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ABSTRACT 

The objective of the present report is to provide a uniform account of the seis
micity of the Icelandic region, defined herein as the area between 62° to 68° N 
and 12° to 26° W. This account is based on retrieval and assessment of public 
domain, original sources of information, which are, in the first place, teleseis
mic data obtained from station bulletins, and, secondly, books, periodicals, 
newspapers and public domain reports. The station bulletins are utilised for re
calculation of surface-wave magnitudes and epicentral locations, whenever 
possible. The second main source of information forms the basis of case histo
ries relating, at least qualitatively, felt effects and induced damages to the size 
and proximity of the earthquakes, represented by the re-calculated magnitudes 
and epicentrallocation. 

The main results are presented in a parametric earthquake catalogue for 
Iceland. It contains epicentres and recalculated surface-wave magnitudes ob
tained by uniform data processing. The catalogue covers one century, i.e., from 
1896 to 1996. The selection of the starting year for the catalogue reflects the 
fact that the frrst earthquake in Iceland for which teleseismic data are available 
is the destructive 1896 South Iceland Earthquake. The descriptive catalogue 
dealing with the individual case histories contains isoseismal and meizoseismal 
maps for the biggest events. 

Key words: Seismology, seismicity, earthquake, magnitude, Iceland. 
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PREFACE 

The present report is a contribution to the history of Icelandic earthquakes. It is 
the outcome of a long-standing co-operation between the Engineering Seismol
ogy and Earthquake Engineering Section at the Imperial College of Science, 
Technology and Medicine and the Engineering Research Institute at the Univer
sity of Iceland. A precursor to this joint venture started out in the so-called 
working group 2 on strong motion studies under the auspices of the European 
Association of Earthquake Engineering. Our co-operation was formalised in a 
memorandum of understanding between the Department of Civil Engineering at 
the Imperial Collage and the Engineering Research Institute in 1994. 

Our research on Icelandic earthquakes started out as a small project, which 
we anticipated would only take us a short time to finish. However, the work 
turned out to be more extensive than expected and 'the story grew in the tell
ing'. 

The work has been carried out without any grants or direct financial back
ing. We are, however, grateful to our institutes and colleagues for supporting 
our work. 

N. N. Ambraseys 
R. SigbjOmsson 
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I. INTRODUCTION 

The objective of the present study is to provide a uniform account of the seis
micity of the Icelandic region, based on retrieval and assessment of original 
sources of information in the public domain. The study area is defined as the 
area between 62° and 68° Nand 12° and 26° W (see Figure 1.1). The time pe
riod spanned by our study covers one century. i.e .. from l S96 to 1996. The se
lection of the starting year for the catalogue reflects the fact that the first earth
quake in Iceland for which we have teleseismic data is the destructive 1896 
South Iceland Eatthquake. 

Our main data sources are two: First. teleseismic data obtained from station 
bulletins, and, second, books. periodicals, newspapers and public domain re
pons. The station bulletins arc utilised for re-calculation of surface-wave mag
nitudes and epicentrallocations. whenever possible. The second main source of 
information forms the basis of the individual case histories. The purpose of the 
case histories is to relate, at least qualitatively. felt effects and induced damages 
to the size and proximity of the earthquakes, represented by the re-calculated 
magnitudes and epicentral location. 

The main results of this study are furnished in a parametric earthquake 
catalogue for Iceland covering one century, i.e., from 1896 to 1996. It is our 
hope that the presented catalogue, developed by uniform data processing. is a 
reliable foundation for risk assessment and risk management required for 
structural design and, furthermore, for dealing with the infrastructures of mod
em Icelandic society. 

2. INTENSITY 

Figure 2.1 shows the population density of Iceland at aOOut the turn of the cen
tury. With few exceptions, the population is distributed along the coastline and 
the lowland areas. shown in green on Figure I. I. 

This low population density makes an assessment of intensity difficult, par
ticularly when we consider that during the first half of the century, the building 
stock on the island consisted chiefly of only two sorts of one-storey buildings. 
One, built mostly of timber, was of relatively low vulnerability, and the other, 
of high vulnerability was in the main constructed of natural stone laid in turf 
without foundations. The fanner and better class of dwellings was built in the 
few existing towns and on larger fanns, and the latter, in greater numbers, was 
used for store-houses and for the housing of animals. 

Also the limited land area of the island and the fact that more than half of it 
was, and still is, uninhabited and the rest sparsely settled, makes it difficult to 
assess the distribution of intensity, particularly in the far field. 
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Figure 1.1- Iceland. The geodetic grid marks the size of the study area. Height above 
sea level is indicated using the following colour code: green 0-200 m, light brown 200-
600 m and brown >600 m. The white areas are glaciers. 
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3. EPICENTRES 

The greatest outstanding problem is the accuracy, particularly of pre-1960 mac
roseismic and instrumental epicentres. 

In what follows, macroseismic epicentres are usually defined in terms of the 
location of the meizoseismal region of an earthquake. The use of this definition 
presents serious problems with earthquakes in Iceland not only because of its 
very low population density but also because the true epicentral region often 
lies off shore. 

The first seismographic station in Iceland began operating in Reykjavik, for 
a few years first, 1910 to 1914, and then regularly from 1928 onwards with a 
two-component analogue seismometer (Mainka: V"" 100, T = 6 seconds). The 
station was upgraded in 1951 with the addition of a Sprengnether seismometer. 
Before then, seismographic stations less than 20° degrees from Iceland were at 
Scoresby Sund (6.3°, from 1928), Edinburgh (12.4°, 1901), Paisley (12.0°, 
1902), Eskda1emuir (12.8°, 1909), Disko (13.2°, 1907), Bergen (13.1°. 1905). 
Cork (14.1 °, 1912), Bromwich (15.5°. 1909). Kew (17.0°. 1899), Kiruna (17.3°. 
1951). Helgoland (18.0°, 1911). De BHt (18.5°, 1904). Uppsala (18.7°, 1904). 
Copenhagen (18.9°. 1927) Uccle (19.2°. 1902) and Hamburg (19.3°. from 
1900). Not all of these stations operated or reported continuously, and few were 
equipped with relatively sensitive instruments. The geographic distribution of 
these stations is indicated in Figure 3.1. 

Instrumental epicentres reported by BAAS before 1918 are too crude, and, 
to a lesser degree, so are epicentral estimates reported by ISC before 1950, 
many of which are adopted without calculation. 
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l'1!lfln 3.1 - Seismographic stations in 1951 located less than 20° from Iceland. 
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4. MAGNITUDES 

Gutenberg and Richter [1954] have calculated surface-wave magnitudes of the 
few large earthquakes in our study area before \950. Tryggvason [1973] sup
plemented this work by assigning local magnitudes to smaller events of the pe
riod 1928 to 1951, using a calibration formula derived for events in Iceland. 
details of which are not available. 

The surface-wave magnitudes of a larger number of earthquakes, for the pe
riod before 1956. were estimated by Karnik [1968], who used the original ver
sion of the Prague formula. His Ms magnitude estimates are systematically 
smaller by 0.2 than Tryggvason's. This difference can be attributed to the fact 
that the latter used De Bilt as his standard station, which we know has a station 
correction of -0.2. 

For later events, Ms values for some of the earthquakes have been estimated 
by different agencies, such as ISC and USGS. These estimates are based on a 
revised version of the Prague forrnu\a that restricts the use of surface-wave 
maximum amplitudes to periods in the range of 17 to 24 seconds. 

Basic methodology 

ln this re-appraisal, Ms magnitudes of almost all earthquakes in the study area 
have been calculated uniformly, using only teleseismic data and standard pro
cedures. 

For the early period, 1896 to 1910, one method was to use maximum am
plitudes from Milne pendulums, culled from the Shide Circulars (1899-1913), 
to calculate equivalent surface-wave magnitudes using the calibration formula: 

(4.\) 

where 2At is the double trace amplitude in millimetres on standard Milne seis
mograms, and ti is the epicentral distance in degrees [Ambraseys and Melville, 
\982]. This method we fmd to be more stable for earthquakes of Ms < 6. 7 in 
the study area than the method proposed by Abe [ 1981 ]. 

Another method was to use the amplitude and period of long waves written 
by other types of undamped or lightly damped pendulums, mainly of the Italian 
and Russian networks, and calculate an equivalent magnitude M# using the 
Prague formula [Vanek et al., 1962]. Here again, we fmd this method to be 
more suitable for earthquakes of all sizes than the method proposed by Abe 
[1994]. 

For the later period, and for the bulk of the data, we used the original Prague 
formula. Station surface-wave magnitudes Ms were calculated from the ampli
tude and period of long waves recorded by medium-period seismographs and 
reported in station bulletins. Ms estimates from close-in stations were corrected 
for distance. using the modified Prague fonnula in Ambraseys & Free [1997]. 
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Broadband body~wave magnitudes lilb were estimated, using the Gutenberg 
distance-depth factor Q(A,h) for whichever phase PZ, PH, PPZ, PPH, or SH 
amplitude data was available in station bulletins. In all three methods, event 
magnitudes were obtained by averaging values calculated from individual sta
tion readings, the number of which varied with magnitude and year or occur~ 
renee. 

In the Appendix A. we present the worksheets of our assessment of location 
and magnitude. For each event, we present focal estimates and magnitudes 
made by other writers. This is followed by a list of stations, geocentric distance 
and azimuth. the amplitudes (in microns) and periods (in seconds) of long 
,.aves recorded and the resulting station surface~wave magnitude. The mean 
\·alue of the resulting event magnitude from the Prague and the modi~ 
tied-Prague formulae. their standard deviation and number of stations used are 
also shown. Magnitudes have been calculated, including outlier station esti
mates. The use of station corrections and the removal of outliers chiefly result 
ln a reduction of the standard error, which for the original and modified Prague 
formulae result in a factor of0.8 and 0.6, respectively. 

Discussion on methodology 

One of the purposes of this report is to provide homogeneous surface-wave 
magnitudes over a period of I 00 years, which is a much longer period than that 
since the advent of the magnitude scale. These surface-wave magnitudes are 
needed for the study of continental deformation and for the assessment of seis
mic hazard. Another purpose, in this chapter, is to discuss in some detail the 
methods used to assess magnitude for the benefit of the engineer and, to some 
extent, the seismologist. 

We uniformly reassessed surface-wave magnitudes for earthquakes in the 
region of Iceland from the beginning of this century to 1998 in the area between 
62° and 68°N and I zo to 26"'W, shown in Figure 5.1. The reason for this is that 
for many events in this region, event magnitudes are not known, or they are not 
homogeneous, having been calculated at different times using different scales. 

Also, we used readings from Milne instruments for the early period from 
1900 to 1918, to calculate equivalent surface~wave magnirudes. We have cho
sen to re-evaluate Ms of all earthquakes large enough (Ms > 5.7) to be of inter
est for the assessment of total strain measured geodetically for comparison with 
that accounted for by earthquakes and with estimates of fault slip rates meas
ured at the surface. The data set forMs> 5. 7 is complete. Also, we have chosen 
to re-evaluate Ms of all earthquakes with reliable estimates of seismic moment 
Mo. regardless of magnintde, which could allow not only investigation of the 
scaling of surface-wave magnitude with seismic moment down to small mag
nitudes, but also extension of the period for which, via Ms. seismic moments 
can be assigned to events back to 1904. We also included for reassessment all 
events in our area whose magnitude was calculated by Gutenberg. In addition, 
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we re-appraised the magnitude of smaller events (Ms < 5. 7) associated with 
earthquakes whose magnitude has been over-estimated by other workers or 
agencies. 

Surface-wave magnitude- According to Abe [1981], MaR. the magnitude 
based on surface-waves for shallow events first used by Gutenberg and Richter 
[ 1936] is equivalent to a surface-wave magnitude (Gitenberg and Richter, 
1954}. ~R was devised to extend to teleseismic distances the local magnitude 
ML, which had been defined in the previous year [Richter, 1935] and more 
thoroughly developed in a subsequent paper [Gutenberg, 1945]. The original 
MaR scale was based on the maximum horizontal ground displacement, An-. 
but it was specified that measurements were to be made at periods near 20 sec
onds, although it i.s evident from Gutenberg's work sheets - which are kept at 
the Mi11ikan Memorial Library of the California Institute of Technology in Los 
Angeles - that quite often Gutenberg himself did not observe this rule. He used 
periods from I 0 to 25 seconds, and quite often amplitude and period values 
that, on examination, are found to be different from those published in station 
bulletins. There are different interpretations of the structure of Gutenberg's 
magnitude, MoR, of its changes over the time of its development and of the 
method this author used to choose maximum phase amplitudes, a subject which 
is outside the purpose of this report [BAth, 1969; Abe, 1981; Ambraseys and 
Melville, 1982; Lienkaemper, 1984]. 

Prague surface~ wave magnitude - An improvement of the scale was made by 
Soloviev [1955] who proposed a surface-wave magnitude in which the maxi
mum ground particle velocity (Aff)....., a physical quantity accounting better 
for the seismic energy flux at a seismographic station than the growtd dis
placement A_ at a 20 second period, was used as the variable. Soloviev's 
scale is not restricted to a given period, and Ms~ can be calculated within a 
broad range of distances of 4 to 80 degrees. He deftned the general formula for 
the station surface-wave magnitude as: 

M,; = log,(A/T)_ + s(~h)+C(M) (4.2) 

Here, A is a ground displacement in micrometres, T is the period in seconds 
associated with the maximum particle velocity (Af11,_, s(L\,h) is an empirical 
ground velocity-distance calibration function, expressing the change of particle 
velocity with epicentral distance ,1, and focal depth h, and C(M) is a correction 
tenn allowing for the effects at the recording site, wave path, variations in 
depth and focal mechanism [Soloviev and Shebalin, 1957]. 

Kamik [1962] and Vanek et al. [1962], following Soloviev, proposed the 
following calibration relation: 
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s(6)=1.66log10 (6)+3.3 (4.3) 

which they derived originally from the weighted average of 14 attenuation 
functions existing at the time for epicentral distances between 20 and 160 de
grees and for an wide range of surface-wave periods, to determine the value of 
(~.These 14 attenuation functions and subsequent functions used to con
trol equation (4.3) are given in Soloviev [1961, p.l15]. Karnik [1968, 
pp.56-60]. cf. Lienkaemper [1984]. Later, the validity of equation (4.3) was 
conftnned further for smaller distances of a few degrees [Kamik and Christo
skov, 1977; Karnik, !977]. 

Calibration relation (4.3) was proposed by IASPEI in 1967, speciftcally in 
order to avoid the limitations imposed by the restriction to near 20 second pe
riod waves in Gutenberg's method. Equation (4.2). commonly referred to as the 
original "Prague formula". was then defmed as: 

(4.4) 

Here C; is a station correction term. allowing for the effects at the recording site 
and wave path. Recommended period ranges corresponding to the maximum 
amplitudes of surface-waves at different epicentral distances were also given by 
IASPEI [1967], Karnik [!962] and Willmore [1979]. The Prague formula was 
devised to be used with shallow events (h < 40-50 km) and to have a depth ad
justment for deeper events. We will not discuss here the derivation of depth 
correction. 

However, with few exceptions, workers and agencies do not use the Prague 
fonnula according to its full original definition. Since the mid- to late 1970s, 
surface-wave magnitudes reported by both the National Earthquake Infonnation 
Service (NElS) and by the International Seismological Centre (ISC) bave been 
computed and published using the Prague formula, but each agency selects data 
using different criteria inconsistent with the definition of the original Prague 
formula. 

Up to 1975, NElS published estimates of Ms from readings on horizontal 
components at individuaJ stations, but as of May 1975, the assessment has been 
made only from the vertical component of the surface-wave within the re
stricted period range of t 8 to 22 seconds and for distances between 20 and 160 
degrees (see Lienkaemper [1984] for details). It is theoretically more correct to 
use the vertical component rather than the horizontal ones because the vertical 
component records only waves of the Rayleigh type, while the horizontal com
ponents record both Love and Rayleigh waves, with the resulting complication 
in attenuation characteristics. No depth or station corrections are applied by 
NElS, and Ms magnitudes are not generally computed for events with focal 
depths greater than 50 km. 
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Before 1971, ISC neither reported long-period amplitudes and periods nor 
calculated Ms. Between 1971 and 1976, ISC reported amplitudes and periods 
for all components, and Ms was calculated by vectorially combining the maxi
mum reported amplitudes of the two horizontal components at periods near 20 
seconds for stations in the distance range of 20 to 160 degrees and using the 
attenuation relationship from the Prague fonnula. These determinations were 
given with the station readings (lnly and were not included with the epicentres. 

Between 1976 and 1978, magnitude determinations from the vertical com
ponents were included for very few events; the distance range was extended to 
between 5 and 160 degrees and the range of allowable periods to between 1 Os 
and 60s. 

Since 1978, event magnitudes determined using these criteria have been 
given with epicentres, but for the whole period up to today only those stations 
at distances between 20 and 160 degrees are used in the averaging for an event 
magnitude and given as ISC Ms estimates, only for events at depths of 60 km or 
less. Thus Ms magnitudes reported by ISC are calculated with the exclusion of 
amplitude and period data from distances smaller than 20 degrees. We know 
little about the reasons for the adoption and changes, by ISC, of these proce
dures. 

NElS and ISC thus use different selection criteria in choosing stations for 
the calculation of Ms,i. and for a particular event, the number of stations used 
and their distribution in azimuth may be different. In addition. ISC usually uses 
more station readings than NElS in determining event magnitudes, but neither 
of them reports the standard deviations of their estimates. 

Errors in Ms magnitudes published by major agencies for more recent events 
are relatively few, but they do occur. A few gross errors were found in the rou
tine calculation of Ms.i by ISC. These are chiefly due to confusion between 
nanometres and micrometres in the reported amplitude, which results in indi
vidual station magnitudes being incorrect by three units. Such errors have a se
rious effect on event magnitude, particularly when the number of station mag
nitudes is small, and fortunately do not occur frequently. We understand that 
lSC has now modified its analysis procedure to detect suspiciously large ranges 
of station magnitudes for any given event 

Station co"ections- Station correction C; in Equation (4.4) for a particular 
station no. i is defined as the mean of the residua] (M5 - MsJ) over a period of 
time, i.e.: 

where N is the number of events observed by the station. 
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To the best of our knowledge, the first systematic estimation of station cor
rections from earthquakes in Europe was made by Kamik [1968] who em
ployed the original Prague formula to assess corrections for 170 chiefly Euro
pean stations. He used earthquakes in Europe and adjacent regions, of all mag
nitudes and depths, during a 48 year period between 1904 and 1951. The area is 
bounded by 30 to 75"N, and 20°W to 45°E, with a centre at 52"N-I2°E, and it 
has a surface of 0.040·$, where S is the surface of the earth. ln this European 
data set, almost all observing stations are inside the study area with Eurasian 
continental propagation paths. 

Following Karnik's procedure, station corrections were calculated from 
shallow earthquakes of Ms > 5.3 in Iran, a smaller area than Kamik.'s of 
0.006·S, for a 77 year period between 1903 and 1979. The area is bounded be
tween 24 to 40"N, and 44 to 64°E, centred at 32°N-54°E, with all the observing 
stations outside the study area with almost exclusively Eurasian continental 
propagation paths [Ambraseys and Melville, 1982]. 

Christoskov et al. [1983] also calculated corrections for 32 stations, using 
286 earthquakes in the Eurasian continent over a five year period between 1966 
and 1970. However, their corrections cannot be compared with those from 
other studies as they have been calculated with respect to a zero station correc
tion for Obninsk (OBN). The same applies for the station corrections deter
mined by Bune et al. (1970) for the major seismographic stations in the former 
USSR. 

Using Kamik's procedure, Ambraseys [19951 calculated station corrections 
from Central American shallow earthquakes of Ms > 5.0 for a 27 year period 
between 1904 and 1930. The study area is very small, only 0.003·8, bounded by 
7 to 17"N and 80 to 93°W, centred at 12DN"-84°W. All observing stations are 
outside the study area, and they have oceanic and mixed propagation paths. 

More recently, Rezapour and Pearce [1998], using amplitude and periods 
reported by ISC from stations restricted to the distance range between 20 and 
160 degrees, calculated corrections for stations world-wide from earthquakes 
throughout the world for the 16 year period of 1978 to 1993. All observing sta
tions are inside the study area of I.O·S, and propagation paths are mixed conti
nental and oceanic. About 90 percent of the station corrections were calculated 
from vertical amplitudes only. 

Distance correction of the original Prague formula - There is considerable 
discussion in the literature as to the best practice for the determination of sur
face-wave magnitude. Since its adoption by IASPEI in 1967, there has been 
much debate about the adequacy of the amplitude-distance function of MsJ in 
Equation (4.3) [Evemden, 1971; Marshall and Basham, 1973; Nuttl~ 1973; 
Seggem, 1977; Christoskov et al., 1983; Panza et al., 1989; Herak and Herak, 
1993; Vanek, 1995; Rez.apour and Pearce, 1998]. It must be pointed out, how
ever, that most of these authors examined the Prague formula at periods near 20 
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seconds in the distance range of 6 or 20 to 160 degrees, using M5 estimates 
made by NElS or ISC, and not from station readings made according to the 
original defmition of the scale. 

Seggem [ 1977] found that the amplitude of Rayleigh waves near a period of 
20 seconds attenuates slower, at a rate of 1.08·1og10(&), as compared with 
1.66·log(D.) in the Prague fonnula. Christoskov et at. [1983] obtained similar 
results, deriving a homogeneous M5 magnitude system for the region of the 
Eurasian continent, using 32 reference seismic stations. They derived calibra
tion functions for surface-wave magnitudes from 4,862 LH observations of 286 
shallow events for the five years between 1966 and 1970, in the distance range 
between 20 and 100 degrees, and with a successive optimisation of station ad
justments with respect to Obninsk (OBN). These authors noted that a simple 
linear function could not accurately express the shape of the calibration func
tion in the whole range of distances. 

Evidence for a station magnitude distance adjustment of the Prague formula 
in our work came from a recent, unpublished study of a data set, which we used 
for the determination of station corrections for magnitudes associated with 
earthquakes that triggered strong-motion instruments in the European area. The 
data set consists of 4.800 station magnitudes MsJ and shows that the constraint 
of the selection of data to periods in the range 1 8 to 24 seconds resulted in a 
noticeable Ms distance dependence for 1\ < 20 degrees, causing an increase of 
the distance coefficient to 1.66 beyond that distance, a situation similar to that 
described by Evemden [1971]. However, the inclusion of data from events re
corded over short distances, with surface-wave (Lg) periods down to 3 seconds 
reduced this need to adjust the distance term in the Prague formula. mainly by 
reducing the bias implicit in the choice of only near 20 second period wave sm
plitudes, which also reduces the number of data points available at close dis
tances. 

Herak and Hena.k [1993] used the data selection criteria employed by NElS 
and a data set of 250 earthquakes reJXJrted by ISC/NEIS world-wide and verti
cal amplitudes recorded in the 18 to 22 22-second period range for an unde
fmed distance range. They found that the rate of attenuation of the Rayleigh 
wave amplitude with distance is slower than defined in the Prague formula. 
They used a prOCedure in which the residuals between individual MsJ and Ms 
values extrapolated for each event to a distance of 100 degrees, termed the 
"representative" Ms, when plotted versus log(.6.), shows that the Prague formula 
needs modification. They proposed that it should be replaced by: 

(4.5) 

A similar observation can be made with data exclusively from the European 
region when the data selection criteria and regression procedure adopted by 
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Herak and Herak [1993] (i.e., the use of vertical component and periods in the 
18 to 22 second range) are used [Ambraseys and Free, 1997], They find that: 

M,, ~ log,(AIT)_ + 0,9471og,(~)-4.77 (4,6) 

From 700 earthquakes in the larger European region of magnitude in the range 
of 3.5 < Ms < 7.4, between 1977 and 1995. these authors re-examined the 
question of whether the original Prague fonnula needs an adjustment to the 
distance term. They examined the distance dependency of the residuals from 
statioo magnitudes and ''representative'' Ms values at dista.nees of 60 and 100 
degrees, and separately they examined the distance dependence of residuals 
from station magnitude and seismic moment They found that the restriction of 
the data to the 18 to 22 second period rMge causes the original Prague formula 
to require a correction of its distanc-e term for both global and regional data, 
and also that the selection of data over the much broader range implicit in the 
original version of the Prague fonuula reduces this requirement. They con
cluded that the use of the optimum ·~presenta:tive"' ?\.is is at 60 degrees and that 
the correlation of Ms with seismic moment !\.~ confmns that distance depend
ence dM = M;,3 - MiJ, where Mi.1 and M,_, are the station magnitudes calculated 
without and with distance correction. remains statistically significant but small: 

dM = 0518- 0.2821og(~) (4,7) 

when they adhere to the original definition of the Prague fonnula. The methods 
they used for calculating distance effects and separately using moment M., were 
based on differem principles and data. and it is reassuring that the results are so 
similar (see Ambraseys and Free [1997]), 

Existing Ms magniJude estimates for the 5tudy area ~ In general, there are two 
kinds of parametric catalogues for surface-wave magnirudes: 

{a) catalogues in which Ms was calculated homogeneously with a standard 
method from station magnitudes using amplitude and period data with 
or without station ~tions, and 

(b) less reliable catalogues in which event magnitudes., originally of the first 
kind or derived from other scales. have been "adjusted" empirically to 
fulfil some criteria of homogeneity and completeness of the catalogue, 
without resorting again to instrumentaJ data, 

When applied to data sets of the last two to three decades of relatively bomoge
neous infonnation, these empirical techniques may recognise detection and re~ 
porting changes of a global network and occasionally magnitude shifts that can 
help "adjust" the data [Habermann, 1987; Perez and Scholtz. 1984; Pacheco 
and Sykes, 1992]. However, such techniques fail to identify regional magnitude 
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biases, and they are not applicable to data sets, such as ours, spanning a period 
of I 00 years of changing instrumentation, network density and distribution. 

There are relatively few Ms estimates of the first kind for events before the 
mid-1960s in our area. The International Seismological Summary (ISS) calcu
lated no magnitudes in the period of its operation up to 1963, and it is not until 
January 1978 that ISC started to report event magnitudes. For eanhquakes after 
the mid-1960s, non-homogeneous Ms estimates have been made by different 
national centres that used a variety of different formulae to assess roughly 
equivalent surfa~wave magnitudes M5. 

For the period before 1949, the main source of magnitudes of the larger 
earthquakes in our area are the calculations of Gutenberg and Richter [1954], 
while for the period 1950 to 1958, there are the estimates in Gutenberg's un
published work-sheets. 

Tryggvason [1973] assigned magnitudes to Icelandic events in the period of 
1928 to 1951, but details of his method a..re not known. 

For our area, surface-wave magnitudes were also estimated b)-' Kamik 
[1968], who is perhaps the first to evaluate surface-wave magnitudes uniformly 
for European earthquakes between 1904 and 1955, using amplitudes and period 
data from hori7.ontal components and the original Prague formula. 

The most recent catalogue of the second kind is by Perez (1999]. Assuming 
that the rate at which Ms > 6.0 occurs in the entire world is constant and typical 
of all periods for shallow (h < 70 km) events, be adjusted Ms event magnitudes 
reported by ISS/ISC and NEIC to satisfy this postulate. It is hardly to be ex
pected, however, that a natural system would be conservative in tenns of Ms. 
which is not a physical parameter [Pacheco and Sykes, 1992]. Perez's data set 
includes magnitudes from different scales, a number of spurious events and 
magnitudes determined by LAO, the Large Aperture Seismic Array, which 
were included in international listings, such as that of ISC. However, LAO de
terminations are completely spurious, and only a few high-gain stations in the 
USA report some of their high assigned magnitudes. It seems that many of 
these reported events resulted from the automatic analysis that misinterpreted 
core phases, such as PKK.P, from large events in an antipodal path, and their 
high apparent velocity resulted in their being ascribed to events in the far range 
of P-wave distance. Another source of contamination of this data set comes 
from the use of M estimates reported in the ISC Historical File in which mag
nitudes before 1977 have been adopted from other sources without calculation. 
ISC did not calculate surface-wave magnitudes before 1977. 

Recapitulating, we have chosen for reappraisal events meeting at least one 
of the following criteria: 

(1) reliable estimates of seismic moment Mo (CMT or P/SH), 

(2) magnitude equal to or greater than 5.7, 

(3) magnitude calculated by Gutenberg. 
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(4) events in association with surface faulting. 

(S) grossly overestimated M5, (> 5.6) by other workers or agencies, and 

( 6) events recorded by strong-motion instruments or shocks causing excep
tionally high damage of special interest to the engineer. 

DaJa ~For the period 1900 to 1971, amplitude and period data for the calcula
tion of station magnitudes Ms.i were taken only from station bulletins. After that 
period, the volume of the data required to calculate M5, which is contributed by 
individual seismographic stations and ISC bulletins, varies. Some stations re
ported to ISC regularly, others discontinuously and some occasionally or too 
late for this information to be included in the ISC bulletins. 

For practical purposes, our re-evaluation was divided into three broad, 
overlapping periods of observation, dictated chiefly by the type of instruments 
available: 

(1) an early period from 1900 to 1918 in which the majority of instruments 
world-wide were undamped or lightly damped pendulums, 

(2) a middle period from 1903 to 1971, predominantly of medium-period 
damped analogue recorders; and 

(3) a modem period of digital seismographs after 1971. 

One method to calculate an equivalent Ms,i for events in the early period, 
1900 to 1918, when no standard damped seismographs were available, is to use 
the maximum amplitude from the Milne pendulums, culled from the Shide Cir
culars (1899-1918), then use the formula (see Equation (4.1)): 

(4.8) 

where 2At is the peak-to-peak trace amplitude in millimetres and .6. the epicen
tral distance in degrees. This formula was originally derived from 23 earth
quakes in Iran for which both Ms and M* trace amplitudes were available 
[Ambraseys and Melville, 1982]. Additional data from another 95 shallow 
earthquakes in Eastern Europe, in the Mediterranean region, Western Asia and 
Africa showed that the constant tenn in Equation (4.8) may be magnitude de
pendent, with its value increasing from 4.0 to 4.4 as the magnitude increases 
from 6.0 to 7 .0. For earthquakes of Ms less than about 6. 7 in the European area 
and Central America, we fmd 4.04 to give more uniform residuals than the 
method proposed by Abe [1981]. Equation (4.8) was used in this study for only 
a very few earthquakes before 1904. 

For the middle period, which starts in 1903 with the operation of analogue 
seismographs in Europe at Potsdam, Gottingen, Uppsala and Leipzig, we used 
the original Prague formula, and Ms.i estimates were corrected for both station 
and distance using the modified Prague fonnula. 
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The same procedure was used for the calculation of Ms for the modem pe
riod after 1971, but about one-third of the amplitude and period readings were 
extracted from the Bulletins of the ISC and two-thirds from bulletins of seis
mographic stations that did not contribute readings to the ISC. 

Amplitude/period data - In the calculation of Ms for the middle period. we 
used only ground amplitudes as reported in station bulletins. Where trace am
plitudes were given, because of the uncertainties in the calibration constants of 
analogue seismographs, particularly before the late 1940s, these values were 
not converted into ground amplitudes and were not used. 

In very few cases of saturation of the horizontal component, or when a sta
tion was operating only instruments with a single, vertical component, we used 
the amplitude from the vertical. This we did with the a posteriori observation 
that the difference between Ms derived from horizontal and vertical compo
nents is not large. From stations reporting amplitude and period data from more 
than one seismograph, we used only readings from standard instruments 
(Wiechert, Milne-Shaw, Galitzin). We did not use readings of maximum am
plitude if no corresponding period was given, and we discarded readings that 
were obviously gross misprints and could not be rectified by referring to pre
liminary bulletins, or in a few cases to seismograms. These rules were used 
chiefly in the selection of data for the middle and early part of the recent peri
ods. 

With the exception of the period 1991-1993, we made all estimates of Ms 
from horizontal amplitudes recorded by mediwn-period seismographs. In the 
middle and modem periods, if vertical amplitudes were available, a separate 
estimate ofMs was made. 

Station magnitudes were obtained from the horizontal components com
bined vectoriaJiy. When only one horizontal component was available, 0.1 was 
added to the station magnitude. 

Some difficulties were encountered in extracting amplitudes from station 
bulletins. Before the mid-1920s, amplitudes in some station bulletins were of
ten given with no indication of whether they were measured from peak-to-peak 
or from the base-line. In some cases in which this ambiguity could not be re
solved, and we assumed that they were measured from the base line, the re
sulting station correction. for example for Potsdam (POD, became strongly 
negative and of the order oflog10(2) = 0.3 magnitude units, which indicated that 
this bulletin reported double amplitudes. 

In some instances, bulletins would change their reporting convention be
tween double and single without notice, a change which in some cases could be 
confirmed only by comparing preliminary with final bulletins or rarely by refer
ring to seismograms 

Sometimes there were also errors in attributing phases to the correct event 
when two earthquakes occurred close together in time. We fmd also that the 
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standard errors of the mean Ms for subcrustal and deeper events of the middle 
period are generally greater than for shallow events. For some earlier events, 
this is the result of the wrong phase identification with other long-period phases 
being incorrectly reponed in bulletins as surface-waves. 

During the middle and modem periods, there is sometimes confusion in the 
convention for summing amplitudes and periods for horizontal components. 
Some bulletins publish a single maximum amplitude and period without speci
fying whether this comes from a single component or from the geometric sum 
of the horizontal amplitude and the arithmetic mean of the corresponding peri
ods. 

Between 1945 and the 1970s, there was a drastic decrease in the reporting in 
bulletins of the amplitude and period data needed to assess Ms. Many bulletins 
stopped reporting maximum amplitudes of long-period phases and listed only 
periods. Other stations stopped reporting amplitudes and periods of maximum 
phases altogether, listing instead of this infonnation for body waves and giving 
an unspecified station magnitude. 

In many instances readings of surface-wave amplitudes and periods from 
some networks do not reach the main agencies, and only a fraction of such data 
that is available in station bulletins from the Chinese, and from networks of the 
former USSR, is usually reported by and used in the ISC bulletins. For instance, 
amplitude and period data from Uppsala (UPP) and Kiruna (KIR), stations that 
have a long history of full reporting of these values in theii bulletins since 1905 
and 1951, respectively, are not reported to the ISC. The absence of this data 
from the calculation of Ms introduces an azimuthal and distance bias, which is 
particularly important for earthquakes observed by few stations. 

Epicentral distance - Station epicentral distances D used in magnitude calcu
lations are either from macroseismic locations or from instrumental detennina
tions adopted from reliable sources or, for early events, recomputed in this 
study. Macroseismic epicentres have been estimated only for events with epi
central areas on land, chiefly of magnitude less than 6.5. Instrumental locations 
have been recalculated using: standard ISC procedures with ISSIISC input data, 
or adopted from Engdahl et at. [1998], ISC or the fonner USSR network. 

Focal depth -The Prague formula was devised to be used with shallow events 
(h > 40 km) and should have a depth adjustment for deeper events. However, 
focal depths from teleseismic determinations are notoriously unreliable, so that 
reliable depth correction can be assessed only from a small sample in which 
depth was calculated from P/SH solutions or from special studies. In this study 
we re-appraised Ms only for events with h > 40 km for which we used some
what improved depth estimates from Engdahl et at. [1998]. 



24 

Event magnitud~ Ms- Station magnitudes Ms,i estimated for the same event by 
different stations often diverge. Some such divergences represent real irregu
larities in wave propagation, while systematic magnitude station errors may 
arise from other factors, and these can be corrected using station corrections. 
The detailed study of the various factors that influence station corrections is 
beyond the scope of this study. Event magnitudes are calculated from the 
arithmetic mean of station magnitudes. At this stage, we may examine the ef
fect of methods of averaging Ms; to calculate Ms. 

Some authors usually reject from the summation uncorrected station mag
nitudes Ms) falling outside a given range from the mean. Gutenberg and K.amik 
used ad hoc ranges of exclusion of a whole and half magnitude unit respec
tively, and Lienkaemper [1984] used probabilistic criteria to exclude Ms) val
ues from averaging, without prior scrutiny of the quality of data. 

We preferred fLCSt to discard, on specific grounds, suspect amplitude and pe
riod data and then to calculate Ms; with station corrections using the original 
Prague formula. We fmd that quite a few stations, particularly in the early and 
middle periods, required ccrrections by as much as ± 0.3 to ± 0.5 magnitude 
units, the application of which reduced ccnsiderably large differences from the 
mean with the result that no ad hoc exclusion criteria are needed 

Another problem that possibly escapes attention because it is so familiar is 
the method of averaging the station magnitudes Ms,i to calculate event magni
tude M5. In the current procedure, the magnitude of an earthquake Ms is calcu
lated from the arithmetic mean of station magnitudes Ms~, which involves the 
mean of the log10(A!T) tenns from different stations. However. the average 
seismic energy density at a station is proportional to (AfT) and not to 
log1o(Afl). and therefore when the Ms.i values are averaged, the M5 value is 
underestimated. This would not be a problem if the underestimation was ccn
stant but it varies depending on the distribution of station magnitudes, MsJ· 

Consider the general station magnitude equation: 

(4.9) 

where band care ccnstants. This can be transfonned to: 

IO"'· =IO'A'(A/T) (4.10) 

Therefore, 1 Ot-t" is proportional to the energy density at the station. Hence, the 
new event magnitude, Ms .• ~o cculd be more correctly defined as: 

(4.11) 
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Note that if there is only one station magnitude, then Ms = Ms..,, therefore tlle 
original station magnitude defmition is correct 

It can be shown, by means of an expansion, that: 

(4.12) 

as long as the differences between toMs_. and lOM!i• are not too great. The dif
ference between Ms,.~~ and Ms can be estimated by R: 

(4.13) 

which depends on the variance of 1 oMs.; • Although there is no exact relation
ship between R and the variance of Ms;, they are roughly proportional. Thus, 
the underestimation in magnitude by using Ms rather than Ms.., is greatest when 
the station magnitudes are widely distributed about the event magnitude. R is a 
good estimator of the error when the underestimation is less than about 0.25 but 
a poor estimator for larger errors. This is due to the higher order terms in the 
expansion becoming more important. 

Seismic Moment - Seismic moment Mo is a better measure of the size of an 
earthquake than Ms, but it is available only for the larger events of the last two 
decades. Mo scales well with Ms over a wide range of magnitudes, but seis
mologists and engineers alike often misunderstand its use. Kanamori [1977] 
defined the seismic energy magnitude Mw as a linear transformation of the loga
rithm of the seismic moment~ given by: 

(4.14) 

in which Mo is in dyn·cm units (10'7 Nm). Kanamori derived Equation (4.14) 
from the observation that in most cases consisted of large, Ms ~ 75, shallow 
earthquakes with a stress-drop of about 30 bars, which he combined with the 
energy (E) and magnitude (Ms) relation for earthquakes in California, i.e.: 

log10(E) = 11.8 + 1.5 M, 

which in reverse form, is similar to Equation (4.14). 
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Moment magnitude M for shallow earthquakes, in California in the range 
5.0 s; Ms :5 7.5, was then defined by Hanks and Kanamori [1979] as being 
equal toM,.. from Equation (4.14). 

There is some confusion in literature about the definition and use of moment 
magnitude M. The equality M = Mw ""' Ms. as defmed above, holds only for 
events that rupture the entire thickness of the seismogenic zone, and its validity, 
therefore is regionally dependant [Ekstrom and Dzieworu;ki, 1988]. M is noth
ing more than a defmition, or a transformation of~ through Equation (4.14), 
and for the region of our interest, we have that M S Ms for about M5 < 6.0. For 
the sake of clarity, we avoided the use of M or Mw in this work. 

Relations between surface-wave magnitude M5 and seismic moment Mo. and 
vice versa, provide suitable functions for the correlation between one source 
size indicator and the other. Current relationships for assessing Mo from the 
surface-wave magnitude Ms of shallow earthquakes have been derived from 
global or large sub-global data sets for active regions [Ekstrom and Dziewon
ski, 1988; Rezapour and Pearce, 1998; Perez, 1999] and for stable oontinental 
regions [Johnston l996a, b]. 

Ekstrom and Dziewonski [ 1988] derived global relationships between Ms 
and log10(Mo), in which the independent variable is log1o(Mo). They used 2,341 
reported Ms values from the Preliminary Determination of Epicentres (PDE) 
and oorresponding scalae moments from the Harvard CMT catalogue. Only 
events up to 1987, for which both the NEIC and the CMf depths are less than 
SO km. were oonsidered in log10(M.,), ranging from 23.5 to 28.6. 

A relationship was then determined in the form: 

(a +b) 
Ms = k- -

6
- + log10(M0 ) (4.1Sa) 

M -k (a+ b) I (M) (logJO(M,)-a)' 
s- --6-+ og•o o - 6(b-a) a<log10(M,)5b (4.\Sb) 

M 5 = k + f log10(M,J (4.15c) 

Note that Equation (4.1 Sa) was derived on the assumption that the slope is one 
for log.o(M.,) <a, and Equation (4.15c) on the assumption that the slope is 2/3 
for log.o(Mo) > b. The constants in Equations ( 4.15) were determined by mini
mising 

N 

I (M,(log(M,),i,a, b,k)- M• )' 
;,] 

with respect to a, b and k. Rather than summing over N earthquakes, a reduced 
data set was used in which Ms was averaged for earthquakes in narrow ranges 



Re-Appraisal of the Seismicity of Iceland 27 

of log10(M.,) of 0.1 units, so that only about 40 summary data points were con
sidered. 

A good fit to the reduced data for earthquakes with moment as the inde
pendent variable in lhe range 2·1024 to lcf' dyn·cm was obtained with a= 24.5, 
b = 26.4 and k = -10.76, which reduce Equations (4.15) to: 

M, =-19.24+1og,(M,) log,(M,) < 24.5 (4.16a) 

M8 = -19.24 + log10(Ma )- 0.088(log10 (Ma)- 24.5)2 

24.5,; log,(M,) n6.4 (4.16b) 

M5 =-10.76+flog10(Ma) 26.4<1og10(Ma) (4.16c) 

These authors then rewrite F..quation (4.16) in the form: 

log10 (Ma) = 19.24+ M5 

Iog,(M,) = 30.20-(92.45 -11.40M5 )
0
·' 

log10(M
0

) = 16.14 + I.SM 5 

Ms<5.3 

5.3,; M,,; 6.8 

6.8<Ms 

(4.17a) 

(4.17b) 

(4.17c) 

However, since Equations (4.17) are Equations (4.16) rewritten, they are not 
the correct relationships for estimating log10(M.,) from M8• 

5. PARAMETRIC CATALOGUE OF EARTHQUAKES 

Table S.l lists all the retrieved events recorded in our study area from 1896 to 
1996. The catalogue is divided into the three parts discussed in the preceding 
section and outlined in the worksheets (see Appendix A), i.e., the BAAS period 
from 1896 to 19 t 8, the [SS period from t 918 to 1966 and the ISC period from 
1964 to 1995. This division indicates the main sources of the applied teleseis
mic data. 

An annexation to the parametric catalogue is given in Table 5.2. In the table, 
the origin time, hypocentral location, recalculated surface-wave magnitude and 
CMT seismic moment are listed for selected events. The unit of the seismic 
moment, Mo. is dyn·cm and the vaJues in the table are log1o(M.,). 
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Table 5.1- Parametric earthquake catalogue for Iceland. Period: 1896 to 1996. Area: 
62°-68° Nand l2°-26° W. A key to the table is given on page 36. 

Date OT (GMT) Epicentre h M, s n m, N A M 

Part I - The BAAS period 

1896 Aug 26 2320 63.97-20.20m n 6.62 3 9 6.5A. 
1896 Aug 27 1047 64.13-20.25m n 6. 12 3 5 6. 2A 
1896 Sep 05 2357 63.98-20.70m n 6.35 2 6 6.5A 
1896 Sep 06 63.98-21.20m n 00 
1896 Sep 10 63.95-20.85m n 00 
1899 Jan 31 1112 66.30-19.90m n 5.77 - 1 
1899 Feb 23 1336 63.50-23.50m n 5.7 ... 2 4 
1899 Feb 26 1336 64.50-23.00m n 5.7+ 2 2 
1899 feb 27 1117 63.95-22.80m n 6.03 - 1 
1899 Feb 27 1521 63.80-22.80m n 5.95 - 1 
1904 Jun 15 24-- 64.00-20.00m n 00 4.6K 
1904 Aug 02 1012 66.30-18.70 n 5.59 1 4 
1905 Jan 28 0618 63.95-22.00m n 5.6K 
1905 Nov 15 0650 66.20-lB.OOm n 5.49 4 3 5. lK 
1905 Nov 19 2335 64.00-20.00 n 5.36 - 1 
;. 906 Jar, " :i.9-- 63.90-20.00m n 00 4. 6K 
1906 Mar 19 0757 68.70-17.00 n 6.62 1 5 • 6. 7 5.9K 
1906 Nov 9 0220 66.20-lB.OOm n 4. 68 2 4 4.6K 
1908 Oct 14 1800 63.90-23. OOm n 4.6K 
1908 Dec 26 0704 66.20-18.00m n 5.03 0 2 4. 6K 
1909 feb 23 0430 64.00-20.10 00 
1910 Jan 22 0848 66.50-17.50m n 7.19 3 14 • 7. 1 7.0A 
1910 Jan 22 1045 63.85-23.00m n 5 .1K 
1912 May 06 1859 63.98-19.83m n 7.05 3 18 *6.9 7.0A 
1913 May 19 154 5 66.30-18.80 n 5.63 2 5 *6.3 5.5K 
1913 Ju1 26 2051 67.00-18.00 n 5.69 3 9 *6.0 42 5.6K 
1914 Jun 19 0006 63.50-24.00r n 5.14 3 7 *5.8 21 5.2K 
1917 Ju1 9 0022 62.70-21.40 n 5.79 1 3 18 5.3K 

Part II - T.be ISS period 

1919 Feb 15 0217 68.20-13.00 n 5.28 3 2 23 5.1K 
1920 May 14 1757 64.00-22.00m n 5.16 ' 4 20 5.2K 
1920 Jun 25 1822 64.50-23.40 n 4. 87 - 1 10 4. BK 
1921 Aug 23 2017 67.00-18.00 n 6.39 3 13 '"6.3 56 6.3K 
1922 Nov 13 0356 66.50-19.50r n 15 4.8K 
1923 Oct 20 0024 65.00-15.00r n 4.99 2 2 17 4. 7K 
1923 Oct 23 1637 65.00-16.50r n 7 
1924 Sep 04 1601 63.90-22.05m n 5.26 3 9 4 5.8 35 S.lK 
1924 Dec 12 0220 63.80-22.80m n 5.24 1 2 17 4.7K 
1926 Sep 22 63.80-22.80m n 00 5 .lK 
1926 Oct 25 1104 63.80-22.80m n 1 4.7K 
1927 Apr 29 1119 66.30-19.50m n 5.07 - 1 24 4.8K 
1927 Jul 31 2059 66.50-19.00r n 4.80 1 ' 19 4. 6K 

j 
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Table 1.1 - Cont. 

Date OT(GMT) Epicentre h M, 5 n m, N A M 

1928 Aug 1 1653 62.70-25.00r n 6 4.5K 
1928 Aug 1 1903 62.70-25.00r n 4. 86 - 1 6 4.2K 
1928 Aug 1 1946 62.70-25.00r n 4.67 2 2 17 4.6K 
1928 Aug 1 2028 62.70-25.00r n 4.69 3 2 15 oL 7K 
1928 Aug 1 2035 62.70-25.00r n 1 4.2K 
1928 Aug 1 2046 62.70-25.00r n 4. 67 2 2 10 4.7K 
1928 Nov 6 0030 63.80-22.80m n 00 5 .1K 
1928 Nov 22 0720 63.80-22. BOrn n 00 4. 6K 
1928 Nov 22 1217 63.80-22.80m n 00 4. 6K 
1928 Dec 2 2252 64.00-21. 30m n 2 4. 6K 
1928 Dec 6 1522 64.00-21. 30m n 1 4.6K 
1929 Jan 6 0002 63.70-23.00m n 5.41 0 2 26 5. 4K 
1929 May 24 0650 63.80-22.80rn n 00 4.6K 
1929 Ju1 23 1843 63.90-21.70m n 6.31 3 21 97 6.3K 
1929 Ju1 23 2004 63.90-21.70m n 5.35 2 3 18 5.1K 
1930 Apr 8 1135 63.80-22.80m n 1 4.2K 
1930 Aug 25 1535 63.90-22.20rn n 4.73 - 1 2 4.5K 
1931 Jan 31 0704 64.00-21.50m n 1 3. 7K 
1931 Aug 23 1005 64.00-21.50m n 2 3. 7K 
1931 Aug 23 1553 64.00-21. 50m n 2 5.1K 
1932 Mar 18 0722 63.80-22.80m n 1 3. 7K 
1932 Mar 18 0850 63.80-22.80m n DO 3. 7K 
1932 Mar 18 0929 63.B0-22.80m n 1 3.7K 
1932 Mar 18 2045 63.B0-22.80m n 00 3.7K 
1932 Mar 18 2157 63.80-22.80m n 1 3.7K 
1932 Apr 17 1334 63.80-22.80m n 1 4.2K 
1932 Nov 2 0842 63.80-22.90m n 1 4. 6K 
1932 Nov 2 1233 63.80-22.90m n 1 5.1K 
1932 Nov 2 14 31 63.80-22.90m n 1 4.6K 
1933 Jun 10 1207 63.90-22.20m n 5.69 2 13 64 5.6K 
1933 Jun 10 1415 63.90-22.20m n 0 4.2K 
1933 Jun 10 1513 63.90-22.20m n 3 4. 2K 
1933 Jun 10 1630 63.90-22.20m n 4 . 81 - 1 15 4.6K 
1933 Jun 10 2038 63.90-22.20m n 3 4 .2K 
1933 Oct 5 0550 68.50-19.50A n 5.05 0 2 12 r 4.9K 
1933 Oct 5 0622 68.S0-19.50A n 5.13 1 3 15 ~ 5.0K 
1934 Jun 02 1342 65.95-18.50rn n 6.17 2 26 *6.2 118 6 .1K 
1934 Jun 2 1455 65.95-18.50m n 1 4.6K 
1934 Jun 2 1836 65.95-18.50m n 1 4.6K 
1934 Jun 3 2034 65.95-18.50m n 4.89 4 2 12 4.4K 
1934 Jun 4 1455 65.95-18.50rn n DO 4.6K 
1934 Jun 4 2110 65.95-18.50m n 00 4. 6K 
1934 Jun 5 1200 65.95-18.50m n 00 5.1K 
1934 Jun 9 1410 65.95-18.50m n 00 4.6K 
1934 Jun 16 0840 65.95-lB.SOm n 00 4.6K 
1934 Jun 20 1740 65.95-lB.SOm n 00 5 .lK 
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Tabk Z.I- Cont. 

Date OT (GMT) Epicentre h M, s n m, N A M 

1934 Jul 5 0745 65.95-lB.SOm n 00 5.6K 
1935 Oct 9 2208 63.95-21. 50m n 5.73 3 20 76 5.8K 
1935 Oct 14 1030 64.00-21. SOm n 16 4. 6K 
1936 Ju1 14 1837 64.40-20,70m n 1 4 .5K 
1936 Sep 21 1810 63.80-22.80m n 15 4. 6K 
1936 Oct 22 2349 66.80-17.40m n 5.32 3 19 45 S.JK 
1936 Oct 23 0000 66.80-17,40m n 5. 40 3 15 36 5.4K 
1936 Oct 23 0250 66.80-17.40m n 4 4.5K 
1938 Feb 10 0703 64.60-23.00m n 5.20 1 3 70 5.2K 
1938 Feb 10 0829 64.60-23.00m n 2 4.8K 
1938 Ju1 8 2251 66.50-l?.OOm n 1 4.2K 
1938 Ju1 9 0921 66.50-17.00m n 1 4.2K 
1940 Jan 12 0940 66.00-17,50m n 00 4. 6K 
1940 Jun 4 0150 63.80-22.80m n 1 S.lK 
1942 Apr 25 2002 66.30-19.50m n 00 4.5K 
194 2 Jun 17 22H 64.00-20,70m n 00 4.2K 
1942 Nov 19 1755 63.50-23.00m n 00 4 .BK 
1944 Feb 4 1833 66.10-17. 50m n 2 4. 6K 
1944 Feb 6 1706 66.10-l?.SOm n 1 4. 6K 
1944 Feb 10 0320 66.10-17.50m n 00 4.1K 
1944 Feb 19 1135 63.40-23.80r n 5.41 3 6 29 5. 4K 
1944 Feb 20 1932 63.40-23.80r n 5.07 1 3 16 5.5K 
1944 Feb 21 1526 63.40-23.80r n 5' 18 0 4 15 5.2K 
1941 Feb 21 1734 63.40-23.80r n 4.97 0 2 14 5.0K 
1941 Aug 22 2140 66.10-17.50rn n 1 4. 6K 
194"1 Mar 29 0750 64.00-19.70rn n 4.76 0 2 12 S.OK 
1947 May 19 0657 64.00-21.20rn n 1 3.7K 
194 7 May 19 1143 64.00-21. 20m n 2 4. 2K 
1941 May 25 0401 63.90-22.10m n 2 4 .2K 
1947 Jun 28 1724 66.30-19.00m n 4 4.2K 
1947 Jun 28 2222 66.30-19.00rn n 23 4. SK 
1947 Aug 12 1559 64.00-19.70m n 13 4.1K 
1948 cTun 24 0206 63.90-22.10m n 15 4. 9K 
1948 Jun 24 0212 63.90-22.10m n <.9 1 5.1K 
194 8 Jul J 1545 64.00-20.50m n 4. 52 1 2 14 4.7K 
194 8 Aug 30 0139 66.50-18.00m n 4.75 1 3 23 4.6K 
1950 Jul 19 0536 63.80-20.80m n 4.9 1 15 4. 9K 
1952 Mar 12 1213 63.90-22.10rn n 4. 71 2 3 35 4.7K 
1952 May 16 1432 63.90-22.00m n 4.84 2 2 13 4. BK 
1955 Jan 15 164 6 63.90-22.25m n 1 4. 6K 
1955 Feb 27 0737 66.20-16.30m n 4. 6K 
1955 Feb 27 0747 66.12-16.25 n 4.4 s 4. 6K 
1955 Feb 27 0828 66.20-16.30m n 4. 6K 
1955 Feb 28 0400 66.20-16.30m n L6K 
1955 Mar 13 0213 64.20-20,70m n 4. 6K 
1955 Apr 1 1726 64.10-21.20m n 4. 6K 
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1955 Apr 1 1841 64. 10-21. 20m n 4.91 1 3 *5.1 40 5.2K 
1955 May 19 0311 66.50-17.50rn n 4.36 1 *5.2 5.0K 
1956 Jun 1 1046 63.96-21.88 n 4.05 1 s 4.7s 
1956 Jun 10 1405 64.40-17.70 n 4.24 1 2 4.7r 
1956 Oct 29 1348 66.46-19.02 n s 4.5s 
1956 Oct 29 1621 66.46-17.73 n 4.63 1 s 4. 6s 
1956 Oct 29 1632 66.59-17.09 n s 4.3s 
1956 Oct 30 0011 66.48-17.73 n 4.82 2 4 s 4.9s 
1957 Dec 9 0802 64.72-18. OS n s 4.5s 
1958 Feb 16 2302 67.61-18.84 n 4.60 1 3 s 4.5s 
1958 May 19 1725 63."79-19.22 n s 4.0s 
1958 Sep 27 1041 66.07-18.08 n 3.94 1 s 4. 6s 
1958 Dec 6 0943 66.42-18.75 n s 3.9s 
1958 Dec 6 1112 66.42-18.27 n s 4.7s 
1958 Dec 6 1533 66.40-18.12 n s 4.6s 
1959 Feb 2 1554 64.56-17.24 n s 4.0s 
1959 Jun 28 0423 63.97-19.32 n 4.38 2 5 s 4.7s 
1959 Dec 8 0808 66.95-18.78 n 4.54 1 s 4.8s 
1960 Feb 21 0423 64.59-17.09 n s 4.3s 
1961 May 14 1508 67.70-18.40 n 4.31 1 5 u 
1961 May 14 1538 67.65-18.56 n 4.66 1 6 u 4.8u 
1961 Oct 26 1155 65.10-16.70 n b 
1962 Jun 12 0126 64.80-16.80 n 3.7 1 b 4. 2s 
1962 Jun 12 0946 64.90-17.10 n 4.06 0 3 b 4.4s 
1962 Dec 15 0347 67.40-13.90 n b 
1963 Mar 28 0016 66.37-19.69 n 6.85 1 14 *6.7 63 i 6. Bu 
1963 Mar 28 0026 66.30-20.20 n 4.0 1 4.6 u 5.0u 
1963 Mar 28 0059 66.40-19.60 n 4.5 u 4.7u 
1963 Mar 28 0128 66.60-20.00 n u 4.6u 
1963 Apr 27 0342 66.70-19.20 n 4.34 1 4 4.6 u 4.6u 
1963 Jun 28 1515 67.20-18.70 n 4.3 u 
1963 Jun 28 1601 67.50-18.70 n 3.97 1 2 4.4 u 4.2u 
1963 Sep 3 0913 62.80-25.20 n 4.28 1 6 4.9 u 4.3u 
1963 Oct 15 0959 67.20-18.40 n 5.71 2 12 5.2 u 5.6u 

Part III - The ISC period 

1964 Feb 26 2259 64.70-17.30 n 3.8 1 4.5 8 i 
1964 Ju1 11 1744 66.24-19.86 17 4.54 1 15 4.9 95 e 
1964 Aug 20 0356 63.89-20.48 21 4 . 8 7 1 15 4.0 84 e 
1965 May 29 2256 63.15-24.60 n 4.16 0 2 4. 4 21 i 
1965 Ju1 11 0952 62.36-25.65 15 4.6 31 e 
1966 Mar 26 1229 63.09-24.38 32 4. 32 D 2 4. 6 28 e 
1966 Apr 08 2317 67.80-19.20 n 4 . 21 0 2 4.3 12 i 
1966 Dec 22 1539 64.63-17.20 n 4.8 7 i 
1967 Mar 11 1223 63.70-19.00 n 4. 4 16 i 
1967 APr 1 1242 63.62-19.05 17 4.5 1 4.8 56 e 
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1967 May 16 1611 63.59-18.90 4 4.09 1 6 4.3 24 i 
19157 Jun 7 0258 63.56-19.25 26 4.00 1 2 4. 5 36 e 
1967 Ju1 26 2159 66.39-17.20 n 4. 2 14 i 
1967 Ju1 27 051"1 63.97-20.87 1 4. 61 1 7 5.0 96 e 
1967 Ju1 28 153~ 64.00-20.94 1 4. 38 0 6 4.7 80 e 
1967 Jul 29 0221 63.90-20.80 n 4.23 1 6 4.7 46 i 
1967 Sep 30 0234 63.80-22.70 13 4.56 1 2 4.4 30 i 
1967 Sep 30 0419 63.80-22.70 n 4.56 1 2 4 . 4 23 r 
1967 Sep 30 0420 63.90-22.28 n 4 . 5 15 r 
1967 Sep 30 0<130 63.97-22.40 n 4.42 0 2 4.3 23 i 
1967 Oct 04 2147 63.66-19.15 10 4.53 0 3 4.5 28 e 
1967 Nov 06 0411 67.90-18.70 n 4 . 2 15 i 
1967 Nov 06 0549 67.90-18.90 n 4.03 4 2 4 . 4 24 i 
1968 Jul 30 0224 66.42-17.50 l 4. 25 0 2 4. 3 27 i 
1968 Nov 08 1611 64.39-18.10 n 4. 71 3 4 4. 4 37 i 
1968 Nov 09 1920 64.03-21.12 5 4. 4 46 e 
1968 Dec 5 0 94 4 63.90-21.81 5 5.97 2 30 5.5 239 e 
1969 Apr 1 0410 66.44-17.67 9 4.25 1 6 4 . 5 48 e 
1969 Apr 3 1652 66.39-17.80 n 4.4 18 i 
1969 May 5 2147 66.90-18.28 l 5.09 0 11 5.2 144 e • 
1969 May 5 2339 66.80-18.60 n 4. 3 11 i 
1969 May 6 2356 66.55-18.00 n 3.8 1 4.5 11 i 
1969 Aug 26 2240 66.54-17.70 3 4.3 23 ' 1969 Aug 26 2247 66.44-17.51 8 4. 33 1 7 4.9 57 e 
1969 Aug 26 2349 66.51-17.80 n 4.11 1 4 . 4 19 i 
1969 Aug 27 1212 66.50-17.70 n 4. 4 23 i 
1970 Feb 08 1117 64.77-17.50 n 4.0 19 ~ 

1970 Jul 19 0501 62.8:!.-2~.68 n 4.0 9 i 
~ 97 0 Nov 06 0715 63.84-23.20 8 4.53 2 5 4. 2 29 ~ 
1970 Nov 06 1125 63.70-23.30 n 4.49 2 4 4.3 2B i 
1971 May 13 2008 63.90-23.20 n 4.16 1 4 . 4 12 i 
1971 Aug 29 1056 6"1.69-18.92 22 4.79 1 11 5.0 100 e 
1971 Nov 10 1528 63.90-22.00 n 4 . 1 15 r 
1971 Nov 19 0120 63.80-22.40 6 4. 3 15 i 
1971 Nov 19 0257 63.75-22.90 5 4. 62 2 7 4 . 8 67 e 
1971 Nov 19 0557 63.84-22.65 12 4. 43 0 3 4.6 29 e 
1971 NoY 28 1301 62.90-25.40 n 4 . 7 22 i 
1971 Nov 28 1304 62.90-25.00 n 4. 8 15 i 
1972 Jan 01 1301 63.90-22.17 3 4.66 1 4.3 35 r 
1972 Jan 01 1441 63.90-22.30 n 4.3 21 r 
1973 Apr 01 0851 67.69-19.03 10 4 . 54 1 4.5 35 e 
1973 Apr 23 0257 64.57-17.70 5 4.2 2B i 
1973 Sep 15 0145 63.82-22.31 1 5.31 2 34 5.3 200 e 
1973 Sep 15 0222 63.73-22.41 8 4 . 8 7 4.9 90 e 
1973 Sep 16 2126 63.87-22.35 6 5.23 2 38 5.2 192 e 
1973 Sep 16 2233 63.90-22.10 n 4.17 1 4 4.7 42 i 
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1973 Sep 17 0114 63.95-22.30 n 3.8 11 r 
1973 Oct 28 1001 66.93-19.39 n 3.8 1 4.5 27 i 
1973 Oct 28 1042 67.04-19.40 n 4.1 30 i 
1973 Oct 28 1048 67.13-19.20 n 4.3 41 i 
1973 Oct 28 1053 67.14-19.40 n 4.3 18 i 
1973 Oct 28 1112 67.12-19.17 6 4 . 1 9 2 9 4 . -, 62 e 
1973 Oct 28 1115 67.07-19.40 n 4.3 23 i 
1973 Oct 28 1125 67.03-19.20 n 4.2 20 i 
1973 Oct 28 1131 67.11-19.06 3 4.61 1 20 5.2 107 e 
1973 Oct 28 1147 67 .l3-19.06 n 4,0 1 4.6 36 i 
1973 Oct 28 1201 67.37-19.00 n 4. 2 28 i 
1973 Oct 28 1425 67.18-19.25 n 4.27 1 12 4.5 48 i 
1974 Jan 15 194 7 64.51-17.79 8 4 . 4 1 4.6 70 e 
197 4 Mar 30 1841 63.93-23.20 n 4. 55 1 4. 4 33 i 
1974 Mar 30 1910 63.64-23.60 n 4.39 1 4. 3 34 i 
1974 Mar 30 2016 63.48-23.50 n 4 . 3 6 1 2 4. 4 32 i 
1974 May 11 0917 64.87-20.89 15 4.0 4.6 49 e 
1974 May 17 1427 64.66-21.28 4 4 . 54 2 9 5.0 144 e 
1974 May 18 2339 64.64-21.28 10 4.26 1 4 4.7 86 e 
1974 Jun 12 1608 64.76-21.00 5 4.33 1 3 4.9 68 e 
197 4 Jun 12 1755 64.79-21.05 15 5. 43 3 15 5.5 246 e 
1974 Jun 25 2223 64.66-17.60 9 4 . 8 5 4 18 5.1 212 e 
1974 Oct 11 0912 67.45-20.24 11 4. 4 0 1 4 4.6 81 e 
1974 Dec 08 0026 63.61-23.20 9 4.2 27 i 
1974 Dec 08 0100 63.70-23.10 n 4. 3 12 i 
1974 Dec 08 0126 63.65-22.90 28 4.2 15 i 
1974 Dec 29 0350 64.54-17.61 12 5.96 2 12 5.1 181 e 
1975 Mar 11 2342 66.20-18.57 13 4 .16 1 9 4 . 5 59 e 
1975 Aug 13 1006 66.59-17.98 n 4.15 0 3 4.5 36 i 
1975 Sep 27 2245 62.03-26.70 n 4.7 27 i 
1975 Oct 03 1834 64.50-17.42 6 5.0 5 5. 1 185 e 
1975 Dec 16 0357 66.50-18.08 10 4.0 1 4.6 36 e 
1975 Dec 23 1540 63.87-22.50 5 4.74 1 4. 5 33 r 
1975 Dec 23 1606 63.91-22.09 n 4. 60 1 4.5 34 i 
1975 Dec 24 0933 66.03-16.90 7 4.39 1 4. 7 73 e 
1975 Dec 24 1741 66.02-17.12 34 4 . 5 1 4 . 8 29 i 
1975 Dec 25 0544 66.07-17.07 10 3.8 1 4 . 5 18 i 
1975 Dec 25 2204 66.26-16.41 5 4.89 4 15 5.0 169 e 
1975 Dec 26 0050 65.99-16.92 1 4. 5 1 4 . 8 65 e 
1975 Dec 26 1656 66.13-16.86 10 4.3 1 4.7 26 i 
1975 Dec 26 2031 66.12-17.30 n 4. 4 22 i 
1975 Dec 29 1045 66.05-16.91 2 5.11 2 6 4. 7 75 e 
1975 Dec 30 1505 66.01-16.90 10 3.8 1 4.5 26 i 
1976 Jan 01 0032 66.10-16.76 2 4. 4 8 1 4 . 8 58 e 
1976 Jan 04 0429 66.09-16.70 6 4.81 1 13 5.2 119 e 
1976 Jan 06 0850 65.75-16.79 28 4.35 1 6 4.9 104 e 
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1976 Jan 06 2301 66.09-16.73 26 4. 5 1 4.7 50 e 
1976 Jan 09 0346 66.06-16.72 1 4. 72 3 3 4.8 84 e 
1976 Jan 09 0645 65.95-16.74 8 4.6 1 4.7 65 e 
1976 Jan 13 0434 66.09-16.92 1 5.0 7 5.0 97 e 
1976 Jan 13 1329 66.28-16.57 4 6.33 2 16 5.9 353 e 
1976 Jan 13 1626 66.09-16.67 9 4.5 1 4.7 50 e 
1976 Jan 14 0905 65.73-16.71 10 3.8 1 4.5 31 i 
1976 Jan 15 0016 66.14-16.72 10 3.8 1 4.5 21 i 
1976 Jan 17 1151 65.68-17.00 15 3.9 1 4. 5 50 e 
1976 Jan 18 0823 65.69-16.95 10 4.48 1 4 4.7 62 e 
1976 Jan 19 0922 65.69-16.95 J7 4. 90 2 12 4.9 107 e 
1976 Jan 20 0445 65.70-16.79 9 4.0 1 4.6 37 e 
1976 Jan 21 1432 65.74-16.77 10 4 . 7 5 4. 7 71 e 
1976 Jan 22 2056 65.78-16.71 n 3.8 1 4. 5 26 i 
1976 Jan 31 2240 65.64-16.90 10 4.72 1 12 4 . 7 72 e 
1976 reb 02 1316 66.10-16.74 1 4. 81 2 16 4.8 115 e 
1976 Mar 06 2027 66.57-17.89 1 4. 71 0 3 4.6 90 e 
1976 Ju1 27 0401 64.69-17.38 1 5.00 2 12 5.1 228 e 
1977 Jan 20 0257 65.70-16.80 5 4.2 18 r 
1977 Jan 20 0434 65.74-16.83 10 4 . 2 27 i 
1977 Mar 24 0925 63.65-19.10 5 4.7 25 r 
1977 May 16 1648 63.91-22.31 8 4.81 2 18 4.6 67 e 
1977 May 16 1658 63.96-22.00 10 4.9 1 4.0 21 i 
1977 Jun 02 1455 63.63-19.18 1 5.10 2 29 4.9 172 e 
1977 Jul 01 1831 64.61-17.80 5 3. 97 1 3.8 25 i 
1977 Ju1 14 0715 64.46-17.57 29 4.5 1 4. 8 72 e 
1977 Dec 28 2032 64.63-17.38 1 5.05 3 18 5.2 190 e 
1978 Jan 09 0915 65.91-16.99 1 4 . 18 1 4.3 31 e 
1978 Jan 09 1354 65.95-16.98 10 4.39 2 2 4 . 4 34 i 
1978 Jan 09 1903 65.97-16.89 6 4.66 2 4 4.6 59 i 
1978 Jan 09 2002 65.98-17.00 13 3.83 l 4. 2 30 i 
1978 Jan 10 0156 65.98-17.00 10 4.27 l 4. 2 27 i 
1978 Jan 10 1039 66.01-16.80 10 3.63 1 4.1 17 i 
1978 Jan 10 1245 65.94-16.64 15 3.83 l 4 . 5 49e 
1978 Jan 10 1742 65.98-17.00 10 4. 65 2 1 4. 8 61 e 
1978 Jan 10 1925 66.03-16.80 10 3.56 l 4.3 22 i 
1978 Jan 10 2045 65.89-16.88 7 4. 6 1 4 . 7 54 e 
1978 Jan ll 1058 65.95-16.91 9 4. 4 0 1 3 4.8 79 e 
1978 Jan 13 0031 66.01-16.94 3 4. 00 3 3 4.7 34 e 
1978 May 3 2359 64.73-17.40 10 3.9 22 i 
1978 May 17 0943 62.76-25.30 10 4.2 24 i 
1978 Jun 21 2329 64.64-17.60 n 4.0 29 i 
1978 Ju1 l2 1759 66.05-16.80 n 4.0 27 r 
1978 Sep 06 1923 64.45-18.20 10 3.99 1 4. 0 27 i 
1979 Apr 1 0431 64.51-17.60 5 3.10 l 4.0 36 i 
1979 Apr 30 2328 66.53-17.95 10 3.59 1 4.2 43 i 
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1979 Jun 22 2318 64.53-17.55 7 4. 94 3 48 5. 4 282 e 
1980 May 05 1322 64.51-17.50 10 3.05 1 4.0 23 i 
1980 May 17 2115 63.15-24.49 10 3.85 1 4.5 48 i 
1980 Aug 12 1211 64.69-17.33 26 5. 14 2 4l 5.3 242 e 
1980 Aug 20 1425 62.70-25.33 20 4.52 3 17 4.8 130e 
1980 Aug 20 1506 62.70-25.28 9 4. 54 2 14 4. 4 82 e 
1980 Dec 25 1137 66.51-17.68 12 4.77 1 18 5.2 16t3 e 
1980 Dec 25 1144 66.56-17.74 10 3.87 1 4. 6 46 e 
1980 Dec 25 1157 66.63-17.38 10 3.40 1 4.5 12 i 
1980 Dec 25 1747 66.47-17.77 10 4.7 37 e 
1980 Dec 26 0045 55.50-17.86 10 3. 11 1 4.5 23 i 
1980 Dec 26 0146 66.39-18.17 10 3.60 l 4.5 23 i 
1980 Dec 26 0501 66.38-18.04 12 3.85 1 4. 5 21 i 
1980 Dec 26 0503 66.48-17.84 8 4.34 4 3 4.8 55 e 
1981 May 09 0131 64.58-20.90 10 4. 4 20 i 
1981 Ju1 12 1806 62.94-25.10 10 4.2 23 i 
1982 Nov 08 1243 62.70-24.55 1 4 . 4 3 3 7 4.6 55 e 
1982 Nov 08 1637 63.20-25.70 10 4.6 20 ' 
1983 Apr 06 1358 61.80-25.60 10 4.50 2 3 4.5 66 i 
1983 Apr 06 1414 62.47-25.89 6 4 . 4 1 4.8 89 e 
1983 May 16 1535 63.51-23.74 1 4.55 2 6 4.6 67 e 
1983 May 16 1542 63.52-23.48 5 4.81 2 19 4.9 121 e 
1983 Jul 11 1942 63.47-23.90 4 4.12 2 2 4. 6 59 e 
1983 Jul 11 2026 63.36-23.91 1 4.69 2 6 4.7 78 e 
1983 Jul 20 0944 64.46-17.81 10 4.59 0 2 4.6 48 i 
1984 Feb 22 1830 64.35-20.60 10 4.0 1 4.5 41 i 
1984 Apr 24 0822 62.97-24.89 15 4.46 2 10 4. 7 101 e 
1984 Sep 30 2332 64.56-17.55 3 4. 77 2 43 5.2 244 e 
1984 Nov 10 0840 61.78-29.21 10 5.02 3 38 5.0 225 i 
1985 Jan 13 2115 63.09-24.40 10 4.3 25 i 
1985 Feb 20 1510 62.81-25.04 10 4.0 1 4.6 63 e 
1985 Jun 25 1031 64.61-20.78 8 4. 60 2 20 4 . 4 82 e 
1985 Jun 26 1339 64.67-20.80 10 3.93 2 4 4.3 54 i 
1985 Jun 28 1644 64.53-20.90 3 3.69 0 2 4.3 41 i 
1985 Ju1 01 0014 61.20-25.60 10 4 . 1 25 i 
1985 Ju1 19 1723 64.00-21. 60 n 4.2 22 r 
1985 AUg 30 1847 67.71-19.01 10 4.36 2 8 4.6 28 i 
1985 Aug 30 1901 67.65-18.88 15 4. 71 1 19 5.0 129 e 
1985 Dec 24 1052 67.73-18.70 10 4.02 1 2 4.6 38 i 
1986 Apr 02 0841 62.63-25.37 10 4.47 1 4.6 68 e 
1986 Apr 02 0844 62.81-25.21 7 4.1 1 4.6 65 e 
1986 Apr 02 0846 62.69-25.28 10 4.89 3 28 5.0 191 e 
1986 Apr 02 0849 62.60-25.20 10 4.3 24 i 
1986 Apr 02 0859 62.73-25.27 8 4.60 1 10 4. 8 121 e 
1986 Apr 02 1526 62.66-25.36 s L 78 2 31 5.2 271 e 
1986 Apr 02 1740 62.60-25.44 6 4.59 3 5 4. 8 126 e 
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Tabl~ 2. I - Cont. 

Date OT(GMTJ Epicentre h Ms S n mb 

1986 Apr 02 1749 
1986 Apr 02 1802 
1986 Apr 02 2035 
1986 Aug 03 0137 
1986 Sep 16 1418 
1986 Oct 12 2334 
1986 Oct 21 0859 
1986 Nov 23 0249 
1987 May 25 1132 
1967 Jul 01 1756 
1987 Sep 16 0237 
1988 Sep 09 1441 
1988 Sep 12 2019 
1988 Sep 12 2300 
1989 Feb 03 1440 
1989 Feb 03 1518 
1989 May 06 2346 
1990 Mar 19 1046 
1990 May 26 0256 
1990 May 30 0612 
1990 Sep 15 1752 
1990 Sep 15 2307 
1990 Oct 30 1230 
1990 Oct 30 1254 
1990 Oct 30 1307 
1990 Oct 30 1336 
1990 Oct 30 1358 
1990 Oct 30 1403 
1990 Oct 30 1547 
1990 Oct 30 1916 
1990 Oct 30 2123 
1990 Oct 30 2310 
1990 Oct 30 2348 
1990 Oct 31 0051 
1990 Oct 31 0344 
1990 Oct 31 0400 
1990 Oct 31 0450 
1990 Oct 31 0552 
1990 Oct 31 0623 
1990 Oct 31 0658 
1990 Oct 31 0839 
1990 Nov 03 1426 
1990 Nov 05 1720 
1990 Dec 29 0257 
1991 Jan 30 0743 
1992 Apr 25 0648 

12 5. 00 
10 3.8 

n 3.68 

62.65-25.29 
62.60-25.27 
62.40-25.70 
62.47-25.81 
63.36-24.05 
66.21-17.43 
61.80-25.70 
64.65-17.35 
63.91-19.79 
64.72-17.67 
66.53-18.30 
66.59-18.09 
66.64-17.84 
66.60-18.40 
64.64-17.50 
64.56-17.43 
64.70-17.45 n 
63.95-21.93 6 
63.00-24.72 19 
62.80-~5.50 

63.81-22.48 n 
64.65-17.60 21 
63.03-24.56 1 
63.08-24.66 5 
63.38-24.11 10 
62.96-24.14 5 
63.26-24.34 10 
63.16-24.29 3 
63.32-24.06 5 
63.22-24.23 13 
63.28-24.21 10 
63.18-24.33 5 
63.13-24.41 n 
63.21-24.16 10 
63.08-24.78 5 
63.32-24.66 5 
63.14-24.63 10 
63.24-24.55 5 
63.23-23.93 5 
63.28-24.23 15 
63.26-24.30 5 
63.60-24.00 n 
63.09-24.17 10 
68.40-18.20 10 
64.38-20.75 19 
64.65-17.39 9 

2 38 
1 
1 
1 9 4.0 

n 4.39 4 
n 3.71 3 
n 3. 7 

6 
2 
1 
6 7 5.12 2 

8 5. 95 2 58 
0 3 7 3.64 

n 
3 4.22 
6 4.55 
n 3, 41 

3 5 
2 30 

1 
n 
2 4.95 

4. 26 
4.68 
4.23 

3 13 
1 2 
1 19 
3 5 

n 
4.00 
5.34 
4. 63 
4.00 
4.28 

2 5 
3 96 
2 14 
0 2 
1 4 

4. 20 1 4 
4. 33 1 8 
4.55 1 12 
4. 38 0 2 
4. 36 1 7 
4. 62 2 12 
3. 72 1 
3.86 0 3 
4.39 2 10 
4.14 1 4 
4.05 0 3 
3. 88 0 3 
3.79 1 2 
3.73 1 2 
3. 87 0 2 
3. 52 1 
3. 67 0 4 
3. 88 1 

2 

4 

4.77 2 26 
4.67 3 21 

5.1 
4. 5 
4 . 2 
4. 6 
4.5 
4. 2 
4.5 
5.2 
5.7 
4.3 
4.3 
4. 4 
4 . 7 
4 . 2 
4. 1 
5.2 
4. 3 
4.7 
4. 5 
4 • 2 
4.3 
5.3 
4.8 
4.6 
4. 8 
4. 9 
4.9 
4. 9 
4. 7 
4. 8 
4.7 
4.6 
4 • 7 
4.9 
4. 7 
3.7 
4.7 
4.7 
4.7 
4. 7 
4.6 
4.3 
4.3 
4 . 8 
5.1 
4.8 

N A M 

264 e 
33 e 
32 i 
43 e 
37 i 
39 i 
24 i 

244 e 
483 m 

65 e 
26 i 
55 e 

186 m 
25 i 
26 i 

350 e 
20 i 

138m 
57 e 
37 i 
50 i 

333 e 
67 e 
28 i 
46 e 
28 i 
55 e 
94 e 
16 i 
77 e 
46 e 
23 i 
32 i 
76 e 
29 i 
28 i 
27 e 
14 i 
21 i 
56 e 
20 i 
25 i 
34 e 
30 i 

145m 
232 e 
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1992 Sep 26 0545 64.66-17.60 9 5.38 2 128 5. 4 382 e 
1992 Dec 27 1223 64.00-21.20m 3 3.73 1 4 4. 3 35 
1993 Jun 22 1233 64.71-17.30 7 4.96 2 88 5.1 257 e 
1993 Aug 28 1959 65.97-17.94 15 4. 1 33 m 
1994 Feb 08 0327 66.47-19.25 17 5. 4 6 2 103 5.2 358 e 
1994 May 05 0514 64.52-17.52 9 5.28 2 106 5. 5 460 e 
1994 May 31 2323 68.10-20.60 n 4.2 24 i 
1994 May 31 2355 67.40-19.80 n 3.9 20 i 
1994 Jul 22 0045 64.78-21.60 n 4 . 1 23 i 
1994 Aug 20 1640 64.03-22.34 10 4.2 27 m 
1994 Nov 18 2354 64.39-18.90 10 4. 2 27 i 
1994 Dec 20 2351 68.67-17.50 6 4. 5 43 i 
1995 Feb 02 1521 62.41-25.49 11 4.0 4 4.5 89 e 
1995 Nov 18 0156 64.70-17.40 10 3. 7 2 4. 2 48 e 
1995 Dec 11 0522 64.59-17.74 10 4.39 2 12 4.9 171 e 

Key to Tabk 5.1. 

Col. Symbol 

1+2+3 Date 

4 OT(GMn 

5 Epicentre 

6 h 

7 M, 

8 s 

9 N 

10 

II N 

12 A 

13 M 

Explanations 

Year, month and day. 

Origin time in hours and minutes (Greenw1ch Mean Time). 

Epicentrnllocation in geographical coordinates, "N-0 W, 
calculated by agency shown in colwnn 12 
(m = macroseism.ic; r =relocated). 

Hypocentral depth in km (n =not available). 

Recalculated surface-wave magnitude from Prague fonnula 
corrected for distance (see Amb~s & Free { 19971), • 
indicates values obtained from Milne instruments. 

Standard deviation of recalculated surface-wave magnitude, 
Ms (0"" 0-0.09; l = 0.10-0.19, 2 = 0.20-0.29, etc). 

Number of stations used in calculation of Ms. 00 indicates that 
the shock was not reported as recorded in ISS bulletins or 
found in bulletins of stations within 20° from Iceland. 

Body-wave magnitude calculated by ISC; • indicates 
magnitudes calculated in this study and obtained from long 
period body-waves. 

Number of stations used in the BAAS I ISS I ISC for the de
termination of epicentres. 

Agency responsible for epicentrallocation; b = Strasbourg; e 
~Engdahl eta!. [1998]: i • BAAS I ISS I ISC; K ~ Karnik 
[ 1968]: ' ~ Sykes [1965]; u ~ USCGS I NEIC. 

Surface-wave magnitude calculated by other researchers 
(A~ Abe [1981, 1994], K ~ Kamik [1968]). 
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Table 5.2- Magnitudes and seismic moments for selected earthquakes. 

Date GMT Epicentre h M, log (M0 } 

1 1977 Dec 28 2032 64.63-17.38 1 5.05 24.15 
2 1979 Jun 22 2318 64.53-17.55 7 4. 94 23.86 
3 1980 Aug 12 1211 64.69-17.33 26 5.14 24.28 
4 1980 Dec 25 1137 66.51-17.68 12 4.77 23.63 

5 1984 Nov 10 0840 61.78-29.21 10 5.02 23.99 

6 1985 Aug 30 1901 67.65-18.88 15 4. 71 23.76 
7 1986 Apr 02 0846 62.69-25.28 10 4.89 23.97 
8 1986 Apr 02 1749 62.65-25.29 12 5.00 24.04 

9 1987 May 25 1132 63.91-19.79 8 5.95 25.04 

10 1989 Feb 03 1518 64.56-17.43 2 4.95 23.69 
11 1990 Sep 15 2307 64. 65-17. 60 21 5.34 24.45 
12 1990 Oct 30 1403 63.16-24.29 3 4 . 55 23.45 

13 1991 Jan 30 0743 64.38-20.75 19 4. 77 23.90 

14 1992 Sep 26 0545 64.66-17.60 9 5. 38 24.51 

15 1993 Jun 22 1233 64.71-17.30 7 4.96 24.00 

16 1994 Feb 08 0327 66.47-19.25 17 5.46 24.36 
17 1994 May 05 0514 64.52-17.52 9 5.28 2 4 . 2 0 

Note: Ms denotes recak:ulated surface-wave magnltude; M" is the 
CMf seismic moment in dyn·cm. 
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6. CASE HISTORIES 

In the following, we present the macroseismic information collected from mate
rial available in books, periodicals, newspapers and public domain reports. The 
main sources of earthquakes in the period before 1900 are furnished in Thor
oddsen's pioneering works [Thoroddsen, 1898, 1899, 1901, 1925]. The first 
decades after 1900 are covered by Thoroddsen [1925], Harboe [1913, 1914, 
1915], Tams [1910] and Sieberg [1920]. Furthermore, the report of OttOsson 
[1980] has been of value. The period from 1930 to 1959 is dealt with by Tryg
gvason in his reports [J978a, 1978b, 1979]. Various local newspapers have 
been very useful sources of information for the whole period. Furthermore, the 
macroseismic descriptions for the period from 1960 to present are mostly based 
on a newspaper survey, where the following newspapers have been especially 
consulted: Morgunbladid, Tlminn and Th}Odvi/jinn as well as Althjdubladid. 
The following reports have also been quite useful: Slr:jtilftabrej, issued by the 
Science [nstitute, University of Iceland, and the Icelandic Meteorological Of
fice for the period 1975 to 1988; Mtlnadaryfirlit jardslcjd/fta, issued by the Ice
landic Meteorological Office and the Science Institute, University of Iceland, 
for the period 1987 to 1990. Finally, the works of BjOrnsson [1975] and 
BjOmsson and Einarsson [1974, 1981] have been of great value. At the end of 
each case description, the main source relied upon is indicated in brackets., but 
not necessarily all the publications consulted. 

In the following text, many local names inevitably have to be included. The 
spelling of these Icelandic names is kept in accordance with current Icelandic 
rules with the exception of the special Icelandic characters ll, )1 and D, 6. The 
character ll (~ ), named thorn, is always used as an initial letter. It is equivalent 
to 'th' (as in thing) and is written herein as th. The character D (6) is never used 
as an initial letter. Jt is approximately equivalent to a hard 'dh' (as in this) and 
is written herein as d. 

Descriptive catalogue of earthquakes 1896 to 1996 

Each case is identified in accordance with Table 5.1 (see page 28 and 37) to 
make it easier to relate the qualitative description to the quantitative one with
out going back to Table 5.1. We have in the available cases listed assessed in
tensities or indicated 'word or phrases' reflecting intensities. These intensities 
are in accordance with the MMl scale (the 1940 version) if not otherwise 
stated. 

1896llug 26 2320 63.97-20.2011l n 6.62 3 9 6.511. 

This was the fum shock of a series of destructive earthquakes in the South Ice
land Lowland occurring in August and September 1896. The damage induced 
by these earthquakes is described in detailed, contemporary field reports 
[Newby, 1896; Thoroddsen 1899, 1900 and 1901]. This is the ftrSt earthquake 
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in Iceland for which we have teleseismic data from primitive seismographic 
stations in Russia and Italy, the only ones in operation at that time. 

The earthquake struck at 23h 20m (GMT) without any warning or clear pre
cursor. The earthquake was felt over the whole southern part of Iceland from 
HomafjOrdur in the East to Reykjanes in the West (see Figure 6.1). In Reyk
javik the earthquake is described as two subsequent shocks occurring almost 
without any interval. The earthquake was rather strong in the beginning; then it 
fell off before increasing again to an intensive shaking towards the end. People 
ran out of houses; small house articles fell off shelves or toppled, and a few 
chimneys were damaged. The eanhquake was also felt in West Iceland, on the 
islands of BreidafjOrdur and up to the village of isafjOrdur, where people 
sensed two mild earthquakes. The earthquake was felt in the western part of 
North Iceland. In HnltafjOrdur, people woke up when the earthquake struck. 
People on some farms in V atnsdalur felt it mildly. On the other band, the 
earthquake was not felt in SkagafjOrdur, and there is no information that the 
earthquake was felt in the north-east part of Iceland or in the East Fjords. The 
effects of the earthquake on the mountainous inland were slight. The effects at 
VeidivOtn (Fisk.ivOtn) are described as mild [Thoroddsen 1899, p. 69). 

The effects of the earthquake on South Iceland were most destructive on 
Rangicvellir, Land, Holt and GnUpverjahreppur. On Land, houses on 28 of 35 
farms collapsed into ruins, and the rest were severely damaged. An overview of 
the t1umber of collapsed houses is given in Table 6.1, while the destruction 
zone is indicated in Figure 6.2. [n several locations, large ground deformations, 
fissures in the soil and fractures in the bedrock were observed. On the grass 
grown Skardstjall, the soil layer loosened from the bedrock in several places 
and slid downhill. The largest surface fault on Land (see Figure 6.2) was about 
15 km long according to Thoroddsen {1899). Site investigations today have in
dicated that the surface fault is shorter than this, probably no more than 7 km 
[see for instance Geology map oflceland, 1998]. 

[Thoroddsen, 1899] 

1896 l\ug 27 1047 64 .13-20. 25oa n 6. 12 3 5 6.2A 

The next morning, new damaging earthquakes struck. The effects of the first 
one were greatest in Land and Gnllpvetjahreppur but farther north than in the 
earthquake the evening before (see Figure 6.3 ). The motion in Land was so 
great that people could not stand. The damage was considerable, and a few 
buildings, already damaged, collapsed totally. 

The second earthquake struck, at the 'same time', in the Vestmannaeyjar 
{Westman Islands). This earthquake caused a lot of rock fall from the steep 
cliffs. resulting in one person's being killed. 

[Thoroddsen, 1899] 
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Figure 6.1 - Map indicating the macroseismic epicentre of the earthquake on 26 August 
1896 (the red spot) and locations in distant regions where shaking was reported. The 
dashed red line indicates roughly the felt area as defined by Thoroddsen (1899, 1901]. 
Note that the distance between the meridians at 63° parallel is - 50.5 km. 
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Figure 6.2 - The meizoseismal region of the earthquake on 26 August 1896. The fol
lowing notation is used:- curve encircling the most severely affected area; - curve 
encircling the destruction zone where more the 50% of houses collapsed; - line indi
cating major sutface faults . Based on Thoroddsen [1899] and Bjomsson and Einarsson 
(1981]. Villages in the area today are indicated. Note that the distance between the me
ridians at 63° parallel is - 50.5 km. 
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Figllre 6.3 - The meizoseismal region of the earthquakes on 27 August 1896. -
indicates the most severely affected areas. Based on Thoroddsen [ 1899J and Bjomsson 
and Einarsson [ 1981]. Villages in the area today are indicated. 
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1896 Sep OS 2357 63.98-20. 7tm n 6.35 2 6 6.511. 

On the evening the 6 September, destructive earthquakes shook South lceland 
again. The effects were greatest in Skeid, Holt and Fl6i. The macroseismic epi
centre of the first shock was close to Set foss. The second shock (occurring 
about one minute after the first shock [Thoroddsen, 1899]) had a macroseismic 
epicentre about 25 km east of Selfoss. 

An 80-m-long suspension bridge over the Oifusa River at Selfoss was se
verely damaged. Many houses collapsed (see Table 6.1). Two people in Selfoss 
were killed in a collapsing house. The rockfall in nearby mountains was quite 
considerable, especially on Mt. Ing61fsfjall north of Selfoss. The grom1d de
formations and dislocations were considerable. The largest surface fault was at 
Skeid (see Figure 6.4). 

These earthquakes were followed by many small aftershocks. 
[Thoroddsen, 1899] 

Tabk 6.1- Overview of collapsed houses in the 1896 South Ice
land Lowland Earthquakes (based on Thoroddsen [1899]). 

Date of earthquakes 
Number of collapsed houses 
Farm- Out· Total 
houses houses 

August 26 517 1326 1.843 
August27 64 89 153 
September 5 482 686 1.168 
September 6 207 232 439 
September 10 39 50 89 

Total number of collapsed houses 1.309 2.383 3.692 
Total number of houses 7.748 11.090 18.838 

I) The majority of farmhouses were traditionally Icelandic, made of turf 
and stone and having a roof system supported by wooden rafters. At each 
farm. as a rule. the houses were partly arranged in a compact cluster and 
partly scattered around (the outhouses) over the surrounding 'tUn' (hay
field) (see for instance Nilsson [1939]). A small fraction of the houses 
were wood-frame houses. They resisted the earthquakes much better than 
the traditional houses (.see Thoroddsen [1899]). 

1896 Sep 06 63.98-21.2<m n 0 

During the night of 6 September, the fifth major destructive earthquake hit 
South Iceland. The effects were greatest in Olfus where houses on 24 farms 
collapsed into ruins (see Figure 6.5). No one was injured as the people were 
sleeping outdoors in tents. 

[Thoroddsen, 1899] 
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Figure 6.4a - The meizoseismal region of the earthquakes on 5 September 1896. The 
following notation is used: - curve encircling the most severely affected areas; -
curve encircling the destruction zone where more the 50% of houses collapsed; - line 
indicating major surface faults. Based on Thoroddsen [I 899] and Bjomsson and Einars
son (1981]. Villages in the area today are indicated. 
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Figure 6.5a - The meizoseismal region of the earthquake on 6 September 1896. The 
following notation is used: - curve encircling the most severely affected area; - curve 
encircling the destruction zone where more the 50% of houses collapsed. Based on 
Thoroddsen [ 1899] and Bjomsson and Einarsson [ 1981]. Villages in the area today are 
indicated. 
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Figure 6.5b- Earthquake induced damage of traditional Icelandic farmhouses at Arnar
ba:li in blfus. The photo was taken after the earthquake on 6 September 1896 [Thor
oddsen 1925]. 
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1896 Sep 10 63.95-20.83n n 0 

On 10 September, the sixth and last destructive earthquake in the earthquake 
series that started on 26 August occurred. The damage was greatest in Fl6i, east 
ofSelfoss (see Table 6.1 and Figure 6.6). 

In the months to come, there were a lot of small aftershocks. 
[Thoroddsen, 1899] 

1899 Jan 31 1112 66.30-19.90m n 5.77 - 1 

This earthquake was felt along the North Coast of Iceland from Bordeyri to 
Akureyri and on the West Coast at isafjOrdur and at Holt in OnundarfjOrdur. At 
SkagastrOnd, house articles tumbled and fell off the shelves, and porcelain was 
broken. In Saudlirkr6kur, houses were shaken violently, but not damaged. Ice 
on Lake Miklavatn in SkagafjOrdur broke, and the water 'spouted' up through 
cracks, 2-3 feet high. The earthquake was also felt in Grimsey. Figure 6.7 
shows a tentative map of isoseismals. 

[Thoroddsen, 1925; Fja/lkonan 1899; isafold 1899; Thj6d6/fur 1899; Thj6d
viljinn 1899] 

1899 Feb 23 1336 63,50-23.50m n 5.7* 2 4 

An earthquake, not felt at Reykjanes, had its epicentre on the Reykjanes Ridge 
towards the Southwest. 

1899 Feb 26 1336 64.50-23.00.. n 5.7* 2 2 

This shock was felt at MYrar, on the farm Atftanes. 
[Thoroddsen, 1925; Fjallkonan 1899; isafold 1899; Thj6d6/fur 1899; 
Thj6dvi/jinn 1899] 

1899 Feb 27 1117 63.95-22.8<:m n 6.03 - 1 

A shock from an earthquake swarm offshore at Reykjanes. The shock was felt 
at the lighthouse at Reykjanes, at Hafnir in Keflavik and at MYrar (Aiftanes). A 
traditional house in Hafnir collapsed during this swarm. 

[Thoroddsen, 1925; Fja/lkonan 1899; isafold 1899; Thj6d6/fur 1899; 
Thj6dvi/jinn 1899] 

1899 F&b 27 1521 63.80-22.80m n 5.95 - 1 

An earthquake felt very strongly at the Reykjanes lighthouse. The chimney on 
the house broke and fell down; the stove upstairs toppled; the stoves downstairs 
slid around; house articles fell, and a book 'cabinet' toppled. The foundation 
wall of the house (the east wall) cracked at the comers, and the stonewall, sur
rounding the infield, fell down. There was also threatening rock-fall from the 
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Figure 6.6 - The meizoseismal region of the earthquake on I 0 September 1896. - in
dicates the most severely affected areas. Based on Thoroddsen [ 1899} and Bjomsson 
and Einarsson [1981]. Villages in the area today are indicated. 
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Figure 6. 7- Tentative isoseismals of the earthquake on 3 1 January 1899. Included are a 
few names of settlements where this earthquake and others in 1899 were felt (see the 
main text). Based on Thoroddsen [ 1905, 1925] and contemporary newspapers. 
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nearby 'moutain'. This earthquake was also felt in Reykjavik. 
[Thoroddsen, 1925; Fjallkonan 1899; isajold 1899; Thj6d6/ftu 1899; Thj6d
viljinn 1899] 

1904 JUn 15 24-- 64.00-20.00m n 0 4.Q< 

An earthquake was felt in Landssveit on the South Iceland Lowland. The 
earthquake is described as very strong. People woke up, and buildings emitted 
cracking sounds. Small standing objects moved and even toppled; hanging ob
jects quivered. 

[Harboe. 1910] 

1904 llug 02 1012 66.30-18.70 n 5.59 1 4 

The shock was felt at SiglufjOrdur, where the effects of the earthquake were 
described as 'strong'. The (wave-induced) rolling of the ships (in the harbour) 
was critical. In Akureyri the effects were moderate. Standing water waves (in 
g) asses) were observed, and there were cracking sounds in buildings and 
clinking of glasses. At Saudarkr6kur, the effects were barely perceptible. No 
damage was reported. 

[Ottosson. 1980]. 

1905 Jan 28 0618 63.95-22.00111. n 5.Q< 

A series of earthquakes were felt in the settlements on the Reykjanes Peninsula 
and on the South Iceland U:lwland. The fann houses in Krisuvik were dam
aged. The strongest shock occurred, probably, at 06:52 on 28 January, and it 
was felt in Reykjavik but not at the Reykjanes lighthouse. 

We can fmd no teleseismic data for this event. 
[Harboe, 1913; Ottosson, 1980]. 

1905 >1cw 15 0650 66.20-18.00.. n 5.49 4 3 5.Ut 
The earthquake was strongest in Akureyri. People woke up; buildings emitted 
cracking sounds, and porcelain clinked. The shock was felt as far as Holt (in 
OnundarfjOrdur) and isafjOrdur. 

[Harboe, 1913;()tt6sson. 1980] 

1905 >1cw 19 2335 64.00-20.00 n 5.36 - 1 

This earthquake was recorded at stations on both sides of the Atlantic, and its 
general location was in the region of Iceland. It could have been an aftershock 
of the earthquake on 15 November. No macroseismic information is available. 

[Harboe, 1913] 

It is worth mentioning in this context that earthquakes struck in South Ice
land in November. These earthquakes were so strong that the people on the 
farm Na:furholt (approximate location 64.0"N 20.0°W) next to Mt. Hekla tern-
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porarily left the farm. The macroseismic cpicentre is probably near Hekla, but 
the exact date of these events is not available. 

[Ingolfur, Nov. 26. 1905) 

1906 Jan 13 19-- 63.90-20.0<a n 0 4.6K 

A strong earthquake in Rangarvellir caused some panic but no damage. It is 
described as the strongest earthquake in this area since the great earthquakes in 
1896. However, it was not reported in other parts of the island, and we could 
fmd no teleseismic data for it: thus, it was probably a local event. 

[Ottosson, 1980) 

1906Mar 19 0757 68.7Q-17.00 n 6.621 5 •6.7 5.511< 

This earthquake of relatively large magnitude was well recorded. Szirtes [1910] 
locates it at 68. 7<> Nand 17.0° W, about 200 km north of lceland, and BAAS at 
70.{)" N and 9.0° W, just south of Jan Mayen Island. A relocation by Tams 
[1919] places the earthquake further north at 73.8" Nand 9.11) W, 800 km NNE 
of Iceland and 300 km north of Jan Mayen. 

There are no reports from Iceland of this earthquake being felt, which oc
curred outside the study area 

[Harboe 1913; Szirtes 1910; Tams 1919) 

1906 Nov 9 0220 66.20-lB.OCia. n 4.68 2 4 4.6K 

This earthquake was preceded and followed by other small shocks. ln Akureyri 
the main shock occurred at 01 h 20m local time. People woke up, and some 
went outdoors. No damage was reported. It was perceptible in VopnafjOrdur. 

[Harboe, 19!3) 

1908 O::t 14 1800 63.90-23.0011. n 4.6K 

At 17h local time, a strong shock caused some damage to the Reykjanes light
house. Many small shocks followed. 

Not recorded at Disco Island or any other station. 
[Harboe, 1913 J 

1908 Dec 26 0704 66.20-lB.OOm n 5.03 0 2 4.6K 

A strong earthquake was felt in Akureyr~ where people woke up. Six shocks 
merged into one earthquake that was most intensive at the start and towards the 
end. 

[Harboe, 1910 and !913) 
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1909 Feb 23 0430 64.0G-20.10 0 

A sharp shock was felt in StOrinUpur at 03h 30m local time. We could fmd no 
instrument records for this event. 

[Harboe, 1915; Ottoson, 1980] 

1910 Jan 22 0848 66.50-l?.SOm n 7.19 3 14 *7.1 7.0A 

A large earthquake was felt over most oflceland from isafjOrdur in the West to 
FasknldsfjOrdur in the East, and from Reykjavik and fanns on the South Iceland 
Lowland to the RaufarhOfn in the North. The intensity of the earthquake was 
greatest in the north-eastern part of Iceland. An Icelandic newspaper published 
in Akureyri [Nordri, 28 January 1910) described the earthquake as follows: '28 
January at about 7:30 (local time), people felt a small earthquake. Then a big 
earthquake foUowed, shaking houses violently and cracking the ice in the har
bour. This is the strongest earthquake in this area since 1872. In the days fol
lowing, there were a lot of smaller earthquakes.' However, no damage was re
ported. Figure 6.8 shows an isoseismal map of the earthquake, based on data 
reported by Harboe [1913] and collected under the auspices ofTh. Krabbe. 

[Harboe, 1913, 1915; s;eberg, 1932; Toms, 1910, 1919, 1927] 

1910 Jan 22 1045 63.85-23.00. n 5.11< 

A small earthquake was felt in Reykjavik. Local newspapers reported more 
than one shock. 

[Ott6sson, 1980) 

1912 >O<y 06 1859 63.98-19.83m n 7.05 3 18 *6.9 7.0A 

A great destructive earthquake was felt over a Large part of Iceland. The effects 
were most ruinous on the easternmost part of the South Iceland Lowland and in 
areas south of Hekla. Houses on nine farms collapsed into ruins, and one child 
died. Surface faulting in the epicentral area was quite extensive. The 
meizoseismal region is displayed in Figure 6.9a along with the major surface 
faults. An isoseismal map drawn by Sieberg is reproduced in Figure 6.9b. 

[Harboe, 1914; Sieberg. 1932; Tams, 1019, 1927; BjOmsson and Einarsson, 
1981, Bjarnason et al., 1993] 

1913 Miry 19 1545 66.30-18.80 n 5.63 2 5 *6.3 5.sr:: 
Uppsala reports that the shock was felt in Iceland, but it is not certain that this 
earthquake was felt on the island. We have negative reyx>rts from Grimsey. 

[Harboe, 1915; Tams, 1919, 1927] 

EaJtbquakes were felt in South Iceland in April and May. They were related 
to volcanic eruptions east and north-east ofMt. Hekla. 

[B&rdarson. 1930; Ott6sson, 1980) 
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Fig11re 6.8- lsoseismals of the earthquake on 22 January 1910, based on data reported 
by Harboe [1913]. The dots denote places where the earthquake was experienced with 
Fore1-Mercalli intensity according to the colour code; magenta = VIII, red = VU, (dark) 
blue= VI, yellow= V, green = IV, cyan = III and grey = II. 
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Figure 6. 9a - The destructive earthquake of 6 May 1912 in South Iceland. The follow
ing notation is used: - meizoseismal region, where more than 50% of houses collapsed; 
- major surface faults (based on Sieberg [1920], Bj()msson and Einarsson [1981] and 
Bjamason et al. [ 1993]). 
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Figu~ 6.9b- lsoseismals of the destructive earthquake of6 May 1912, in South Iceland 
drawn by Sieberg. Mt. Hekla is also shown [Sieberg. 1920]. 
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1913 JUl 26 2051 67.00-18.00 n 5.69 3 9 *6.0 42 5.Qt 

There is no macroseismic information for this event. Its epicentral location de
rived from teleseismic readings is roughly 50 km north of the island Grimsey. 

[Tams, 1919, 1927] 

1914 Jun 19 0006 63.50-24.00r n 5.14 3 7 *5.8 21 5.2K 

The earthquake was felt as weak in Reykjavik but of rather long duration 
[Ing61fur, June 21. 1914). Also, people in the western part of the South Iceland 
Lowland barely sensed it. The earthquake is mentioned in most of the newspa
pers in Reykjavik. 

[Tams, 1919, 1927; Ottosson, 1980] 

1917 Jill 9 0022 62.7Q-21.40 n 5.791 3 18 5.31< 

There are no reports from Iceland of this earthquake having been felt. A crude 
teleseismic location places this event south-west of the island. 

[Tams, 1927] 

1919- 15 0217 68.2o-13.00 n 5.28 3 2 23 5.l.K 

No macroseismic information. The instrumental readings place the epicentre 
roughly 250 km NNE of the Jcelandic coast. 

1920 Hay 14 1757 64.00-22.0ta n 5.16 4 4 20 5.2K 

During the period of May 14 to 30. an earthquake sequence shook Southwest 
Iceland. In Reykjavik the main shock overturned loose objects. No significant 
damage was reported. 

[Thorl<elsson, 1923] 

1920 Jlln 25 1822 64.50-23.40 n 4.87 - 1 10 4.81< 

We have not found any reports of this earthquake having been felt. The as
sessed location, based on teleseismic data, is offshore in the northern part of the 
Faxafl6i Bay. 

1921 Auq 23 2017 67.00-18.00 n 6.39 3 13 *6.3 56 6.31< 

The earthquake was widely felt in the coastal areas of North Iceland from 
Bl5ndu6s and Saudcirkrokur in the West to Raufarh.Ofn in the East. The earth
quake is described as slight with creaking sounds in buildings. 

[Tams, 1927; Ottosson, 1980] 

1922 llav 13 0356 66.50-19.50r n 15 4.81< 

There are no reports of this earthquake being felt. 
The volcano Askja., north of the VatnajOkull Glacier, erupted in March 
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192 t, November 1922, December 1922 and February 1923. 
(Gudmundsson, 1986] 

1923 Oct 20 0024 65.00-16.50r n 4.99 2 2 
1923 Oct 23 1637 65.00-16.50r n 

17 4.7K 
7 

There are no reports of these earthquakes' being felt. They were probably re
lated to the above-mentioned volcanic activity in Askja. 

1924 Sep 04 1601 63.90-22.05m. n 5.26 3 9 *5.8 35 5.11< 

An earthquake was felt widely in Southwest Iceland. It was preceded and fol
lowed by many smaller earthquakes. In K.risuvlk. the motion was so violent that 
people outdoors could not stand. However, no significant damage to buildings 
was reported. A new solfatara formed south of Kleifarvatn. In Reykjavik, the 
earthquake was described as rather strong; people woke up. In HafnarfjOrdur 
south of Reykjavik, people were frightened and even left their houses. The 
earthquake was felt as far east as Rang8rvellir. The macroseismic epicentre was 
close to Krisuvik. 

[Morgzmbladid, September 5 and 10, 1924; Ottosson, 1980] 

1924 Dec 12 0220 63.80-22.8(b n 5.24 1 2 17 4. 7K 

An earthquake was felt on Reykjanes Peninsula and in Reykjavik, followed by 
smaller earthquakes. Its effects are described as slight in Reykjavik. Some dam
age is reported at the Reykjanes lighthouse. The macroseismic epicentre was 
probably located south-west of Reykjanes (not far from the lighthouse). 

[Ottosson, 1980] 

1926 Sop 22 63.80-22.80m n 0 5.11< 

Many earthquakes were felt on the Reykjanes Peninsula 8 to 30 September 
1926. Some broken windows and overturning and sliding of loose objects in 
buildings were reported. 

[Ottosson, 1980] 

1926 Oct 25 1104 63.80-22.8C.. n 1 4.7K 

Many earthquakes were felt in settlements on the Reykjanes Peninsula 14 to 29 
October 1926. The Reykjanes lighthouse was damaged. The lighthouse tower 
suffered high-level excitation, resulting in a circumferential crack about four 
meters above ground level. These earthquakes also had significant impact on 
the Reykjanes geothermal area. People in Grindavik felt the earthquakes as 
wave motion approaching from the West, but no damage was reported. On the 
other hand, people at the Reykjanes lighthouse sensed the motion as coming 
from the East. It therefore seems likely that the macroseismic epicentres are on 
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the Reykjanes Peninsula somewhat east of the lighthouse. 
[Morgunbladid. October 26, 1926; OttOsson, 1980] 

1927 Apr 29 1119 66.30-19.50m n 5.07 - 1 24 4.81< 

Earthquakes were felt in the coastal areas in North Iceland from isafjOrdur in 
the West to Akureyri in the East. In HrlltafjOrdur, an earthquake was felt on the 
farm KollsA. The effects of the earthquakes were most notable near SiglufjOr
dur, where house articles indoors moved. 

[Thorkelsson, 1940; OttOsson, 1980] 

1927 JW. 31 2059 66.50-19.00r n 4.80 1 4 19 4.6K 

No felt reports. Tleseseismk data places the epicentre offshore, near Grimsey. 

1928 Auq 1 1653 62. 70-25.00r n 6 4.51< 
1928 Auq 1 1903 62.10-25.00r n 4.86- 1 6 4.21< 
1928 Auq 1 1946 62.70-25.00r n 4.67 2 2 17 4.6K 
1928 Auq 1 202S 62.70-25.00r n 4.69 3 2 15 4. 71< 
1928 Auq 1 2035 62. 70-25.00r n 1 4.21< 
1928 Auq 1 2046 62. 70-25.00r n 4.67 2 2 10 4.71< 

There were no felt reports of these earthquakes with epicentres on the Reyk
janes Ridge. 

1928 Nov 6 0030 63.8Q-22.80m n 00 5.1K 

A series of earthquakes was felt on Reykjanes. The effects of the biggest shock 
are described as very strong. The light in the Reykjanes lighthouse went out. 
The geysers of the Reykjanes geothermal area were notably affected.. 

[Morgunbladid, November 8, 1928; OttOsson, 1980) 

1928 New 22 0720 63.80-22.8Clm. n 
1928 New 22 1217 63.80-22.80. n 

00 4.6K 
00 4.6K 

A series of earthquakes felt on Reykjanes notably affected the geysers in the 
Reykjanes geothermal area. The strongest earthquakes, described as moderate, 
were felt in Reykjavik. 

[Morgunbladid, November 23, 1928; Ott6sson, 1980] 

1928 Dec 2 22.52 64.00-21.3011l n 2 4.6K 

An earthquake was felt over a large area in Southwest Iceland. The effects are 
described as slight in Reykjavik but moderate in KjOs, Thingvellir, Grimsnes 
and 6Ifus. The effects were greatest in Hveradalir. The macroseismic epicentre 
was on Hellisheidi. 

[Morgtmbladid, November 23, 1928; OttOsson, 1980) 
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1928 Dec 6 1522 64. 00-21. 30m n 1 4.Q( 

An earthquake was felt in Southwest Iceland, followed by many smaller earth
quakes. The effects in Reykjavik are described as slight These earthquakes are 
probably aftershocks of the earthquake from 2 December. 

[OttOsson, 1980] 

1929 Jan 6 0002 63.70-23.00. n 5.41 0 2 26 5.41< 

An earthquake, widely felt on the Reykjanes Peninsula was perceptible as far 
east as Hveradalir and as far west and north, respectively, as Kolbeinssta
dahreppur and Nordtunga. It was also felt in Reykjavik (MMI lV) but not men
tioned in local newspapers. A series of earthquakes preceded and followed it. 

[Ottosson, 1980] 

1929 Miy 24 0650 63.80-22. 80111 n 00 4.Q< 

An earthquake was felt on the Reykjanes Peninsula. The effects are described 
as strong. It was followed by an aftershock. 

[Ottosson, 1980] 

1929 Jul. 23 1843 63. 90-21. 70111 n 6. 31 3 21 97 6.3K 

An earthquake was felt throughout Southwest Iceland, South Iceland as far as 
Skeidar3rs:andur. West Iceland as far as isat}5rdur and North Iceland as far as 
Siglufj6rdur. The effects in Reykjavik are described as strong or even very 
strong. The walls of the parliament building (Althing) and some other buildings 
made of natural stone (dolerite) sustained some damage. Some cracks devel
oped in walls and slabs of concrete buildings. A few chimneys fell down. Win
dows broke in some places, and a lot of glassware was destroyed. People ran 
outdoors. The pier in the harbour was damaged. A wave was observed on Lake 
Thingvallavatn moving north-east with great speed. The macroseismic epicen
tre of this earthquake was in BrennisteinsfjOH Mountains. G. Bardarson, a ge· 
ologist on a field excursion when the earthquake struck gave a very good de
scription of the impact of this earthquake in the epicentral area [Visir, July 25, 
1929]. He noted two foreshocks and three aftershocks. 

[ VL<ir, July 25 and 30, 1929; Morgunbladid, July 24, 1929; Ott6sson, 1980] 

1929 Jul. 23 2004 63.90-21.70111 n 5.35 2 3 18 5.ll< 

This was the third aftershock of the earthquake in BrennisteinsfjOll mentioned 
above. 

[VL<ir, July 25, 1929] 
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1930 llpr 8 1135 63.80-22.8!m n 1 4.21< 

Many earthquakes were felt on the Reykjanes Peninsula. The lighthouse tower 
vibrated, and objects indoors toppled along with house articles. The earthquake 
was also felt in Sandgerdi. 

[Tryggvason, 1978] 

1930 Aug 25 1535 63.90-22.2!m n 4.73- 1 2 4.51< 

A series of earthquakes was felt in Reykjavik, Keflavik and Grindavik. The 
macroseismic epicentres were near Mt. Keilir. 

[Tryggvason, 1978] 

1931 Jan 31 0704 64.00-21.50m n 

An earthquake was felt in Hveradalir (MMI V). 
[Tryggvason, 1978] 

1931 Aug 23 1005 64.0Q-21.5!m n 
1931 Aug 23 1553 64.00-21.5!m n 

1 3.71< 

2 3.71< 
2 5.11< 

Earthquakes were felt over a large area in South Iceland. The last one was the 
biggest. It was felt as far east as Skaptartunga and M}'rdalur. It was also felt in 
Hvolhreppur, Land. Hrunamannahreppur and Laugarvatn. To the North, it was 
felt in Akranes. In Stokkseyri and Eyrarbakki as well as the Reykjahverfi in 
Oifus, where changes in the geothennal area were observed, house articles were 
damaged. The effects, however, were most notable in Hveradalir (MMI V). 
There was rockfall ln the mountains Ing61fsfjall and Hengill. The macroseismic 
epicentre was on Hellisheidi. 

[TryggvOSQn, 1978] 

1932 Mar 18 0722 63.80-22.8!m n 1 3.71< 
1932 Mar 18 0850 63.80-22.80m. n 00 3.71< 
1932 Mar 18 0929 63.80-22. 8!m n 1 3.71< 
1932 Mar 18 2045 63.80-22.8<& n 00 3.71< 
1932 Mar 18 2157 63.80-22.80111 n 1 3.71< 

An earthquake swarm was felt on the Reykjanes Peninsula. The earthquakes 
induced some cracks in the Reykjanes lighthouse. 

[Tryggvason, 1978] 

1932 llpr 17 1334 63. 80-22. 8!m n 1 4.21< 

A series of earthquakes was felt on Reykjanes. The effects were most notable in 
Grindavik, but were also felt in Reykjavik (MMI ill). 

[T ryggvason, 1978] 
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1932 Nov 2 0842 63.80-22.90m n 
1932 Nov 2 1233 63.80-22.9Cm n 
1932 Nov 2 1431 63.80-22.9Cm n 

1 4.61< 
1 5.1K 
1 4.61< 

An earthquake swann was felt in settlements on the Reykjanes Peninsula. The 
equipment in the Reykjanes lighthouse sustained significant damage (MMI 
V[J). The swarm was also felt in Reykjavik (MMI [V) 

[Thorkelsson., 1935; Tryggvason, 1978] 

1933 JUn 10 1207 63.90-22.20m n 5.69 2 13 
1933 .JI.m 10 1415 63. 90-22. 20m n 
1933 Jim 10 1513 63. 90-22.2C. n 
1933 JUn 101630 63.90-22.2C.n 4.81- 1 
1933 Jun 10 2038 63.90-22.2c. n 

64 5.61< 
0 4.21< 
3 4.21< 

15 4.61< 
3 4.21< 

A series of earthquakes was felt in Southwest Iceland. The biggest earthquake 
was felt as far north as isafj6rdur and as far towards east as Landeyjar, Hvol
hreppur and Land. The greatest impact was on a fiU'In near Krisuvik. The 
maximum felt effects in Reykjavik were MM.] V. 

[Tryggvason, 1978] 

1933 Oct 5 0550 68.50-19.50A n 5.05 0 2 
1933 Oct 5 0622 68.50-19.SCU. n 5.13 1 3 

12 i 4.91\ 
15 i 5.0K 

No macroseismic infonnation. The location is about 250 km north ofGrimsey. 

1934 Jim 02 1342 65.95-18.SC. n 6.17 2 26 •6.2 118 6.11< 

A destructive earthquake occurred in North Iceland, known as the Dalvlk. 
Earthquake, named after a small fishing village. Dalvik. in EyjafjOrdur. The 
effects of the earthquake were greatest in Dalvik, Svarfadardalur and Hrisey. 
This is indicated in Figure 6.10, where MCS intensity contours are also shown. 
The following description is based to a large extent on unpublished material 
compiled by Thr.iinsson [ 1994]. 

In Dalvlk. and the surrounding countryside, 12 dwellings were destroyed, 
and 43 sustained moderate to heavy damage. No building collapsed. Out of 17 
traditional houses, 6 were destroyed, and only 2 suffered minor damage. Out of 
32 (unreinforced) concrete houses, 6 were destroyed, 16 were severely dam
aged, and only 5 had minor damage. There were only two buildings of rein
forced concrete. They resisted the earthquake without any visible damage. Out 
of 27 timber houses, only 4 were significantly damaged, and 13 were not dam
aged at all. In addition, there were significant damages to the freezing plant, 
butchery and meeting house. A majority of chimneys broke, in most cases 
above roof level. 

In Hrisey, an island in Eyjafj6rdur, 48 buildings were damaged; thereof five 
houses of concrete were destroyed. The church suffered severe damages. 
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Fig11re 6./0a - lsoseismals of the Dalvfk Earthquake on 2 June 1934 (based on the work 
ofTh6rarinsson [1937]). 
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Figure 6.10b - The Dalvik Earthquake. (a) Earthquake induced damages of an un
reinforced concrete building. (b) Damage of a road near Dalvik [Bjamason, 1978]. 
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In Svarfadardalur, 14 farmhouses collapsed. There were also some damages 
to the road system, including two small bridges. 

There are no traces of surface faulting on the land. The reason is probably 
that the epicentre is located in the sea between Dalvlk and Hrisey. The earth
quake was followed by many aftershocks. 

[Th6rarinsson, 1937; Tryggvason, 1978; BjOmsson and Einarsson, 1981; 
Thniinsson, 1994 J 

1934 """ 2 1455 65.95-lB.SO. n 1 4.61< 

1934 """ 2 1836 65.95-18.50. n 1 4.61< 
1934 ..100 3 2034 65.95-18.50al n 4.89 4 2 12 4.41< 

1934 """ 4 1455 65.95-18.50al n 00 4.61< 
1934 .Jun. 4 2110 65.95-18.50al n 00 4.61< 

1934 """ 5 1200 65. 95-18. 50al n 00 5.11< 
1934 .100 9 1410 65.95-18.SO. n 00 4.61< 
1934 .7\m 16 0840 65.95-lB.SOm. n 00 4.61< 
1934 JUn 20 1740 65.95-lB.SO. n 00 5.11< 
1934 Ju1 5 0745 65.95-18.SO. n 00 5.61< 

The Dalvik Earthquake aftershocks. 

1935 Oct 14 1030 64.0Q-2l.SO. n 16 4.61< 

An earthquake was felt over a big area of South and West Iceland. It was felt as 
far east as Vik in MY«Jalur and was also felt in Flj6tshlib, Hvolhreppur. Land, 
Hrunamannahreppur and Thingvellir. To the North, it was felt in isafjOrdur and 
to the West in Reykjanes. There was some 'structural' damage to a cowsbed on 
one farm in Hjallahverfi in Olfus. The effects were, however, most notable in 
Hveradalir (MMI VI+). The damage to house articles was significant There 
was some structural damage, and one chimney fell down. There was rockfall on 
the nearby mountain. Assessed intensities are displayed in Figure 6.11. The 
macroseismic r:picentre was on HeUisheidi. Aftershocks accompanied this 
earthquake. 

[Tryggvason, 1978] 

1935 Oct 14 1030 64.00-21. SO. n 16 4.61< 

An earthquake was felt over large part of Southwest Iceland as far east as Vik 
and as far north as Borgarfjardur. The earthquake was most intense in Hvera
dalir (MMI V). There was an aftershock from the above-mentioned earthquake. 

[Tryggvason, 1978] 

1936 Ju1 14 1837 64.40-20. 70.. n 

An earthquake was felt at Laugarvatn and in Reykjavik. 
[fryggvason. 1978] 

1 4.51{ 
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Figure 6. 11 - Assessed intensities of the earthquake on 9 October 1935 (based on mac
roseismic information reported by Tryggvason [ 1978]). The dots are places where the 
earthquake was experienced with intensity according to the colour code: blue = VJ, yel
low = V, green= JV and white= HI. 
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1936 Sep 21 1810 63.80-22.8(b n 15 4.61< 

A series of earthquakes was felt on the Reykjanes Peninsula. Some damage was 
reported (MMI VI?). It was felt as far east as Eyrarbakki and as far north as 
BorgarfjOrdur as well as in Reykjavik (MMI ill). 

[Tryggvason, 1978] 

1936 Oct 22 2349 66.80-17.40.. n 5.32 3 19 
1936 Oct 23 0000 66.80-17.4CD n 5.40 3 15 
1936 Oct 23 0250 66.80-17.40.. n 

45 5.31< 
36 5.41< 

4 4.51< 

Earthquakes were felt in North Iceland from Bl6ndu6s in the West to Bak~ 
kafjOrdur and VopnafjOrdur in the East. The effects were most notable m 
Hilsavik (MMI V), where house articles moved and toppled. 

[Tryggvason, 1978] 

1938 Feb 10 0703 64.60-23.00m n 5.20 1 3 
1938 ~ 10 0829 64.60-23.001111. n 

70 5.21< 
2 4.81< 

Earthquakes were felt in the north~ern part of Faxaf16i as well as in Reykja
vik. 

[Tryggvason, 1978] 

1938 JU1 8 2251 66.50-17.00m n 
1938 Jul 9 0921 66.50-17.0011. n 

Earthquakes were felt in RaufarhOfn, HUsavik and Grimsey. 
[Tryggvason, 1978] 

1940 Jan 12 0940 66.D0-17.50m. n 

1 4.21< 
1 4.21< 

00 4.61< 

Earthquakes were felt in the eastern part of North Iceland, from eastern Skaga
fjOrdur in the West to RaufarhOfn in the East. The earthquake's impact was 
greatest in HU.savik (MMI IV+), where house articles moved and fell from 
shelves. The wave motion appeared to be from the Southeast. 

[Morgunbladid, January 13, 1940; Tryggvason, 1978b] 

1940 .:JUn 4 0150 63.80-22.8(b n 

Many earthquakes were felt on the Reykjanes Peninsula. 
[Tryggvason, 1978b] 

1942 l!pr 25 2002 66.30-19.50m n 

1 5.1K 

00 4.51< 

An earthquake was felt in North Iceland from BIOndu6s in the West to HUsavik 
in the East. The earthquake was strongest at SiglufjOrdur (MMI V?). There was 
some panic but no damage. 

[Tryggvason, 1978b] 
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1942 J\m 17 2214 64.00-2<l.70m. n 00 4.21< 

An earthquake was felt in St6r6lfshvoll and a few other fanns on the South 
Iceland Lowland as well as in Reykjavik. 

(Tryggvason, 1978b] 

1942 Nov 19 1755 63.50-23.00. n 

A weak earthquake was felt at Reykjanes (MMI III). 
[Tryggvason, 1978b] 

1944 Feb 4 1833 66.10-17.SOm n 
1944 E>ab 6 1706 66.10-17.SOm n 
1944 Feb 10 0320 66.10-17 .sam n 

00 4.81( 

2 4.61< 
1 4.61< 

00 4.11< 

Earthquakes were felt in HUsavik. Some damage occurred in the first earth· 
quake (MMI VI). They were also felt in Akureyri. 

[Tryggvason, 1978b] 

1944 Feb 19 1135 63.40-23.80r n 5.41 3 6 
1944 Feb 20 1932 63.40-23.80r n 5.07 1 3 
1944 Feb 21 1526 63.40-23.80r n 5.18 0 4 
1944 Feb 21 1734 63.40-23.80r n 4.97 0 2 

An earthquake swann was felt at Reykjanes. 

1944 Al:g 22 2140 66.10-17.50m. n 

29 5.41< 
16 5.51< 
15 5.21< 
14 5.01< 

1 4.61< 

An earthquake was felt in HUsavik. No other location mentioned this earth
quake. 

(Tryggvason, 1978b] 

1947 Mtt 29 0750 64.00-19.7Ckn n 4.76 0 2 12 5.01< 

An earthquake, related to the volcanic eruption of Mt. Hekla, was felt over most 
of South Iceland. 

1947 May 19 0657 64.00-21.20111 n 
1947 May 19 1143 64.00-21.20111 n 

1 3.71< 
2 4.21< 

Earthquakes were felt in Hveragerdi, Selfoss and Eyrarbakki as well as the 
neighbouring areas. The strongest earthquake was felt in Hveragerdi (MMI 
VII). It caused significant damage to buildings and geothermal heating systems. 
In Gufudalur, a new concrete building was severely damaged. Windows in 
greenhouses were broken, and house articles fell on the floor and were dam
aged. However, no injuries were reported. 

[Tryggvason, 1978b] 
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1947 May 25 0401 63.90-22.10.. n 2 4.21< 

An earthquake was felt in Reykjavik (MMI ill), Krisuvik, Land (?) and Hel
gafellssveit on the Sna:fellsnes Peninsula. 

[Tryggvawn. l978b] 

1947 Jun. 28 1724 66.30-19.00m n 
1947 JUn 28 2222 66.30-19.00m n 

Earthquakes were felt in Siglufjl:'lrdur. 
[Tryggvason, l978b] 

1947 l'Rlq l2 1559 64.00-19. 70m n 

4 4.21< 
23 4.51< 

l3 4.11< 

An earthquake was felt in Land, Rangtirvellir and Flj6tshlid as well as Hruna
mannahreppur. 

[Tryggvawn. l978b] 

1948 Jun 24 0206 63.90-22.10m. n 
1948 Jun 24 0212 63.90-22.1Cb. n 4.9 

l5 4.91< 
1 5.11< 

Earthquakes were felt in Southwest Iceland. The area of perceptibility was from 
Gni:Jpverjahreppur in the East to Helgafellssveit in Snrefellsnes. The effects 
were strongest in Krisuvik (MMI VI), wbere one chimney fell down. 

[Tryggvason. 1978b] 

1948 JW. 3 1545 64.0Q-20.50m n 4.52 1 2 14 4.71t 

An earthquake was felt in South Iceland. The area of perceptibility was from 
fljOtshlid to Reykjavfk. The effects were strongest in Holt and Land (MMI 
VI+). Farm buildings were damaged, and tombstones fell. Newly cast concrete 
walls on a building under construction in Skeid collapsed. 

[Morgunbladid, July 23, 1948; Tryggvason. l978b] 

1948 l'Rlq 30 0139 66.50-18.00m n 4.75 1 3 23 4.Q< 

There were no reports of an earthquake being felt. The above-reported location 
is near to Grimsey. 

[Tryggvason. 1978b] 

1950 Jul. 19 0536 63.80-20.80mn 4.9 1 l5 4.91< 

An earthquake was felt over most of the South Iceland Lowland. The effects 
were strongest in Eyrarbakki (MMI IV) and on farms in south-western F16i. 
The area of perceptibility was from MYrdalur to OJfus. 

[Tryggvason, 1979] 
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1952 Mar 12 1213 63.90-22.10m n 4.71 2 3 35 4.7K 

An earthquake was felt over a considerable part of Southwest Iceland. The ef
fects were strongest in Krisuvfk. (~ VI). There was no damage. The area of 
perceptibility was from ThorlakshOfn and Hveragerdi to Helgafellssveit on the 
Sna:::fellsnes Peninsula. 

[Tryggvason, 1979] 

1952 Hoy 16 1432 63.90-22.00m n 4.84 2 2 13 4.81< 

An earthquake was felt over a considerable area in Southwest Iceland. The area 
of perceptibility appears to have been smaller than the area of the above
mentioned earthquake. The effects were strongest in Krisuvlk (MMI VI+), 
where house articles moved, dishes broke, cracks were observed in concrete 
walls. and piping systems in greenhouses were damaged. A number of after
shocks followed the earthquake. 

[Tryggvason, 1979] 

1955 Jan 15 1646 63.90-22.25m n 1 4.61< 

In the period of 14-16 January 1955, an earthquake swann passed over the 
Reykjanes Peninsula. The effects were strongest in is61fsskali (MMl V+) about 
4 km east of Grindavik. There was no damage to buildings, but house articles 
moved and even toppled. The area of perceptibility stretched from Fl6i to Bor
garfjOrdur. 

[T ryggvason, 1979] 

1955 F8b 27 0737 66.20-16.30m n 
1955 Feb 27 0747 66.12-16.25 n 
1955 Feb 27 0828 66.20-16.30m n 

4.4 
4.61< 

s 4.Qt 
4.61< 

A sequence of earthquakes, or an earthquake swarm, was felt in Northeast Ice
land. The effects were strongest on fanns in Oxarfjordur (MMI VI). Cracks 
were observed in ( unreinforced) concrete walls. House articles moved and to~ 
pled. The area of perceptibility was from VopnafjOrdur to 6tafsfj0rdur. How
ever, they were not felt near M)'vatn. 

[T ryggvason, 1979] 

1955 Feb 28 0400 66.20-16.30m n 4.61< 

This is an earthquake in the above-mentioned sequence. 

1955 Mar 13 0213 64.20-20. 70m n 4.61< 

An earthquake was felt in South lee land. The strongest effects reported were in 
Laugardalur (MMI IV). People woke up. There was some panic but no damage 
to buildings. The earthquake was perceptible from Rang<irvellir to Mosfells-
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sveit. At Reykalundur in Mosfellssveit the effects were assessed to MMI IV. 
[Tryggvason, 1979] 

1955 llpr 1 1726 64.10-21.20aa n 
1955 ~ 1 1841 64.10-21.20m n 4.91 1 3 *5.1 

4.61< 
40 5.2K 

An earthquake swarm in the Hengill area was felt throughout Southwest Ice
land. The biggest earthquake on the I April had the highest observed intensities 
in Hveragerdi (MMJ VII) and Hjalli in Olfus. Damage occurred in Hveragerdi. 
Figure 6.12 shows an intensity map of the earthquake ISh 4lm. 

[Tryggvason, 1956, 1979] 

1955 May 19 0311 66.50-17.5tm n 4.36 1 *5.2 5.01< 

An earthquake was felt in Northeast Iceland. It was perceptible from 
VopnafjOrdurto Flj6t in SkagafjOrdur. 

[Tryggvason, 1956. 1979] 

1956 JUn 1 1046 63.96-21.88 n 4.05 1 s 4.7s 

An earthquake swarm was felt in the settlements on the Reykjanes Peninsula. 
The strongest effects were reported in Krisuvik:. 

[Tryggvason, 1979] 

1956 JUn 10 1405 64.40-17.70 n 4.24 1 2 4.7r 

There were no reports of an earthquake being felt. The above-reported location 
is in the western part of the VatnajOkull Glacier. 

1956 Oct 29 1348 66.46-19.02 
1956 Oct 29 1621 66.46-17.73 
1956 Oct 29 1632 66.59-17.09 
1956 Oct 30 0011 66.48-17.73 

n 
n 4.63 1 
n 
n 4.82 2 4 

e: 4.58 
8 4.6s 
e: 4.38 
e: 4. 98 

An earthquake sequence was felt widely in North lceland, especially in the 
eastern part. The earthquakes were perceptible from VopnafjOrdur to Ska
gafjOrdur. The strongest effects were reported in Grimsey (MMI rY). 

[Tryggvason, 1979] 

1957 Dec 9 0802 64.72-18.05 n e: 4. 51!1 

No macroseismic data were found. The above-reported instrumental epicentre 
is in the area of the TungnafellsjOkull Glacier. 

1958 FEb 16 2302 67.61-18.84 n 4.60 1 3 8 4.5s 

There are no felt reports. The above location is 120 km north of Grimsey. 
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Figure 6.12 - lsoseismals of the earthquake on 1 April 1955 (based on macroseismic 
information reported by Tryggvason [1979]). The dots are places where the earthquake 
was experienced with intensity according to the colour code: blue = VI, yellow = V, 
green= IV and white= III. 
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1958 toby 19 1725 63.79-19.22 n s 4.08 

No macroseismic information is available. The location is in the area of the 
MYrdalsjOkull Glacier. 

1958 Sop 27 1041 66.07-18.08 n 3.94 1 8 4.68 

An earthquake was felt in the settlements around Skj8.lfandafl6i and EyjafjOr
dur. The area of perceptibility was from TjOmes in the East to Flj6t in Ska
gafjOrdur in the West. The earthquake was not felt in Oxarfjordur. The effects 
reported in HU:savik were strong (MMI lV+). 

[Tryggvason. 1979] 

1958 Dec 6 0943 66.42-18.75 n 
1958 Dec 6 1112 66.42-18.27 n 
1958 Dec 6 1533 66.4Q-18.12 n 

s 3.9s 
s 4.7s 
s 4.6s 

An earthquake swann was felt in the middle part of North Iceland. The earth
quakes were perceptible from TjOmes to Hofs6s in SkagafjOrdur. 

[Tryggvason. 1979] 

1959 Feb 2 1554 64.56-17.24 n 8 4.0s 

No macroseismic information is available. The above epicentral location is in 
the western part of the VatnajOkull Glacier. 

1959 Jtm 28 0423 63.97-19.32 n 4.38 2 5 8 4.78 

People (tourists?) staying in Landmannalaugar felt an earthquake very strongly. 
It was barely noticeable in the countryside east of Landmannalaugar and not at 
all to the West. 

[Tryggvason, 1979] 

1959 Dec 8 0808 66.95-18.78 n 4.54 1 a 4.8s 

An earthquake was felt in Grimsey, TjOrnes and Hllsavlk. The reported effects 
were strong in Grimsey. 

1960 Feb 21 0423 64.59-17.09 n a 4.3s 

No macroseismic data are available. The location is in the western part of the 
VatnajOkull Glacier. 

1961 May 14 1508 67.70-18.40 n 4.311 5 
1961 May 14 1538 67.65-18.56 n 4.66 1 6 

u 
u 4.8u 

No macroseismic data are available. The epicentres of these earthquakes are 
located roughly 130 km north ofthe island Grirnsey. 
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1961 cct 26 1155 65.1D-16.70 n b 

There is no report of felt effects from this earthquake. which is located in the 
area of the volcano Askja. 

1962 Jun 12 0126 64.80-16.80 n 3.7 1 
1962 Jun 12 0946 64.90-17.10 n 4.06 0 3 

b 4.2s 
b 4.4s 

These earthquakes are located near the northern edge of the VatnajOkull Gla
cier, west ofKverkfjOJI. No macroseismic data are available. 

1962 Dec 15 0347 67.40-13.90 n b 

There is no report of felt effects from this earthquake located about 140 km NE 
of RaufarMfn. 

1963 MOr 28 0016 66.37-19.69 n 6.85 1 14 *6.7 63 i 6.8u 

The so-called Skagafjllrdur Earthquake had its epicentre offshore from Ska
gafjOrdur. The earthquake was felt over most of the island. The effects were 
most noticeable in SkagafjOrdur, EyjafjOrdur and HUnafl6i, where some com
munities suffered blackout, which increased the widespread panic. The church 
bells in SiglufjOrdur started ringing. The effects at the hospital in Saud8.rkr6kur 
were notable. Patients were frightened, and some had nervous breakdowns. 
Sterilisation equipment moved but did not topple. Some damage on the hospital 
building was visible, minor cracks in concrete walls and movement in expan
sion joints. Cracks in concrete and masonry walls were also reported from other 
places as well as broken windows in few cases. No significant damage to 
dwellings was, however, reported. Some damage to house articles was men
tioned in a number of occasions. Three people were seriously injured, two of 
them 'broke' their legs when they panicked and fell downstairs in an attempt to 
get out and one person was cut by a glass from a broken window. 

Some people observed a bright light.. like white and red lightening, in the 
'southern' sky just before the 'main' shock. Reports on this phenomenon are 
from SkagafjOrdur and from pilots of military aeroplanes (at cruising altitude) 
near HomafjOrdur. 

The earthquake was accompanied by foreshocks and many aftershocks (see 
in the following). Figure 6.13 shows the intensity map for this earthquake. 

[Morgrmbladid. March 2S. 29. 30, 1963; Timinn. March 29. 1963; Thj6dvilj
inn, March 28, 30, 1963; Visir, March 28, 29, 1963; Althfriubladid, March 
29. 30, 1963; Halld6rsson, 1964] 

1963 Mar 28 0026 66.30-20.20 n 4.0 
1963 MOr 28 0059 66.40-19.60 n 
1963 MOr 28 0128 66.60-20.00 n 

1 4.6 
4.5 

u S.Ou 
u 4.7u 
u 4.6u 
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Fig11re 6.13- Isoseismals of the SkagafjOrdur Earthquake on 28 March 1963 (based on 
data reported by Halld6rsson [1984]). The dots are places where the earthquake was 
experienced with intensity according to the colour code: red = VII, blue = VI, yellow = 
V, green = IV, white= III and no colour= II. 
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1963 l'lpr 27 0342 66.70-19.20 n 4.34 1 4 4.6 u 4.6u 

Some of these offshore earthquakes are undoubtedly aftershocks of the Skaga
fjOrdur Earthquake. 

[Morgunbladid, April28, 1963] 

1963 Jun 281515 67.20-18.70 n 4.3 
1963 Jtm 28 1601 67.50-18.70 n 3.97 1 2 4.4 

u 
u 4.2u 

There are no felt reports on these earthquakes located approximately 80 to 120 
km north ofGrimsey. 

1963 Sep 3 0913 62.80-25.20 n 4.28 1 6 4.9 u 4.3u 

Felt effects are not reported from this earthquake located on the Reykjanes 
Ridge. 

1963 Oct 15 0959 67.20-18.40 n 5.71 2 12 5.2 u 5.6u 

Three mild earthquakes felt in Grimsey. There are also reports of felt effects 
from SiglufjOrdur. The above earthquake is located 80 km north of Grimsey. 

[Morgunbladid, October 16, 1963; Visir, October 15, 1963] 

1964 FEb 26 2259 64.70-17.30 n 3.8 1 4.5 8 i 

This earthquake is located near B8rdarbunga in the VatnajOkull Glacier. No 
macroseismic information is available. 

1964 oJW. 11 1744 66.24-19.86 17 4.54 1 15 4.9 95. 

There were no reports of an earthquake being felt. The instrumental data places 
the epicentre offshore, outside Sk.agafjOrdur. 

1964 10Jq 20 0356 63.89-20.48 21 4.87 1 15 4.0 84 e 

An earthquake in the South Iceland Lowland was felt from NU.pstadur in the 
East to Helgafellssveit on the Smefellsnes Peninsula in the West. The effects 
were most significant at Hella in Rangarvellir, where people woke up, house 
articles fell and tombstones toppled. There was minor damage to buildings, like 
cracks in (unreinforced) concrete walls. The central heating system in two 
houses failed. The fill-material in the abutments on the east side of the bridge 
over Ytri-Rang8. at Hella subsided by almost 15 em. 

1965 May 29 2256 63.15-24.60 n 4.16 0 2 4.4 21 i 
1965 oJW. 11 0952 62.36-25.65 15 4.6 31 e 

No macroseismic information is available. The epicentres were offshore, on the 
Reykjanes Ridge. 
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1966 Mar 26 1229 63.09-24.38 32 4.32 0 2 4.6 28 e 
This earthquake is located on the Reykjanes Ridge. No reports on felt effects 
have been found. 

1966 ~ 08 2317 67.80-19.20 n 4.21 0 2 4.3 12 i 
No felt effects from this earthquake located 150 km north ofGrimsey. 

1966 Dec 22 1539 64.63-17.20 n 4.8 7 i 

An earthquake with epicentre in the B8rdarbunda area. There are no reports on 
felt effects. 

1967 M!u: 11 1223 63.7o-19.00 n 4.4 16 i 
1967 ~ 1 1242 63.62-19.05 17 4.5 1 4.8 56 e 
1967 May 16 1611 63.59-18.90 4 4.09 1 6 4.3 24 i 
1967 JUn 7 0258 63.56-19.25 26 4.00 1 2 4.5 36 e 

Earthquakes located in the M,YrdalsjOkull Glacier. No macroseismic informa
tion was foWld. 

1967 JUl 26 2159 66.39-17.20 n 4.2 14 i 

The location is offshore, north ofTj6mes. No felt effects were reported. 

1967 JW. 27 0517 63.97-20.87 1 4.611 1 5.0 96 e 

An earthquake was felt over a large part of the South Iceland Lowland. The 
effects were described as strong in F16i, house articles fell from shelves or top
pled. There was minor damage to buildings, such as cracks in plaster and (on
reinforced) concrete walls; some chimneys broke. There were both for- and af
tershocks. 

[Morgunbladid. July 28. 1967] 

1967 .Jul. 28 1535 64.oo-20.94 1 4.38 0 6 4.7 80 e 
1967 Jul 29 0221 63.90-20.80 n 4.23 1 6 4. 7 46 i 

These earthquakes are aftershocks of the above-described earthquake. 

1967 Sep 30 0234 63.8D-22.70 13 4.56 1 2 4.4 30 i 
1967 ~ 30 0419 63.80-22.70 n 4.56 1 2 4.4 23 r 
1967 Sep 30 0420 63.90-22.28 n 4.5 15 r 
1967 Sep 30 0430 63.97-22.40 n 4.42 0 2 4.3 23 i 

An earthquake swarm on the Reykjanes Peninsula was felt in the settlements 
there. It was perceptible from Stokkseyri to Reykjavik. The effects on Reyk
janes were most significant. People left their dwellings, and house articles 
moved. There was structurnl damage to the lighthouse; the bearing waJI cracked 
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all the way around. The earthquakes had significant effects on the Reykjanes 
geothennal area. 

[Morgunbladid, September 30, 1967] 

1967 Oct 04 2147 63,66-19,15 10 4.53 0 3 4.5 2S e 

A mild earthquake was felt in MYrdalur. 
[Morgunbladid, October 4, 1967] 

1967 Nov 06 0411 01.90-18.70 n 4.2 15 i 
1901 Nov 06 0549 67.90-18.90 n 4.03 4 2 4.4 24 i 

Earthquakes located more than 150 km north of the island Grimsey. No macro
seismic information is available. 

1968 JUl 30 0224 66.42-17.50 1 4.25 0 2 4.3 27 i 

An earthquake located offshore, approximately 30 km north of TjOmes. Felt 
effects were not reported. 

1968 Nov 08 1611 64,39-18.10 n 4. 71 3 4 4,4 37 i 

No macroseismic information is available. This earthquake is located near Mt. 
Kerlingar at the western edge of the VatnajOkull Glacier. 

1968 Nov 09 1920 64.03-21.12 5 4,4 46 e 

An rather strong earthquake was felt in the South Iceland Lowland. The earth· 
quake was perceptible as far east as Vik and as far west as Reykjavik. The ef· 
fects were strongest in Selfoss, where house articles fell from shelves. We have 
not found evidence of damage in other places, neither in Hveragerdi nor in Ey· 
rarbakki. 

[Morgunbladid, November 12, 1%8] 

1968 Dec 5 0944 63.90-21.81 5 5.97 2 30 5.5 239 e 

An earthquake with its epicentre on Reykjanes Peninsula was felt from Kirkju· 
ba=jarklaustur in the East to BUdardalur in West Iceland. The earthquake did not 
cause any significant damage in Reykjavik or HafnartjOrdur. A blackout oc
curred in HafnarfjOrdur, lasting a few minutes after the earthquake. 

[ Morgunbladid, December 6, 1968] 

1969 ~ 1 0410 66.44-17.67 9 4.25 1 6 4.5 48 e 
1969 ~ 3 1652 66.39-17.80 n 4.4 18 i 
Earthquakes located offshore SE of the island Grimsey. No macroseismic in
formation is available. 

1969 May 5 2147 66.90-18.28 1 5.09 2 11 5.2 144 e 
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all the way around. The earthquakes had significant effects on the Reykjanes 
geothermal area. 

[Morgunbladid, September 30, 1967) 

196'7 Oct 04 2147 63.66-19.15 10 4.53 0 3 4.5 28 e 

A mild earthquake was felt in MYrdalur. 
[ Morgunbladid, October 4, 1967) 

1967 Nov 06 0411 67.90-18.70 n 4.2 15 i 
1967 Nov 06 0549 67.90-18.90 n 4.03 4 2 4.4 24 i 

Earthquakes located more than 150 km north of the island Grimsey. No macro
seismic information is available. 

1968 Jul 30 0224 66.42-17.50 1 4.25 0 2 4.3 27 i 

An earthquake located offshore, approximately 30 km north of TjOmes. Felt 
effects were not reported. 

1968 Nov 08 1611 64.39-18.10 n 4. 71 3 4 4.4 37 i 

No macroseismic information is available. This earthquake is located near Mt. 
Kerlingar at the western edge of the VatnajOkull Glacier. 

1968 Nov 09 1920 64.03-21.12 5 4.4 46 e 

An rather strong earthquake was felt in the South Iceland Lowland. The earth
quake was perceptible as far east as Vik and as far west as Reykjavik. The ef
fects were strongest in Selfoss, where house articles fell from shelves. We have 
not found evidence of damage in other places, neither in Hveragerdi nor in Ey
rarbakki. 

[Morgunbladid, November 12, 1%8) 

1968 Dec 5 0944 63.90-21.81 5 5.97 2 30 5.5 239 e 

An earthquake with its epicentre on Reykjanes Peninsula was felt from Kirkju
brejarklaustur in the East to BUdardalur in West Iceland. The earthquake did not 
cause any significant damage in Reykjavik or HafharfjOrdur. A blackout oc
curred in HafnarfjOrdur, lasting a few minutes after the earthquake. 

[ Morgunbladid, December 6, 1968] 

1969 ~ 1 0410 66.44-17.67 9 4.25 1 6 4.5 48 e 
1969 ~ 3 1652 66.39-17.80 n 4.4 18 i 
Earthquakes located offshore SE of the island Grimsey. No macroseismic in
formation is available. 

1969 Mlly 5 2147 66.90-18.28 1 5.09 2 11 5.2 144 e 
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1969 Ksy 5 2339 66.80-18.60 n 4.3 lli 

Earthquake epicentres located about 40 km NW of Grimsey. 

1969 Ksy 6 2356 66.55-18.00 n 3.8 1 4.5 lli 

Earthquake located south of Grimsey. We expect some reports on felt effects 
from the island. However, no macroseismic information is available. 

1969 .1\uq 26 2240 66.54-17.70 3 
1969 .1\uq 26 2247 66.44-17.51 8 4.33 1 
1969 Auq 26 2349 66.51-17.80 n 4.11 
1969 Auq 27 1212 66.50-17.70 n 

7 
1 

4.3 23i 
4.9 57 e 
4.4 19 i 
4.4 23i 

An earthquake swarm located SE of Grimsey. No macroseismic information is 
available. 

1970 ~ 08 1117 64.77-17.50 n 4.0 19 i 

There is no report of this earthquake having been felt. It is located near the 
88rdarbunga area in VatnajOkull Glacier. 

1970 JUl. 19 0501 62.81-24.60 n 4.0 9 i 

An earthquake on the Reykjanes Ridge. 
1970""" 06 0715 63.84-23.20 8 4.53 2 5 4.2 29 i 
1970 New 06 1125 63.70-23.30 n 4.49 2 4 4.3 28 i 

An earthquake sequence located offshore west of Reykjanes on the Reykjanes 
Ridge. The strongest earthquakes were felt from Fl6i in the East to Helgafells
sveit on the Smcfellsnes Peninsula in the North. 

[Morgunbladid, November 7, 1970] 

1971 Ksy 13 2008 63.90-23.20 n 4.16 1 4.4 12i 

An earthquake located offshore west of the Reykjanes Peninsula. No macro
seismic information is available. 

1971 Auq 29 1056 67.69-18.92 22 4.79 1 11 5.0 100 e 

There are no reports of felt effects from this earthquake located about 140 km 
north ofGrimsey. 

1971 New 10 1528 63.90-22.00 n 4.1 15r 
An eanhquake sequence starteded on the Reykjanes Peninsula The strongest 
earthquakes were felt from Fl6i in the East to Helgafellssveit on the 
Snrefellsnes Peninsula. There was no damage in Reykjavik. 

[Morgunbladid. November II. 1971] 
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1971 Nov 19 0120 63.80-22.40 6 4.3 15 i 
1971 NoV 19 0257 63.75-22.90 5 4.62 2 7 4.8 €1 a 
1971 NoV 19 0557 63.84-22.65 12 4.43 0 3 4.6 29 e 

Ccmtinuing eanhquake activity on tbe Reykjanes Peninsula and Reykjanes 
Ridge was reported. The strongest earthquakes were felt in Selfoss., Reykjavik 
and Akranes. The effects were most notable in the villages on the western part 
of the Reykjanes Peninsula. No damage was reported. 

[ Morgunbladid, November 20, 1971] 

1971 NeW 28 1301 62. 90-25.40 n 
1971 Nov 28 1304 62.!l0-25.00 n 

4.7 
4.8 

22i 
lSi 

There was still earthquake activity on the Reykjanes Ridge but no felt report. 

1972 Jan 01 1301 63.90-22.17 3 4.66 
1972 Jan 01 1441 63.90-22.30 n 

Earthquakes located on the Reykjanes Peninsula. 

1973 llpr 01 0851 67.69-19.03 10 4.54 

1 4.3 
4.3 

1 4.5 

The earthquake location is about 140 km north ofGrimsey. 

19731\pr 23 0257 64.57-17.70 5 4.2 

3Sr 
21 r 

3Se 

28 i 

The earthquake location is at B8rdarbunga in the VatnajOkull Glacier. 

1973 Sop 15 0145 63.82-22.31 1 5.31 2 34 5.3 200e 
1973 Sop 15 0222 63.73-22.41 8 4.8 7 4.9 90e 
1973 Sop 16 2126 63.97-22.35 6 5.23 2 38 5.2 192 e 
1973 Sop 16 2233 63. 90-22.10 n 4.17 1 4 4.7 42i 
1973 Sop 17 0114 63.95-22.30 n 3.8 llr 

An earthquake swann occurred on the Reykjanes Peninsula. The strongest 
earthquakes were perceptible over a large area from HvolsvOllur in the East to 
isafjOrdur in the North. The effects were most significant in Grindavik and 
Krisuvik. There was significant damage to greenhouses in Krisuvik. Some peo
ple panicked. House articles and furniture toppled. Rocks fell from nearby 
mountains and blocked the road on the eastern part of the Reykjanes Peninsula. 

[ Morgunbladid, September 16, 1971] 

1973 Oct 28 1001 66.93-19.39 n 3.8 1 4.5 27 i 
1973 Oct 28 1042 67.04-19.40 n 4.1 30i 
1973 Oct 28 1048 67.13-19.20 n 4.3 41i 
1973 Oct 28 1053 67.14-19.40 n 4.3 18 i 
1973 Oct 28 1112 67.12-19.17 6 4.19 2 9 4.7 62e 
1973 Oct 28 1115 67.07-19.40 n 4.3 23i 
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1973 Oct 28 1125 67.03-19.20 n 4.2 20 i 
1973 Oct 28 1131 67.11-19.06 3 4.61 1 20 5.2 107 e 
1973 Oct 28 1147 67.13-19.06 n 4.0 1 4.6 36 i. 
1973 Oct 28 1201 67.37-19.00 n 4.2 28i 
1973 Oct 28 1425 67.18-19.25 n 4.27 1 12 4.5 48 i. 

There were no reports of an earthquake being felt. The epicentres are offshore, 
more the 80 km towards NW from Grimsey. 

1974 Jan 15 1947 64.51-17.79 8 4.4 1 4.6 70 e 

There is no mention of felt effects from this earthquake located near Mt. Hama
rinn in the western VatnajOkull Glacier. 

1974 Mar 30 1841 63.83-23.20 n 4.55 1 4.4 33 i 
1974 Mar 30 1910 63.64-23.60 n 4.39 1 4.3 34 i 
1974 Mar 30 2016 63.48-23.50 n 4.36 1 2 4.4 32 i 

Earthquake swann located on the Reykjanes Ridge. There were no reports of 
felt effects. 

1974 IOiy 11 0917 64.87-20.89 15 4.0 4.6 49 e 
1974 IOiy 17 1427 64.66-21.28 4 4.54 2 9 5.0 144 e 
1974 IOiy 18 2339 64.64-21.28 10 4.26 1 4 4.7 86 e 
1974 Jun 12 1608 64.76-21.00 5 4.33 1 3 4.9 68e 
1974 Jun 12 1755 64. 7~21.05 15 5.43 3 15 5.5 246 e 

A sequence of earthquakes was felt very strongly in the upcountty in Borgar
fjOrdur, where it caused some panic. There was damage on buildings and house 
articles. No injuries reported. The strongest earthquake was perceptible over 
the western part of the island. 

[Morgunbladid, May-June, 1974] 

1974 Jun 25 2223 64.66-17.60 9 4.85 4 18 5.1 212 e 

There are not reported felt effects from this earthquake located near B3rdar
bunga in the VatnajOkull Glacier. 

1974 Oct 11 0912 67.45-20.24 11 4.40 1 4 4.6 81. 

An earthquake located approximately 150 km NW of Grimsey. There is no re
port of this earthquake being felt. 

1974 Dec 08 0026 63.61-23.20 9 
1974 Dec 08 0100 63.70-23.10 n 
1974 Dec 08 0126 63- 65-22- 90 28 

4.2 
4.3 
4.2 

27 i 
12i 
15 i 

Earthquake swann located on the Reykjanes Ridge. Felt effects were not re
ported. 
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1974 Dec 29 0350 64.54-17.61 12 5.96 2 12 5.1 181 e 

An earthquake located in the western part of the VatnajOkull Glacier. There are 
not reported felt e:ffe(;ts. 

1975 Mar 11 2342 66.20-18.57 13 4.16 1 9 4.5 59 e 

This earthquake is located offshore, north of EyjafjOrdur. No macroseismic in
formation is available. 

1975 Jluq 13 1006 66.59-17.98 n 4.15 0 3 4.5 36 i 

An earthquake located near to Grimsey. We expect some felt reports from the 
island but did not fmd any. 

1975 Sop 27 2245 62.03-26.70 n 4.7 27i 

This event is located on Reykjanes Ridge, about 280 km SW of Reykjanes. 

1975 Oct 03 1834 64.50-17.42 6 5.0 5 5.1 185 e 

An earthquake located in the western part of the VatnajOkull Glacier. No mac
roseismic information is available. 

1975 DBc 16 0357 66.50-18.08 10 4.0 1 4.6 36 a 

This event is located near Grimsey. No macroseismic information is available. 

1975 Dec 23 1540 63.87-22.50 5 4.74 
1975 DBc 23 1606 63.91-22.09 n 4.60 

1 4.5 
1 4.5 

33r 
34i 

Earthquakes on the Reykjanes Peninsula were felt in Selvogur, Hafuarfj6rdur, 
Reykjavik and even in Borgartj6rdur. They were barely felt in Grindavik and 
Hvemgerdi. The macroseismic epicentres were in BrennisteinsfjOII north of 
Selvogur. 

[Morgunbladid, December 24, 1974] 

1975 Dec 24 0933 66.03-16.90 7 4.39 1 4.7 73 e 
1975 Dec 24 1741 66.02-17.12 34 4.5 1 4.8 29 i 
1975 Dec 25 0544 66.07-17.07 10 3.8 1 4.5 18 i 
1975 Dec 25 2204 66.26-16.41 5 4.89 4 15 5.0 169 e 
1975 Dec 26 0050 65.99-16.92 1 4.5 1 4.8 65e 
1975 Dec 26 1656 66.13-16.86 10 4.3 1 4.7 26 i 
1975 Dec 26 2031 66.12-17.30 n 4.4 22i 
1975 Dec 29 1045 66.05-16.91 2 5.11 2 6 4.7 75 a 
1975 Dec 30 1505 66.01-16.90 10 3.8 1 4.5 26 i 
1976 Jan 01 0032 66.1()-16. 76 2 4.48 1 4.8 sea 
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1976 Jan 04 0429 66.09-16.70 6 4.81 113 5.2 119 e 

Earthquakes were felt strongly in Kelduhverfi and OxarfjOrdur. The earthquake 
activity in Kelduhverfi and at the central volcano Krafla started a few months 
earlier, i.e., in September. It resulted in surface fractures, stretching over more 
than 40 km, and vertical movements of the ground, damaging roads in Oxar
fjOrdur. Furthermore, there was earthquake-induced damage to houses in Oxar
fj5rdur. Some people panicked. A few of the earthquakes were strongly felt in 
HUsavik. 

A volcanic eruption started in LeirlmUkur on 20 December. The accompan
ing earthquakes induced large cracks in the 'masonry' walls of one bouse in 
Reykjahlid. The earthquake activity in the area continued in the days following 
and culminated in the SQ-{;alled K6pasker Earthquake. 

[Morgunbladid, December 23 and December 28, 1975; Skjalftabref, No. 6, 
1976; Einarsson, 1991] 

1976 Jan 06 0850 65.75-16.79 28 4.35 1 6 4.9 104. 
1976 Jan 06 2301 66.09-16.73 26 4.5 1 4.7 SOe 
1976 Jan 09 0346 66.06-16.72 1 4.72 3 3 4.8 84e 
1976 Jan 09 0645 65.95-16.74 8 4.6 1 4.7 65e 
1976 Jan 13 0434 66.09-16.92 1 5.0 7 5.0 97e 

Earthquakes were felt strongly in Kelduhvefi and at the Krafla Power Plant, 
under construction at that time. Permanent crustal movements, resulting in set
tlements of the land in Kelduhverfi accompanied the earthquakes. 

[Einarsson, 1991; Morgunbladid, January 7, 1976; Skja/ftabref, No.7, 1976] 

1976 Jan 13 1329 66.28-16.57 4 6.33 2 16 5.9 353 e 

A destructive earthquake induced severe damage in the village ofKOpasker and 
the neighbouring areas. The meizoseismal region is indicated in Figure 6.14. 
There was significant ground deformation and settlement. A small lake near the 
village dried up. A majority of the buildings suffered some structural damage, 
the most severe being in the area of active faults. There was extensive damage 
to inventory and an outage of electricity due to broken service conductors. The 
water supply to the viHuge was interrupted. A concrete quay in the harbour 
cracked and settled. There was general panic. Children and women were evacu
ated. The earthquake was felt over most of the island. In the following days. the 
earthquake activity in the area persisted. 

[Morgunbladid, January 14 and 15, 1975; Skja/ftabref, No.7, 1976; Einars
son, 1971; Vid1agallygging, 1976] 

1976 Jan 13 1626 66.09-16.67 9 4.5 
1976 Jan 14 0905 65.73-16.71 10 3.8 
1976 Jan 15 0016 66.14-16.72 10 3.8 

1 4.7 
1 4.5 
1 4.5 

so. 
31 i 
21i 
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Figure 6. U - Meizoseismal region (marked by a red curve) of the K6pasker Earthquake on 13 January 1976 
(based on Thrainsson [1992]). 00 ..., 
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1976 Jan 17 1151 65.68-17.00 15 3.9 1 4.5 SOe 

People were evacuated from the Krafla Power Plant during the night due to in
creasing earthquake activity in the area This activity continued the next several 
days. 

[Morgunbl<><M, Janwuy 17, 1976] 

1976 Jan 18 0823 65.69-16.95 10 4.48 1 4 4.7 62e 
1976 Jan 19 0922 65.69-16.95 17 4.90 2 12 4.9 107 e 
19'76 Jan 20 0645 65. '70-16. 79 9 4.0 1 4.6 37e 
1976 Jan 21 1432 65.74-16.77 10 4.7 5 4.7 71e 
1976 JOn 22 2056 65.78-16.71 n 3.9 1 4.5 26 i. 
1976 Jan 31 2240 65.64-16.90 10 4.72 112 4.7 72 e 

The continulng earthquake activity in 6xartjordur and in the Krafla area ap
peared to decrease towards the end of Janu.ary. 

[Morgunbladid, February I, 1976] 

1976- 02 1316 66.10-16.74 1 4.81 2 16 4.8 115 e 

An earthquake was felt strongly in Oxarfjordur and the neighbouring areas. 
[Morgunbladid, February 3, 1976] 

1976 Mor 06 2027 66.57-17.89 1 4.71 0 3 4.6 90 e 

This event is located close to Grimsey. Felt in Grimsey, SiglufjOrdur and in the 
coastal area in North Iceland. 

[Skjalftabref, No.9, 1976] 

1976 Jul. 27 0401 64.69-17.38 1 5.00 2 12 5.1 228 e 

This event is located near to Bftrdarbunga in the VatnajOkull Glacier. There 
were no reports of an earthquake being felt. 

1971 JOn 20 0257 65.7Q-16.80 5 
1977 Jan 20 0434 65.74-16.83 10 

4.2 
4.2 

18 r 
27 i. 

The workers at the Krafla Power Plant were evacuated. 
[Morgunbladid, Janwuy 20, 1977; Skjalftabref, No. 19, 1977] 

1977 Mor 24 0925 63.65-19.10 5 4.7 25 r 

This earthquake was felt in settlements in MYrdalur, especially near the Katla 
Volcano. 

[Morgunbladid, March 25, 1977] 

1977 IOiy 16 1648 63.91-22.31 8 4.81 2 18 4.6 67 e 
1977 IOiy 16 1658 63.96-22.00 10 4.9 1 4.0 21 i 
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A rather strong earthquake swarm occurred on the Reykjanes Peninsula. House 
articles fell from shelves and toppled at the Reykjanes Lighthouse. 

[Morgunbladid, May 17, 1977] 

1977 JUn 02 1455 63.63-19.18 1 5.10 2 29 4.9 172 e 

This was felt in settlements in MYnJalur, especially near the Katla Volcano. 
[Morgunb/adid, June 3, 1977] 

1977 JW. 01 1831 64.61-17.80 5 3.97 
1977 JUl 14 0715 64.46-17.57 29 4.5 

1 3.8 
1 4.8 

25i 
72 e 

Earthquakes located near to GrimsvOtn in the VatnajOkull Glacier. No felt 
effects reported. 

[Skja/ftabrej, No. 24, 1977] 

1977 Dec 28 2032 64.63-17.38 1 5.05 3 18 5.2 190 e 
An earthquake located in the western part of the VatnajOkull Glacier near to 
Bardarbunga. No macroseismic information is available. 

[ Skja/ftabrej, No. 28, 1977] 

1978 Jan 09 0915 65.91-16.99 1 4.18 1 4.3 31 e 
1978 Jan 09 1354 65.95-16.98 10 4.39 2 2 4.4 34i 
1978 Jan 09 1903 65.97-16.89 6 4.66 2 4 4.6 59 i 
1978 Jan 09 2002 65.98-17.00 13 3.83 1 4.2 30i 
1978 Jan 10 0156 65.98-17.00 10 4.27 1 4.2 27i 
1978 Jan 10 1039 66.01-16.80 10 3.63 1 4.1 17 i. 
1978 Jan 10 1245 65.94-16.64 15 3.83 1 4.5 49 e 
1978 Jan 10 1742 65.98-17.00 10 4.65 2 7 4.8 61e 
1978 Jan 10 1925 66.03-16.80 10 3.56 1 4.3 22i 
1978 Jan 10 2045 65.89-16.88 7 4.6 1 4.7 54e 
1978 Jan 11 1058 65.95-16.91 9 4.40 1 3 4.8 79 e 
1978 Jan 13 0031 66.01-16.94 3 4.00 3 3 4.7 34a 

An earthquake swarm occurred in Oxarfjordur. Roads were damaged. 
[Morgunbladid, January 10, 1979]. 

1978>o.y 3 2359 64.73-17.4010 3.9 22i 

An event located near B8rdarbunga in the VatnajOkull Glacier. There were no 
reports of an earthquake being felt. 

1978 >o.y 17 0943 62.76-25. 30 10 4.2 24 i 

An earthquake located on the Reykjanes Ridge. There were no reports of this 
earthquake being felt. 
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1978 Jun 21 2329 64.64-17.60 n 4.0 29 i 

An earthquake located at BSrdarbunga. There were no felt reports. 

1978 JUl 12 1759 66.05-16.80 n 4.0 27 r 

An event in an earthquake swann originating in the Krafla area. There were no 
reports on damage. 

1978 Sep 06 1923 64.45-18.20 10 3.99 1 4.0 27 i 

An earthquake located west of Vatnajokull. There were no reports of felt ef
fects. 

197911pr 1 0431 64.51-17.60 5 3.10 

An earthquake located south of 88.rdarbunga. 

1 4.0 36 i 

197911pr 30 2328 66.53-17.95 10 3.59 1 4.2 43 i 

This earthquake is located close to Grimsey. We did not fmd any report of ex
pected felt effects. 

1979 Jun 22 2318 64.53-17.55 7 4.94 3 48 5.4 282 e 
1980 IOiy 05 1322 64.51-17.50 10 3.05 1 4.0 23 i 

Earthquakes located south of Bardarbunga. 

1980 IOiy 17 2115 63.15-24.49 10 3.85 1 4.5 48i 

An earthquake with epicentre located on the Reykjanes Ridge. 

1980 Auq 12 1211 64.69-17.33 26 5.14 2 41 5.3 242 e 

An event located near to Bltrdarbunga. 

1980 Auq 20 1425 62.70-25.33 20 4.52 3 17 4.8 130 e 
1980 Auq 20 1506 62.70-25.28 9 4.54 2 14 4.4 82 e 

Events located on the Reykjanes Ridge. There were no reports of an earthquake 
being felt. 

1980 Dec 25 1137 66.51-17.68 12 4.77 1 18 5.2 168 e 
1980 Dec 25 1144 66.56-17.74 10 3.87 1 4.6 46 e 
1980 Dec 25 1157 66.63-17.38 10 3.40 1 4.5 12 i 
1980 Dec 25 1747 66.47-17.77 10 4.7 37 e 

These events are located in the area east of Grimsey. There were no reports of 
an earthquake being felt. 
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1980 Dec 26 0045 55.50-17.86 10 3.11 1 4.5 23i 

This earthquake is outside our study area. There were no reports of an earth
quake being felt. 

1980 Dec 26 0146 66.3~18.17 10 3.60 1 4.5 23 i 
1980 Dec 26 0501 66.38-18.04 12 3.85 1 4.5 27 i 
1980 Dec 26 0503 66.48-17.84 8 4.34 4 3 4.8 55 e 
These events are located in the area south of Grimsey. There were no repons of 
an earthquake being felt. 

1981 May 09 0131 64.58-20. 90 10 4.4 

An earthquake was felt in Laugarvatn and the upcountry in BorgarfjOrdur. This 
was the largest earthquake in an earthquake sequence with a macroseismic epi
centre near ThorisjOkull. 

[S!galftabn!f, No. 48, July 1981] 

1981 ,Jul. 12 1806 62.94-25.10 10 4.2 23 i 

1982 Nov- 08 1243 62.7Q-24.55 1 4.43 3 7 4.6 55 e 
1982,.,.. 08 1637 63.20-25.70 10 4.6 20 i 

Earthquakes located on the Reykjanes Ridge. There were no reports of an 
earthquake being felt. 

1983 .llpr 06 1358 61.80-25.60 10 4.50 2 3 4.5 66 i 
1983 .llpr 06 1414 62.47-25.89 6 4.4 1 4.8 89 a 
1983 May 16 1535 63.51-23.74 1 4.55 2 6 4.6 67a 
1983 May 16 1542 63.52-23.48 5 4.81 2 19 4.9 121e 
1983 Jul 11 1942 63.47-23.90 4 4.12 2 2 4.6 59 e 
1983 Jul 11 2026 63.36-23.91 1 4.69 2 6 4.7 78 • 

An earthquake sequence located on the Reykjanes Ridge. There were no reports 
of an earthquake being felt 

1983 Jul 20 0944 64.46-17.81 10 4.59 0 2 4.6 48 i 

An event with epicentre located near to Mt. Hamarinn in the VatnajOkull Gla
cier. There were no reports of an earthquake being felt. 

1984 - 22 1830 64.35-20.60 10 4.0 1 4.5 41 i 

An earthquake in Skjaldbreidur was widely felt in Southwest Iceland and was 
followed by many aftershocks. 

[Morgunbladid, February 23, 1993; Slgalftabref, No. 58, June 1984] 
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1QS4 Apr 24 0822 62.97-24.89 15 4.46 2 10 4.7 101 e 

There were no report.~ of this earthquake being felt. It is located on the Reyk
janes Ridge. 

1984 Sap 30 2332 64.56-17.55 3 4.77 2 43 5.2 244 e 

An event located south of Bitrdarbunga in the VatnajOkull Glacier. No macro
seismic data are available. 

1984,., 10 0840 61.78-29.21 10 5.02 3 38 5.0 225 i 

There were no reports of an earthquake being felt. An earthquake swarm oc
curred near Jan Mayeo, starting on 6 January 1985, 07h 57m. A volcanic erup
tion occurred on Jan Mayen. 

[ Slrjalftabref, No. 60, May 1985] 

1985 Jan 13 2115 63.09-24. 40 10 4.3 2Si 

1985 FOb 20 1510 62.81-25.04 10 4.0 1 4.6 63a 

No macroseismic data are available for these events on Reykjanes Ridge. 

1985 J\ln 25 1031 64.61-20.78 8 4.60 2 20 4.4 82 a 

An earthquake swann occurred in Geit1Wldsj6kull Glacier (at the western part 
of LangjOkull Glacier). It was felt in the BorgarfjOrdur upcountry and in Laug
arvatn. 

[Sirja/ftabref, No. 61, November 1985] 

1985 J\ln 26 1339 64.67-20.80 10 3.93 2 4 4.3 54 i 

An earthquake occurring at Mt. Hafrafell near the west edge of Langjmrull Gla
cier was felt in the upcouotry in BorgarfjOrdur as well as the upcountries in 
South Iceland. 

[Sirja/ftabrej. No. 61, November 1985] 

1985 J\ln 28 1644 64.53-20.90 3 3.69 0 2 4.3 41 i 

An earthquake occurring in the GeitlandsjOkull Glacier (at the western part of 
the LangjOkull Glacier) was felt in Hvitarsida and was perceptible in the up
country in BorgartjOrdur and the Amessj'sla District. 

[Morgunbladid, June 29, 1985; Slrja/ftabref, No. 61, November 1985] 

1985 JILl 01 0014 61.20-25.60 10 4.1 2Si 

This event is located on the Reykjanes Ridge. There were no reports of an 
earthquake being felt. 
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1985 Jill 19 1723 64.D0-21.60 n 4.2 22r 

An earthquake occurring near the west edge of LangjOkull Glacier was strongly 
felt in the upcountry of BorgarfjOrdur. It was perceptible from Borgames to the 
upcountry of the Arness)'sla District. The earthquake was followed by a series 
of aftershocks. 

[Morgunbladid, July 20, 1985; Skj<ilftabref, No. 61, November 1985] 

1985 Aug 30 1847 67.71-19.01 10 4.36 2 8 4.6 28 i 
1985 Aug 30 1901 67.65-18.88 15 4.71 1 19 5.0 129 e 
1985 Dec 24 1052 67.73-18.70 10 4.02 1 2 4.6 38 i 

These events are located about 140 km north of Grimsey. There were no reports 
of an earthquake being felt. 

1986 l'lpr 02 0841 62.63-25.37 10 4.47 1 4.6 6Be 
1986 l'lpr 02 0844 62.81-25.21 7 4.1 1 4.6 6Se 
1986 l'lpr 02 0846 62.69-25.28 10 4.89 3 28 5.0 191 e 
1986 l'lpr 02 0849 62.60-25.20 10 4.3 24 i 
1986 l'lpr 02 0859 62.73-25.27 8 4.60 1 10 4.8 121e 
1986l'lpr 02 1526 62.66-25.36 5 4.78 2 31 5.2 271 e 
1986 l'lpr 02 1740 62.60-25.44 6 4.59 3 5 4.8 126e 
1986 l'lpr 02 1749 62.65-25.29 12 5.00 2 38 5.1 264 e 
1986 l'lpr 02 1802 62.60-25.27 10 3.8 1 4.5 33e 
1986l'lpr 02 2035 62.40-25.70 n 3.68 1 4.2 32i 
1986 Aug 03 0137 62.47-25.81 9 4.0 1 4.6 43e 
1986 Sop 16 1418 63.36-24.05 n 4.39 4 6 4.5 37 i. 

There were no reports of an earthquake being felt. An earthquake swarm OC· 

curred on the Reykjanes Ridge. 
[Skj<ilftabref, No. 63, 1987]. 

1986 Oct 12 2334 66.21-17.43 n 3.71 3 2 4.2 39 i 

An earthquake swarm with epicentre south--east of Grimsey was felt from Ska
gafjOrdur in the West to VopnafjOrdur in the East. The effects were most no
ticeable in Grimsey and in the northernmost part of EyjafjOrdur. There are no 
reports on damage. 

[Morgunbladid, October 14, 1986] 

1986 Oct 21 0859 61.80-25.70 n 3. 7 1 4.5 24 i 

An earthquake located on Reykjanes Ridge. There were no reports of an earth· 
quake being felt. 
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1986 Nov 23 0249 64.65-17.35 7 5.12 2 6 5.2 244 e 

An earthquake occurred in Bardarbunga (at the VatnajOkull Glacier). There 
were no reports of an earthquake being felt. 

[Skjdiftabref, No.63, April 1987] 

1987 May 25 1132 63.91-19.79 8 5.95 2 58 5.7 483 .. 

The so-called YatnafjOII Earthquake was felt throughout South Iceland. Some 
people panicked. There was minor damage to a traditional farmhouse at Keldur 
in Rangarvellir. There was rockfall from mountains and avalanches on Mt. 
Hekla The earthquake was felt in Reykjavik and was perceptible from Sudur
sveit to Grindavik and even in Akureyri. A tentative intensity map is shown in 
Figure 6.15. Both for- and aftershocks accompanied the earthquake. 

[Morgunbladid, May 26, 1988; Skjdljtabref, No. 65, April 1988; Mdnadar
yftrliljardskjalfta, May, 1987] 

1987 Jill. 01 1756 64.72-17.67 7 3.64 0 3 4.3 65 e 

An event located near to Bardarbunga. There were no reports of an earthquake 
being felt. 

1987 Sep 16 0237 66.53-18.30 n 4.3 26 i 

This was the bigge!\1 earthquake in an earthquake swarm near Grimsey lasting 
several months. [t was felt in Siglufj5rdur, Dalvik and on farms on the west 
coast ofSkj8.lfandat10i. 

[Skjalftabref, No. 64, Marcb 1988] 

1988 Sop 09 1441 66.59-18.09 3 4.22 3 5 4.4 55 e 
1988 Sop 12 2019 66.64-17.84 6 4.55 2 30 4.7 186 .. 
1988 Sep 12 2300 66.60-18.40 n 3.41 1 4.2 25 i 

Earthquakes were strongly felt in Grimsey. The biggest earthquake was per
ceptible from SaudarkrOkur to Vopna:fjOrdur. 

[Morgunbladid, September 10 and 13, 1985] 

1989 Fab 03 1440 64.64-17.50 n 4.1 26 i. 
1989 Feb 03 1518 64.56-17.43 2 4.95 3 13 5.2 350. 
1989 Msy 06 2346 61.70-17.45 n 4.26 1 2 4.3 20 i. 

An earthquake sequence occurred in Bardarbunga (at the VatnajOkull Glacier). 
There were no reports of an earthquake being felt. 

1990 Mar 19 1046 63.95-21.93 6 4.68 1 19 4.7 138 .. 

An earthquake swarm occurred on the Reykjanes Peninsula. There was ~me 
minor damage in Krisuvik. It was widely felt in the Reykjavik area. The biggest 
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Figure 6.15 -lsoseismals of the Vatnafjoll Earthquake on 25 May 1987 (based on mac
roseismic information reported in Skjalftabrij, No. 65, 1987). 
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earthquake was perceptible from Austur-Landeyjar to BU.dardalur. The macro
seismic epicentre was west of Lake Kleifarvatn. 

(Morgunbladid, March 20. !990] 

1990 Hay 26 0256 63.00-24.72 19 4.23 3 5 4.5 57 e 
1990 Hay 30 0612 62.80-25.50 n 4.2 37 i 

An earthquake swann located on the Reykjanes Ridge. There were no reports 
of an earthquake being felt. 

1990 Sep 15 1752 63.81-22.48 n 4.00 2 5 4.3 50 i 

An earthquake swann was felt in the settlements on the Reykjanes Peninsula 
and was perceptible in Reykjavik. 

[Morgunbladid, September !8, 1990] 

1990 SEp 15 2307 64.65-17.60 21 5.34 3 96 5.3 333 e 

An earthquake located in Bardarbunga. There were no reports of an earthquake 
being felt. 

1990 Mar 19 1046 63. 95-21. 93 6 4.68 1 19 4.7 138m 

1990 Hay 26 0256 63.00-24.72 19 4.23 3 5 4.5 57 e 
1990 Hay 30 0612 62.80-25.50 n 4.2 37i 

1990 SEp 15 1752 63.81-22.48 n 4.00 2 5 4.3 50i 
1990 SEp 15 2307 64.65-17.60 21 5.34 3 96 5.3 333 e 

1990 Oct 30 1230 63.03-24.56 1 4. 63 2 14 4.8 67e 
1990 Oct 30 1254 63.08-24.66 5 4.00 0 2 4.6 28 i 
1990 Oct 30 1307 63.38-24.11 10 4.28 1 4 4.8 46 e 
1990 Oct 30 1336 62. 96-24 .14 5 4.20 1 4 4.8 28i 
1990 Oct 30 1358 63.26-24.34 10 4.33 1 8 4.9 SSe 
1990 Oct 30 1403 63.16-24.29 3 4.55 1 12 4.9 94e 
1990 Oct 30 1547 63.32-24.06 5 4.38 0 2 4.7 16 i 
1990 Oct 30 1916 63.22-24.23 13 4.36 1 7 4.8 77e 
1990 Oct 30 2123 63.28-24.21 10 4.62 2 12 4.7 46 e 
1990 Oct 30 2310 63.18-24.33 5 3.72 1 2 4.6 23i 
1990 Oct 30 2348 63.13-24.41 n 3.86 0 3 4.7 32i 
1990 Oct 31 0051 63.21-24.16 10 4.39 2 10 4.9 76 e 
1990 Oct 31 0344 63.08-24. 78 5 4.14 1 4 4.7 29 i 
1990 Oct 31 0400 63.32-24.66 5 4.05 0 3 3.7 28i 
1990 Oct 31 0450 63.14-24.63 10 3.88 0 3 4.7 27e 
1990 Oct 31 0552 63.24-24.55 5 3.79 1 2 4.7 14 i 
1990 Oct 31 0623 63.23-23.93 5 3.73 1 2 4.7 21 i 
1990 Oct 31 0658 63.28-24.23 15 3.87 0 2 4.7 56 e 
1990 Oct 31 0839 63.26-24. 30 5 3.52 1 4.6 20i 
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1990 New 03 1426 63.60-24.00 n 3.67 0 4 4.3 25 i 
1990 Nov 05 1720 63.0~24.17 10 3.88 1 4 4.3 34 e 

Great earthquake activity occurred on the Reykjanes Ridge, culminating 30 
October. There were, however, no repons of an earthquake being felt. 

1990 Dec 29 0257 68.4ll-18.20 10 4.8 30i 

An event located roughly 200 km north of Grimsey. There were no repons of 
an earthquake being felt. 

1991 Jan 30 0743 64.38-20.75 19 4.77 2 26 5.1 145. 

An earthquake was felt strongly in Thingvellir and Laugarvatn. No damage was 
reported. It was perceptible from Vlk to Blldardalur. The macroseismic epi
centre was in Skjaldbreidur. From Thingvellir shortly after the earthquake, a 
'fire' was seen in the sky. 

[Morg=bladid, January 31, 1991 J 

1992 llpr 25 0648 64.65-17.39 9 4.67 3 21 4.8 232 e 
1992 SEp 26 0545 64.66-17.60 9 5.38 2 128 5.4 382 e 

Events located near Birdarbunga. There were no reports of an earthquake being 
felt. 
1992 Dec 27 1223 64.00-21.20.. 3 3.73 1 4 4.3 35 

An earthquake was felt widely in Southwest Iceland and most strongly in Hver
agerdi. Some people panicked. House articles moved and fell from shelves, but 
there was no significant damage. The quake was perceptible from Vlk to Dalir. 
There was a macroseismic epicentre in the Hengill area (at Hellisheidi). 

[Morg=bladid, December 29. 1992] 

1993 Jun 22 1233 64.71-17.30 7 4.96 2 88 5.1 257 e 

An earthquake located in BA.rdarbunga. There were no reports of an earthquake 
being felt. 

1993Ju} 28 1959 65.97-17.94 15 4.1 33m 

This was strongly felt in Dalvik and perceptible in the central part of North 
Iceland. A macroseismic epicentre was on the Flateyjardalsheidi Heath. 

[Morg=bladid. August 31, 1993] 

1994 Feb 08 0327 66.47-19.25 17 5.46 2 103 5.2 358. 

This event with an epicentrallocation offshore was felt at SigJufjOrdur. 
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1994 May OS 0514 64.52-17.52 9 5.28 2 106 5.5 460 e 

This event is located south of Bardarbunga. There were no reports of an earth
quake being felt. 

1994 M!ry 31 2323 68.1G-20.60 n 
1994 May 31 2355 67.40-19.80 n 

There were no reports of an earthquake being felt. 

1994 Jul. 22 0045 64.65-20.80 n 

4.2 
3.9 

4.1 

24 i 
20 i 

23i 

There were no reports of an earthquake being felt. The epicentre was reported 
in Kaldidalur. 

[Morgunbladid, June24, 1994]. 

1994 Au; 20 1640 64.03-22.34 10 4.2 27m 

An earthquake swarm, occurring in the Hengill area, was strongly felt in Hver
agerdi. The biggest shock was perceptible from FljOtshlid to Akranes. No sig
nificant damage as reported. 

[Morgunbladid, August 14-21, 1994] 

1994 Nov 18 2354 64.50-17. 70 10 4.2 27 i 

This earthquake is located near Bilrdarbunga in the VatnajOkull Glacier. There 
were no reports of an earthquake being felt. 

1994 Dec 20 2351 68.67-17.50 6 4.5 43i 

There were no reports of an earthquake being felt. 

1995 Feb 02 1521 62.41-25.49 11 4.0 4 4.5 89 e 

There were no reports of an earthquake being felt. This epicentre is deep off
shore on the Reykjanes Ridge. 

1995 Nov 18 0156 64.70-17.40 10 3.7 2 4.2 48 e 
1995 Dec 11 0522 64.59-17.74 10 4.39 2 12 4.9 171 e 

There were no reports of an earthquake being felt. The epicentres are in the 
north-western part of the VatnajOkull Glacier, near the central volcano Bilrdar
bunga. 
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7. DISCUSSION 

In what follows we discuss some of the properties of the parametric earthquake 
catalogue presented in Table 5.1 (pages 26 to 36). This includes a presentation 
of the spatial and temporal distribution of earthquakes, statistical distribution of 
surface wave magnitudes as well as formulas relating the surface wave magni
tude to the seismic moment. 

Temporal and spatial distribution of earthquake data - It is in general ex
pected that spatial and temporal distributions of earthquakes are non-uniform. 
This is clearly seen in Figures 7.1 and 7.2 showing. respectively, the spatial 
distribution of earthquakes and the temporal distribution of earthquakes within 
the study area Both figures are based on data derived from the parametric 
catalogue listed in Table 5.1. The spatial distribution of earthquakes seems to 
reflect properties similar to the findings by other researchers (see, for instance, 
BjOmsson and Einarsson [1974]). 

The temporal distributions of earthquakes, displayed in Figure 7 .2, show a 
broadly increasing average number of earthquakes with time. This is to be ex
pected since the number and sensitivity of instruments has been increasing 
during the period considered. Nonetheless, there are some noteworthy fluctua
tions in the number of earthquakes during the study period, which can be seen 
by examining the curves displayed in Figure 7 .2. The black curve shows the 
number of earthquakes each year, centring the classes around 1896, 1897 and 
so on. The blue curve shows the average number of earthquakes every five 
years, the classes covering 1896 to 190 I, 1901 to 1906, and so on. The red 
curve shows the average number of earthquakes every ten years, the classes 
covering 1896 to 1906, 1906 to 1916, and so on. 

The study period starts with high earthquake activity that apparently de
creases after the 1912 earthquake in South Iceland. Thereafter, the activity cul
minates during the period of the Dalvik Earthquake in 1934. The next culmina
tion in number of earthquakes is during the Krafla Eruption, starting with the 
destructive K6pasker Earthquake in 1976. After this highly active period the 
number of earthquakes has been decreasing on the average, as can be seen if we 
take a look at the red or the blue curve in Figure 7.2. However, if we look at the 
black curve, reflecting the number of earthquakes each year, there are some 
noteworthy fluctuations during the last 20 years of our study period. Here, it is 
especially worth observing that the number of catalogued earthquakes in the 
year 1990 is the highest during our study period, or 27. The majority of these 
earthquakes had epicentres on the Reykjanes Ridge. It we look at the last 30 
years of our study period, we see that the western part of VatnajOkull has been 
rather active. 
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Figure 7.1 -The spatial distribution of earthquakes within the study area. 
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Figure 7.2 - The temporal distribution of earthquakes within the study area. The black 
curve shows the number of earthquakes each year, centring the classes around 1896, 
1897 and so on. The blue curve shows the average number of earthquakes every five 
years, the c lasses covering 1896 to 190 I, 190 I to 1906, and so on. The red curve shows 
the average number of earthquakes every ten years, the classes covering 1896 to 1906, 
1906 to 1916, and so on. 



100 

Magnitude distribution- [t can be deduced from the case histories (see Chap
ter 6) that the presented parametric earthquake catalogue contains different 
types of earthquakes occurring within our study area. Without going into detail, 
it seems obvious, for instance, that the catalogue contains earthquakes related 
to volcanic activity as well as earthquakes of more direct tectonic origin. 

Based on this observation, it is suggested that the magnitude distribution 
function can be obtained by approximating the parent earthquake population as 
a mixture of at least two different, exponentially distributed populations. Let us 
denote these hypothetical populations No.1 and No.2, and let us furthermore 
assume the magnitudes of the earthquakes belonging to population No.I to be 
smaller than those belonging to population No.2. Then the following density 
fim.ctions are obtained: 

and 

M 2,Dllfl :::; M < M 2.max 

M 2,1DP .:5 M < M 2,max + M1 

(7.1) 

(7.2) 

Here, Mt,mm. Mt,m~~~, M2)1lilt, M2,max, AM, Ut, Pt. a 2, ~ and Xl are model parame
ters. The parameter Xl is included to account for uncertainties in the magnitude 
detennination. Hence. the compound density function of the total data set can 
be expressed as: 

n J a, exp(-~M)+ a 2 exp(-(3,M); 

lx2; M 2,IDI.:< :s; M < M 2,"'" +~ 
(7.3) 

A special case of this density function is the log-bilinear distribution introduced 
by Ambraseys and Sarma [1999], obtained when M 1,mu; = M2.mm and X;2"" 0. 

The cumulative distribution derived from Eq. (7.3) is given as follows: 

~ (exp(-~M)-exp(-~M,.-l) 

N = + ~: (exp(-P2 M)-exp(-P2M2.-l)+x2 t-.M; 

lx,(M,_ +MI-M); 

(7.4) 
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Figure 7.3 - A cumulative distribution of earthquakes within the study area. The red 
curve is an empirical distribution derived from the parametric earthquake catalogue 
listed in Table 5.1 ; and the black curve is obtained by fitting Eq.(7.4) to the data. The 
parameters obtained are a1 = 15.1431, b1 = 2.079, a2 = 2.1301 , b2 = 0.047305, max(Ms) 
= Mrnax = 7.2976. 
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It should be noted that the total number of earthquakes equals the area under 
the density function, Eq. (7.3), that is: 

N, ... ~ ~ (exp(--J\M,.=)-exp(--1\M,.-)) 
(7.5) 

+ ;: (exp(-f32 M2,mm)-exp(-f32 M2,max))+X2 M1 

The model fitting is carried out as a constraint, non-linear optimisation 
problem. This problem is solved by applying a Nelder-Mead type simplex 
search method, assuming M1,I111D = M2.min = M...m = 4.5, and M1,max = M2,nw: = 

M.._ as well as AM= 0. 
Figure 7.3 displays the fitted distribution, Eq.(7.4), along with the empirical 

magnitude distribution as derived from the parametric catalogue listed in Table 
5.1. The corresponding density function, Eq.(7.3) is plotted in Figure 7.4 along 
with the empirical data. The fit seems to be reasonable, even though the log
scale distorts the '"vision". It should also be clear after visual inspection of Fig
ures 7.3 and 7.4 that the suggested compound distribution fits the data beaer 
than a traditional exponential distribution. 
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Figure 7.4 - A dens ity distribution of earthquakes within the study area. The red curve 
is an empirical distribution derived from the parametric earthquake catalogue listed in 
Table 5.1 ; and the black curve is obtained by fitting Eq.(7.3) to the data. The parameters 
obtained are a1 = 15.1431 , b1 = 2.079, a2 = 2.1301 , b2 = 0.047305, max(Ms) = Mmax = 
7.2976. 
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it should be noted that the total number of earthquakes equals the area under 
the density function,. Eq. (7.3), that is: 

N""" ~ ~ (exp(--ilJM,.~)-exp(--ilJM,.~l) 
(7.5) 

+ ~: (exp(-J32 M2,mm) -exp(-J32 M2,mu ))+ X2 ~ 

The model fitting is carried. out as a constraint, non-linear optimisation 
problem. This problem is solved by applying a Nelder-Mead type simplex 
search method, assuming M1,mm = M2,mm = Mmm = 4.5, and M1.max = M2.max = 

M.ua. as well as dM = 0. 
Figure 7.3 displays the fitted distribution, Eq.(7.4), along with the empirical 

magnitude distribution as derived from the parametric catalogue listed in Table 
5.1. The corresponding density function, Eq.(7.3) is plotted in Figure 7.4 along 
with the empirical data. The fit seems to be reasonable, even though the log
scale distorts the "vision". It should also be clear after visual inspection of Fig
ures 7.3 and 7.4 that the suggested compound distribution fits the data better 
than a traditional exp::mential distribution. 
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Relation of surface wave magnitude and seismic moment - As pointed out 
earlier. seismic moment Mo. is a better measure of the size of an earthquake 
than the surface wave magnitude, M5. The seismic moment is generally onl)' 
obtainable for the larger events of the last twenty years or so. while the surface 
wave magnitude is available for a much longer period. Table 5.2 lists the events 
from 1977 within our study area, for which we have obtained both seismic mo
ment and surface wave magnitude. For the study area, on the other band, we 
have derived surface wave magnitudes for events since 1896. It therefore is de
sirable to have relations linking the seismic moment to the surface wave mag
nitude. Such relations are discussed in Chapter 4 (pages 24 to 26). 

Kanamori [ 1977] defmes the seismic energy magnitude as given in 
Eq.(4.14), that is: 

(4.14) 

It is commonly assumed that Ms = Mw = M holds for shallow events when the 
entire thickness of the seismogenic zone ruptures. For the general case, Ekstom 
and Dziewonski [ 1988] put forward a 'compound' relation based on available 
global data (see Eqs.(4.16) and (4.17) on page 25 and 26). Furthennore, Am
braseys [ 199?] has derived the following relation based on 

M5 = -48.443 + 3.487log10(M.)-0.0527(1og10(M.)' (7.6) 

For our study, we suggest the same fonn of expression for relating Ms and M.,. 
that is: 

(7.7) 

We have fitted this expression to the data listed in Table 5.2, using constrained 
optimisation, applying Eq.(4.14) as an asymptote. The resulting coefficients 
are: 

[c1, c2• c3]= [ -33.6097, 23649, - 0.031489] 

The applicability of Eq.(7.7) to the above-listed coefficients is restricted to 
events in our study area with magnitudes greater than 4. 

In Figure 7.5, the above-mentioned curves are plotted along with the data 
from Table 5.2. We see that all the data points are positioned above the Ek
stom-Dziewonski-relation (the green curve). This implies that we would under
estimate the surface wave magnitude for events in our study area by using 
Eq.(4.16) for a given seismic moment. We also see that the data points do not 
exceed the Kanamori-relation (the black curve). Furthermore, we see that the 
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data are located in between the Kanamori-curve and Eq.(7.6) (the blue curve). 
The regression curve, Eq.(7.7) (the red curve), goes through the data points and 
smoothly approaches the Kanamori-equation. It should be stressed that the 
above-reported coefficients depend on the weight that is put on this asymptotic 
behaviour in the regression analysis. Finally, it is worth noting that the 'con
stant' in Eq.(4.14) equals 10.73, while the corresponding parameter in the Ek
strom-Dziewonski-formulas (see Eq.(4.16c)) is 10.76. This results in a barely 
visually noticeable numerical difference in the asymptotic behaviour of the 
curves displayed in Figure 7.5. 
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Figure 7.5 - Surface wave magnitude related to seismic moment. The dots denote the 
data given in Table 5.2 (page 37); the black line is the relation put forward by Kanamori 
( 1977], Eq.( 4.14); the green line represents the relations given by Ekstom and 
Dziewonski [1988], Eq.(4.l7); the blue curve is the relation derived by Ambraseys 
[1997], Eq.(7.6); and the red curve is obtained by fitting Eq. (7.7) to the data given in 
Table 5.2. The parameters obtained are c1 = -33.6097, c2 = 2.3649 and c3 = -0.031489. 
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8. FINAL REMARKS 

The re-appraisal of the seismicity of Iceland shows that although the historical 
record is incomplete, careful reading of the available data can provide valuable 
insights into the long-tenn seismicity of the region. The main objectives of 
historical research into primacy sources are to refine and extend the information 
contained in secondary studies and catalogues, and to provide an objective 
measure of the reliability and completeness of the data retrieved. Histo
riographical analyses that do not contribute to the conversion of this infonna
tion into "numbers" are secondary to the concerns of the earth scientist and 
earthquake engineer. 

It is important to establish unambiguously the simultaneity of damage to dif
ferent localities in an old earthquake. One often finds cases in which two sepa
rate events have been transformed into a large earthquake. This is understand
able in view of the tendency of OOth contemporary and later writers to amalga
mate seismic events, whether for lack of sufficiently precise information, from 
ignorance of the true nature of earthquakes, or for simple convenience. Such an 
amalgamation of effects wiH over-estimate the size of the damage area and, 
hence, of the event. 

The size of an earthquake can be assessed in terms of its magnitude. Such an 
assessment for events of the early or pre-instrumental period can be made only 
approximately and depends on the reliability of information regarding their ef
fects at large epicentral distances or from the dimensions of their epicentral 
area. For events in which this information could be estimated, the magnitude of 
the event should be estimated using a calibration formula derived from 20th
century earthquakes for the region. 

In estimating intensities, we fmd that at large distances an earthquake may 
cause the collapse of a few vulnerable constructions. This information alone 
should not always be taken to mean that aU the other man-made structures at 
these sites have been destroyed. 

For many early events in Iceland, the data are totally insufficient to permit 
assessment of intensity by any of the Intensity Scales currently in use, let alone 
to reckon the magnitude of an event, except in very general tenns. We fmd that 
precise local or epicentral intensities assigned by modem cataloguers to many 
historical events, in Iceland and elsewhere, are hypothetical. 

Earth-scientists and engineers often use earthquake catalogues to assess 
earthquake hazard. A more critical attitude is needed to rely only on those that 
combine the interpretation of primary sources with estimates of the reliability 
and completeness of the data provided. 

Some of the methods employed in the modem cataloguing of earthquakes 
have frequently been inadequate. This has often been due to the inter
disciplinary nature of this field of study, which requires scientists to examine 
literary texts and historians to glean scientific information from their sources. 
The resuJt of this incoherence of method used by some seismopbile historians 
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has been the production of false earthquakes, or of seismic events of a size be
yond the limits of the possible, often with a sensationalist tinge. This is of no 
technical consequence, provided that the earth-scientist and engineer are aware 
of it. 

In view of the large number of errors in recent catalogues, it is important 
that principles of interpretation should be laid down for the benefit of those 
working in historical seismicity, since this kind of work will be of value to en
gineers and other scientists only when the results are reasonably reliable and 
able to be converted into figures. 
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APPENDIX A 

Surface wave magnitude re-evaluation of earthquakes 
within 6r-68o Nand 12°-26° W 

PART 1- BAAS PERIOD: 1896-1918 

A key to the worksheets is given on page 123. 

Date Time Epicentre Ms 

1896 Aug 26 2320-- 63.97-20.20.. @ 

Station D Az t T 2A v To Mab Mam 

PAV Pavia 24.9 125 2322-- 12• 2.0 20 6 6.24 
PAD Padova 25.7 121 2330-- 80 2 
QCI Rome 29.0 124 2323-- 10 2.3 12 8 6.80 6.71 
RDP Rocca 29.5 124 2326-- 14 3.0 14 8 6.88 6.62 

14 0.5 10 5 6.60 5.90 
CSM Ischia 30.4 123 233009 18 2.6 8 13 6.75 6.72 

II 18 8.0 8 12 7.24 7.21 
III 18 2.5 8 16 6.70 

NIK Nikol 32.8 96 2322 15• 20.0 150 6.31 6.46 
CAT Cat an 33.8 124 232504 15• 5.5 13 10 7.33 6.99 

mean M 6.84 6.62 
std M 0.35 0.39 

n 7 9 

1896 Aug 27 1047-- 64.13-20.25m. @ 

Station D Az ' T 2A v To Mab Mam 
;:)CI Roma 29.5 12< 110000 
::::SM Ischia 30.4 123 105505 18 0.6 8 13 6.11 5.9~ 

II 18 1.6 8 12 6.50 6.42 
III 18 0.2 8 16 5.64 5. 51 

~'lK Nikol 32.8 96 1052-- 15• 9.0 150 5.96 6.03 
::AT Cat an 33.8 124 105205 15• 3.0 13 10 7.07 6.63 

mean M 6.26 6.12 
std M 0.55 0. 4 3 

n 5 5 

1896 Sap 5 2357-- 63.98-20. 70m @ 

Station D Az t T 2A v To Mab Mam 

?AV Pavia 24.9 125 2404-- 12• 2.0 20 6 6. 15 
?AD Padova 25.7 121 2400--
XI Rome 29.0 124 240225 12 2.2 12 8 6.78 6.52 
?.DP Rocca 29.5 124 14 1.0 14 5 6.40 6.06 
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CSM Ischia 30.4 123 11 0.9 8 12 6.29 6.38 
NIK N1kol 32.8 96 15. 14. 0 150 6.16 6. 22 
CAT cat an 33.8 lL~ 9 2.5 13 10 6.99 6.77 

mean M 6.52 6.35 
std M 0.34 0.26 

n 5 6 

1899 Jan 31 1112-- 66.30-19.90m @ 

St D Az T A v Mam Mab Ms 

NIK 33.1 100 15• 4 150 6.08 5.77 

Milne instruments 

SHI 18.4 140 1 5.94 
KEW 18.0 137 0.60 5.71 
TOR 39.0 264 0.20 5.65 
VIC 51.2 304 0.10 5.50 

~> 5.70{0.18)4 

1899 Feb 23 1336-- 63.50-23.50m @ 

St D Az T A v Mam Mab Ms 

Milne instruments 

SHI 16.9 130 0.75 5.77 
KEW 16.9 126 0. 4 5 5.55 
TOR 37.6 226 0.50 6.03 
VIC 52.3 305 0. 10 5.51 

~> 5.71{0.24)4 

1899 Feb 26 1336-- 63.50-23.50• @ 

St 0 Az T A v Mam Mab Ms 

Milne instruments 

SHI 16.9 130 1.0 5.90 
KEW 
VIC 52.3 305 0. 1 5.51 
TRI ~> 5. 70 (0.28)2 

1899 Feb 27 1117-- 63.95-22.80• @ 

St D Az Tl Al T2 A2 Ms Msc 

NIK 33.6 93 15. 3.5 5.77 6.03 

Milne instruments 

SHI 16.9 130 2 6.20 
KEW 16.6 126 0.85 5.82 
TOR 37.6 266 1 6.33 

~> 6.12(0.26}3 

1899 Feb 27 1521-- 63.80-22.80m @ 

St D Az Tl Al T2 A2 Ms Msc 

TRI 33.1 118 15• 2 5.95 
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Milne instruments 

SHI 16.9 130 
VIC 52.3 305 

1904 Aug 2 1012--

St D Az Tl A1 
DBN 18.5 128 12 17 
POT 21.0 116 21 11 

15 9 
20 10 

1 
0.1 

5.90 
5.51 

=> 5.71(0.28)2 

66.30-18.70 

T2 A2 Ms Msc 
5.65 5.77 

20 20 5.54 5.64 
16 10 5. 43 5.53 
16 6 5.31 5. 41 

=> 5.48(0.15)4 => 5.59(0.15) 

Milne instruments 

SHI 1150 18 
EDI 1002 13 

1905 Nov 15 

St D Az 

GTT 20 122 
POT 21 116 
STR 22 130 

0.2 5.23 
0.2 5.05 

=> 5.14(0.13)2 

0650--

Tl Al 
12 1 
14 20 

7 7 

66.20-18.00:m. 

T2 A2 Ms 
12 2 4.84 

5.73 
9 6# 5.59 

Msc 

4. 95 
5.83 
5.69 

=> 5.39(0.48}3 => 5.49(0.47) 

Milne instruments 
BID 
?AI 
TOR 

15 
12 
40 
52 

142 
141 
269 
306 

0.5 
0.5 
0. 1 
0.05 

5. 52 
5.41 
5.36 
5.21 => 5.36(0.13)4 

1905 Nov 19 2335-- 64.00-20.00m. 

St D Az 

STR 23 127 
GTT 21 119 
POT 21 114 
UCL 20 129 

Tl 
8 
3 

13t 

Al T2 
1.8mm 

1PH 
12/2 
3.8mm 

A2 Ms 
11 1.5mrn 

5.26 

Msc 

=> 5.26( - )1 => 5.36 
Milne instruments 

EDI 13 133 0.2 5.05 
70R 40 269 0.05 5.06 
VIC 52 306 0.05 5.21 => 5.11(0.09)3 

1906 Mar 19 0757--

St D Az Tl AI 

::;rr 21 129 3 8 
14 35 
11 30 
19 100 

?OT 22 124 16 210 

68.70-17.00m. 

T2 A2 

3 2.3PH 
14 4 . SPH 
15 4 SSH 
19 50 
22 125 

Ms 

6.28 
6.62 

Msc 

6.38 
6.72 

mB 
6.64 
6.60 
6.62 

@ 

@ 

@ 

@ 
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24 220 13 110 6.65 6.75 
LEI 22 126 3 17 3 6PH 7.28 

15 22 15 llSH 6.40 
12 11 (0) 12 5 (0) 6.53 6.63 

OSA 75 23 14 25 6.66 6.63 
~> 6.55 (0.16) 5 => 6.62(0.15) 

Milne instruments 
SHI 23 167 1.5 6.25 
KEW 23 147 1.5 6.23 
EDI 18 169 2.5 6.33 
PAI 18 172 2.6 6.35 
SFR 37 176 0.75 6.20 
AZR 37 202 1.2 6.40 
TOR 43 267 0.6 6. 18 
BEY 46 125 1.0 6.43 
IRK 46 51 1.2 6.52 
VIC 50 308 1.1 6.53 
CAL 70 76 1.0 6.67 
BAT !03 67 0.3 6.35 => 6.37(0.15)12 

1906 Nov 9 0220-- 66.20-lB.OOm @ 

St D Az Tl Al T2 A2 Ms Msc mE 
UPP 17 95 13 0.9 4.29 4 • 41 
GTT 20 123 12 0.8 4. 39 4. 50 
POT 21 118 20 8/2 22 3/2 4 . 8 0 4.90 
LEI 21 119 15 2.5 4.83 4.93 

~> 4.58 {0.28) 4 => 4.68(0.27) 

1908 Dec 26 0704-- 66.20-18.00• @ 

St D Az Tl Al T2 A2 Ms Msc mE 
SHI 18 143 0.1 4. 92 5.04 
POT 21 117 10* 2 10i 2 4. 93 5.03 

~> 4.92(0.01)2 => 5.03{0.01) 

1910 Jan 22 084830 66.50-l?.SOr @ 

St D Az Tl Al T2 A2 Ms Msc mB 
UPP 17 100 10 9 10 9P 6.10 

10 26 -s 7.31 
12 250 6.75 6.67 

HAM 18 121 8 75 8 55SH 7.27 
20 1000 10 800 7.33 7.50 

DBN 19 134 5 55 5 25P 7.18 
12 1360 7.58 7.69 

UCL 20 137 8 220 7.00 7.11 
GTT 21 127 15 50 15 SOP 6.87 

4 120z 7.58 
22 250 22 2758 7.23 
18 900 18 400 7.23 7. 33 

LEI 22 124 4 IS 4 lOP 6.95 
9 60 8 285 7.09 
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10 250 12 200 6.99 7.09 
STR 23 134 5 20 -P 7.10 

20 1000 7.36 7.45 
~OH 23 132 16 1160 7.52 7. 61 
'/IE 26 122 9 69 9 117S 7.38 

14 4 67 14 415 7. 30 7.38 
:...vv 27 110 13 10 (0) 6.66 6.74 
:RT 30 158 10 160 6.98 7.04 

14 460 7.38 7. 4 4 
OSA 76 23 22 50 6.88 6.85 
::;'-TA 108 61 15 14 15 15 6.82 6.75 

~> 7.13(0.29}14 ~> 7.19(0.32) 

Milne instruments 
E;:)I 13 144 29 7.23 
ESK 14 145 20+ 7.09 
STO 15 146 29 7. 31 
3RO 17 147 76+ 7.77 
S!-ii 18 147 30+ 7.42 
!<EW 18 145 17+ 7.16 
:;ur 18 145 29 7.40 
SFR 32 163 16 7.44 
!-:!~T 36 134 6 7.09 
:'OR 40 266 20 7.66 
3ALT 43 260 5 7.10 
3EY 45 111 2. 2 6. 77 
HLW 47 118 1.0 6.45 
·.':C 52 306 5 7.20 
BOM 72 83 0.8 6.59 
:A.L 75 67 3.3 7.22 
:'OK 75 19 0.5 6.41 
KOD 82 82 1 6.75 
:cL 86 81 0.9 6.73 
HON 87 324 3 7.26 
".AU 103 111 0.5 6.58 
::AP 105 150 2 7.19 
AOL 145 36 0.15 6.24 => 7.08+(0.39)21 

1912 Hay 06 1859-- 63.98-19.83m @ 

St D Az Tl Al T2 A2 Ms Msc mB 
:.JPP 18 86 5 16 5 23P 6.75 

10 101 10 7S 7.21 
12 250+ 12 135 6. 76 6.88 

OBN 18 120 6 35 6 6P 6.77 
6 60 6 65S 7.37 

15 1580 16 1680 7.56 7.68 
UCL 18 124 13 280 6.83 6.95 
;{J\11 18 110 11 640 7.27 7.39 
POT 21 109 4 32 4 36P 7.28 

6 25 6 455 6.93 
12 350 12 210 7.03 7.13 

STR 21 123 12 430 7.15 7.25 
HOH 22 120 12 780 7.44 7.54 
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VIE 25 111 
GP-A 26 114 7 

CRT 2:< 
OTT 35 
BRK 62 
LIK 62 
OSA 79 
ZKW 80 
DJA 111 
RIV 149 

lVO 14 
152 20 
266 12 
299 
298 

20 19 
33 18 
59 20 
15 18 

7 

60 
680 

135 

30 
72 
19 
6 

14 440 7.22 7.30 
5 5PH 6.76 

12 23SH 6.58 
16 290 7.00 7.~8 

12 
13 
18 

20 
20 

55 
130 

39 

59 
17 

6.41 
7.25 
6.96 
7.27 
6.71 
6.75 
7.15 
6.80 
6.53 

6. 4 9 
7.32 
7.01 
7.26 
6.70 
6.71 
7.11 
6.73 
6.42 

=> 7.01(0.31)18 => 7.05{0.35) 

Milne instruments 

ESK 12 128 
E:DI 12 126 
CRK 13 148 
BID 14 133 
STO 14 130 
BRO 15 132 
KEW 16 131 
GUI 16 132 
HAS 16 133 
SHI 17 135 
AZO 26 190 
RTN 27 157 
SfR 29 157 
MLT 35 127 
TOR 39 267 
BEY 45 105 
HLW 47 112 
STV 48 185 
VIC 53 306 
NOR 66 193 
BOM 74 79 
CAL 77 64 
KOD 84 79 
COL 88 78 
HON 89 322 

13.8 
15+ 
18.0 
3.2 

29.8 
88.0 

7 . 4 
37.6 
10.5 
10.5 
21. 4 
12.0 
18.0 

3. 0 

6. 85 
6.87 
7.03 
6.29 
7.25 
7.77 
6. 74 

CAP 103 148 
MAU 103 110 
ADL 148 34 

8.5 
7.8 
3. 1 
6.2 
6.8 
1.2 
1.9 
5.0 
2.7 
1.1 
1.0 
1.0 
0.5 
0.6 

7. 45 
6.90 
6.91 
7.47 
7.24 
7.44 
6. 77 
7.27 
7.32 
6.94 
7.25 
7.35 
6. 7 3 
6.9B 
7. 4 2 
7.20 
6. 83 
6.80 
6.87 
6.58 
6.85 => 7.05{0.33}27 

1913 May 19 1545-

Al 
66.30-lB.BOr 

St 
UPP 
HAM 
STR 

GPA 
BAK 

D 

18 
18 
22 

26 
45 

Az Tl 
82 5 

117 16 
128 6 

6 
119 7 

89 20 

1.7 
16 
15SH 
10 

3 
9 

T2 A2 

5 
20 

7 
19 

4S 
14 

2 
8 

Ms 

5.47 

5.83 
5.35 
5.83 

Msc 

5.59 

5.93 
5. 4 3 
5.85 

mE 
6.14 

6.60 

@ 
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:RK 57 37 19 2 20 2 5.38 5.38 
=> 5.57(0.24)5 => 5.63(0.25) 

Milne instruments 
SFR 28 154 0.5 5.87 
"AI 11 123 0.5 5.36 
~SK 12 122 0.3 5.18 
EDI 11 120 0.1 4. 68 
3RO 14 128 3.2 6.32 
SHI 16 130 0.6 5.65 
!'.AS 16 128 0.2 5. 17 
::;ur 16 128 3.5 6. 41 => 5.58(0.60)8 

1913 Jul 26 2051-- 67.00-18.00 @ 

St D Az Tl Al T2 A2 Ms Msc roB 
:_·cL 13 119 15 18 16 22 5.43 5.58 
·:?P 17 98 6 1S 6.02 

15 6 5.06 5.18 
;;_;."1 19 121 12 27 5.88 5.99 
~·JH 10 2 (0) 
?:.:T 21 119 16 25 16 20 5.81 5.91 
.3-:'R 23 132 9 18 9 8 5. 8 9 5.98 
·: :E 26 117 13 12 13 16 5.84 5.92 
::ON> 26 14 8 15 11 5.63 5. 71 
=::.:D 27 117 11 2 5.04 5.12 
:?..K 53 40 16 6 5.83 5.83 

=> 5.60{0.34)9 => 5.69(0.33) 
Milne instruments 

!:SK 14 142 0.7 5.64 
=:::;::: 14 141 0.6 5.56 
~:D 16 145 0.3 5.34 
S:'O 16 143 1.2 5.93 
:?,K 16 158 1.0 5.88 
2?..:) 17 144 4.0 6.50 
"51 17 143 1.5 6.12 
::·:r 18 143 4. 2 6.57 
:\EW 18 142 0.4 5.54 
:;:-N 30 161 0.7 6.06 
.:..zo 30 191 2.6 6.62 
.3~ 32 161 0.7 6.08 => 5.99{0.44)11 

1914 Jun 19 0006-- 63.50-24.00r @ 

St D Az Tl Al T2 A2 Ms Msc mB 

:BN 20 108 13 5 14 9 5.36 5.47 
._ ?? 21 79 12 1 4.52 4. 62 
:;..;... f.! 22 8 2 9 1 4. 95 5.05 
:;;r 23 12 1 12 2 4.83 4. 92 
.3':"R 24 111 4.5 0. 8 4.5 O.SPH 5.82 

12 5 12 3 5.25 5.34 
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POT 24 99 14 3 14 4 5.13 5.22 
VIE 28 102 13 3 13 4 5.29 5.36 

~> 5.05{0.30)7 ~> 5.14(0.3) 

1917 Jul 9 002200 62.70-26.40 @ 

St D Az Tl Al T2 A2 Ms Msc mB 

IJPP 18 86 15 28 15 12 5.69 5.81 
DBN 18 121 15 33 16 28 5.82 5.94 
VIE 25 111 18 12 5.55 5.63 
HOH 12 8 18 9 

•> 5.69(0.13)3 => 5.79(0.16) 
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NOTES 

A key to the worksheets in Part I 

Undamped and Milne recordes 

D Geocentric epicentral distance in degrees 
Az Station azimuth 
t Origin time (GMT) 
2A Maximum double trace amplitude of surface waves in nun 
T Period of 2A 
V instrument gain 
To natural period of instrument 
Mab equivallent Ms from Milne readings from Abe ( 1994), 
Mam equivallent Ms from Ambraseys & Melville (1982) 
•r values assessed from distanceD (Karnik) 

Damped instruments 

Sr Station code 
D Geocentric epicentral distance of station in degrees 
Az Azimuth of station 
A 1 A2 Maximum horizontal ground displacements of long phases 
T I T2 Corresponding periods in seconds 
z Indicates A and T readings taken from vertical component 
PHISH Amplitude and period readings from PWSH phases recorded by 

medium period instruments for mB determinations 
Ms Event magnitude from Prague formula 
Msc Event magnitude corrected for distance 

(Event M)(Standard deviation)(nurnber of stations reporting) 
"">Ms (Prague)=> Msc (Prague, corrected for 0) 

Sources used for epicentrallocalionsfor Period 1: 

Abe, K. [ 1981], 
Abe, K. [ 1994], 
Ambraseys, N. and Melville, C. [l982], 
Ambraseys, N. and Free, M. [ 1997], 
Seismological Investigations, British Association for the Advancement of 

Science, pp.28-J6, 1911, & pp.l-20, 1912- 1918, 
Gutenberg, B. and Richter, C. [1965], 
Karnik, V. [1968], 
Linden, N. A. [1959], 
Tarns, E. [1919], [1927]. 
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PART II- ISS PERIOD: 1918-1966 

A key to the worksheets is given on page 137. 

1919 Feb 15 021717 68.20-13.00 @ 

St D Az TJ Al T2 A2 Ms Msc 

'JPP 15 107 20 5.0 17 6.6 4.93 5.07 
:JBN 18 142 13 10 5.38 5.50 

~> 5.16(0.32)2 •> 5.28(0.30} 

1920 Hay 14 175730 64.00-22.00 @ 

St D Az Tl AI T2 A2 Ms Msc 

OBN 18 117 " 9 13 11 5.42 5.54 
:.;pp 19 84 12 1.5 4.61 4.72 
;,;AM 19 108 10 2 4.84 4. 98 
'.'IE 26 109 10 4 5.35 5.43 

·> 5.06(0.40)4 ~> 5.16(0.39) 

1920 Jun 25 182218 64.50-23.40 @ 

St. D Az Tl Al T2 A2 Ms Msc 

:aN 20 108 15 3 4.86 4.97 

•> 4 . 8 6 ( - )1 •> 4. 97 

1921 Aug 23 201716 67.00-18.00 

St D Az Tl Al T2 A2 Ms Msc 
·_·pp 17 97 14 26 12 25 5.79 5.91 
:3N 19 131 18 268 6.70 6.81 
0.,:_;}1 19 121 11 87 14 91 6.43 6. 54 
··-· 20 134 18 112 6.35 6.46 . ·" ---=-- .L 21 119 16 65 6.20 6.30 
?AR 21 140 10 J1 13 JOSH 6.44 

13 74 10 66 6.43 6.53 
.;:-? 23 132 16 104 16 166 6.64 6.73 
.. ~ 26 120 10 9S 6. 25 

20 59 6.22 6.30 
:3?. 27 153 16 200 6.87 6.95 
:..·.~; 27 108 10 35 6.32 6.40 
? ::;::_. 28 127 13 12 5.77 5.84 
--~'-" 33 148 22 15 22 80 6.38 6. 4 3 

~"-" 61 299 11 0. 4 ( 4. 92) 
:..?z 92 227 15 3 5.95 5.90 

·> 6.31(0.33)13 ·> 6.39{0.35) 

1923 Oct 20 002401 65.00-16.50 @ 

3: D Az Tl Al T2 A2 Ms Msc 
:!: ~l 17 132 11 5 5.08 5.20 
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PAR 19 12 2 12 1 4. 68 4.79 
~> 4.88(0.28)2 ~> 4.99(0,29) 

1924 Sep 04 160101 63.90-22.05• @ 

St D Az Tl Al T2 A2 Ms Msc 

UPP 19 83 10 1 4.53 4.64 
OCL 19 119 23 4 4. 78 4. 89 
DBN 19 116 12 14 5,58 5.69 
PAR 20 126 ' 3 5 3SH 5.73 " 

8 4 10 4 5.27 5.38 
HAM 20 107 10 3 10 4 5.14 5.25 
POT 22 105 4 25 6.00 

13 5 5.20 5.30 
VIE 27 105 10 5 5.38 5. 4 6 
ALG 31 138 i4 2 5.03 5.09 
VIC 52 304 10 1 15 4 5.67 5.68 

o> 5.18(0.36)9 o> 5.26(0.35) 

1924 Dec 12 022045 63.80-22.80• @ 

St D Az Tl Al T2 A2 Ms Msc 
DBN 19 116 18 9 5.21 5.32 
HAM 20 12 5z 5.06 5. 17 

~> 5.13(0.10)2 ~> 5.24 (0.11) 

1927 Apr 29 111940 66.30-19.50 @ 

St D Az Tl Al T2 A2 Ms Msc 

DBN 19 128 14 4 4.96 
o> 4.96 => 5. 07 

1927 Jul 31 205900 66.50-l9.00r @ 

St D Az Tl Al T2 A2 Ms Msc 
DBN 17 131 11 1.5 4. 58 4. 70 
HAM 19 116 15 2 4. 63 4.74 
PAR 20 135 12 2 4.79 4.90 
TAS 52 71 10 0. 4 4.86 4 . 8 7 

o> 4."11(0.13)4 ~> 4.80(0.10) 

1928 Aug l 190330 62.70-25.00r @ 

St D Az TJ A1 T2 A2 Ms Msc 

EBR 26 138 18 2 4.78 
o> 4.78 => 4.86 

1928 Aug 1 194620 62.70-25.00r @ 

St D Az Tl Al T2 A2 Ms Msc 
sea 8 00 7 4 8 4 4.66 4.86 
COP 19 96 14 1 4. 37 4.48 

o> 4.52(0.20)2 => 4.67{0.27) 
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1928 AU9 1 202806 62.10-25.00r @ 

St D Az Tl Al T2 A2 Ms Msc 
sco 8 00 7 ' 7 5 4. 72 4. 92 
':OP l 9 96 15 1 4.35 4.46 

=> 4.54 (0.26)2 => 4.69(0.32) 

1928 AU9 1 204549 62. 70-25. OOr @ 

St D Az Tl A1 T2 A2 Ms Msc 
sco 8 00 7 ' 8 4 4.66 4. 86 
::oP 19 98 14 1 4.37 4.48 

=> 4.52{0.20)2 => 4.67(0.27) 

1929 Jan 6 000145 63.70-23.00. @ 

5~ D Az Tl Al T2 A2 Ms Msc 

::BN ]9 116 14 6 13 9 S.32 5.43 
·nc 52 303 15 2 5.37 5.38 

=> 5.34{0.04)2 => 5.41{0.3) 

1929 JUl 23 184351 63.90-21.70. @ 

St D Az Tl Al T2 A2 Ms Msc 

:<:E~' 17 128 13 73 6. 18 6.30 
JBN 18 118 13 132 16 135 6.51 6.63 
·:pp 19 84 11 39 6.05 6.16 
·;::L 19 121 15 68 6.18 6. 29 
'"'-AM 19 108 11 95 6.46 6.57 
='AR 20 128 14 100 14 90 6. 44 6.55 
:::oT 21 106 15 84 6. 34 6.44 
:;oT 21 112 7 11 7 3SH 

11 20 13 65 6.23 6.33 
STR 22 120 11 26 10 36 6.16 6.26 
:..t::r 22 109 2 10 2 10PH 

12 40 12 20 6.09 6.19 
:<:RL 22 118 10 33 6.15 6.25 
3AR 25 144 10 50 10 45 6.45 6.53 
:IE 26 109 10 24 6.12 6.20 

11 48Z 6. 29 6.37 
~SF 26 140 9 12 5.89 5. 97 
:;?.i-, 29 149 16 62 ]4 80 6.55 6.62 
:-:-<~ 38 266 15 12 15 12 5.97 6.01 
·:::.c 52 305 20 49 6.64 6.65 
~OM 75 77 19 10 6.23 6.20 
:KW 81 31 20 18z 6.52 6.48 
:..pz 88 224 19 2 5.65 5.60 

=> 6.24 {0.24) 21 => 6.31(0.26) 

1929 JUl 23 200410 63.90-21.70. @ 

St D Az Tl Al T2 A2 Ms Msc 
::3N 18 118 13 8 5.27 5.39 
;.:,AM 19 108 8 10 10 2 5. 4 8 5.59 
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PAR 20 128 13 3 11 2 4.95 5.06 
~> 5.23(0.27)3 => 5.35(0.27} 

1930 Aug 25 1535-- 63.90-22.2011 @ 

St D Az Tl Al T2 .'12 Ns Msc 

DBN 19 117 1J 1.5 13 1.5 4. 62 4 . 7 3 

~> 4. 62 => 4.73 

1933 Jun 10 120654 63.90-22.20m @ 

St D Az Tl Al T2 A2 Ms Msc 
KEW 17 127 12 17 5.59 5.71 
DBN 18 118 14 29 5.82 5.94 
rjpp 19 84 10 5 13 4 5. 16 5.27 
PAR 20 127 9 18 10 12 5.82 5.93 
GTT 21 111 13 5 13 4 5. 18 5.28 
STR 22 119 7 11 5.83 5.93 
LEI 22 108 8 3SH 

10 5 10 2 5.26 5.36 
STU 23 117 15 11 15 8 5.51 5.60 

15 15z 5.56 5.65 
CHE 23 111 12 11 12 20 5.84 5.93 
VIE 26 109 9 4 11 10 5.68 5. 76 
BUD 28 106 13 5 13 4 5.39 5. 4 6 
VIC 52 304 15 11 6.11 6.12 

~> 5.60(0.29)13 ~> 5.69(0.28) 

1933 Jun 10 163009 63.90-22.20m @ 

St D Az Tl Al T2 A2 Ms Msc 

DBN 18 13 2 4.69 4 • 81 

1933 Oct 5 054954 68.50-19.50 @ 

St D Az Tl Al T2 A2 Ms Msc 
DBN 20 132 14 2.5 11 3 4.96 5.07 
PAR 22 140 9 2 10 1 4. 92 5.02 

~> 4.94{0.03)2 ~> 5.05(0.04) 

1933 Oct 5 062140 68.50-19.50 @ 

St D Az Tl Al T2 A2 Ms Msc 
DBN 20 132 14 6 12 6 5.27 5.38 
PAR 22 140 9 2 10 2 5.02 5.12 
KUC 28 87 20 2 4. 81 4.88 

~> 5.03(0.23)3 ~> 5.13(0.25} 

1934 Jun 02 134240 65.97-18.4Bm @ 

St D Az Tl Al T2 A2 Ms Msc 
KEW 17 139 16 76 6.12 6.24 
UPP 17 94 17 42 5.84 5.96 
DBN 18 128 15 104 6.32 6.44 
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'JCL 19 132 14 28 5.82 5.93 
:OTT 20 122 22 50 22 75 6.07 6. 18 
PAR 20 138 13 52 13 51 6.22 6.33 
JEN 21 120 12 8 15 30 5.86 6.96 
:,:::r 21 118 4 8 4 2P 6.51 

12 145 6.07 
16 40 18 55 6. 10 6.20 

?0'!' 21 116 14 40 14 50 6.16 6.26 
.':T:J 22 127 15 36 15 25 6.01 6.11 
S-:'R 22 129 15 48 6. 14 6.24 
?UL 22 83 16 35 17 24 5.95 6.05 
:::nE 22 120 24 100 24 60 6.23 6.33 
·::::E 25 117 14 30 6.05 6.13 
?".'J 27 115 9 4 s 6.05 

19 37 19 26 6.05 6.13 
:. .·'J 27 123 12 35 6.24 6.32 
:3?.. 27 145 11 40 6.34 6.42 
:-:--::::: 28 83 17 33 16 33 6.16 6.23 
:O?.A 30 156 14 23 12 19 6.11 6.17 
:::::::; 30 116 13 21 6.06 6. 12 

.-. .:: 52 72 13 12 6.21 6.22 .. 
52 306 22 11 5.95 5. 96 . . . 

·-· 68 23 13 1' 5.33 5.31 
==~ 73 81 24 8 18 5 6.05 6.02 
:.?z 90 227 18 4 5.99 5.94 

~> 6.06(0.20)26 ~> 6.17(0.28) 

:.934 Jun 3 203440 65.97-18.48r @ 

.. D Az Tl Al T2 A2 Ms Msc 
: 3'; 18 128 20 2 4.49 4.61 
---- 22 120 18 5 5.08 5.18 

~> 4.78(0.42)2 ~> 4.89(0.40) 

:935 Oct 9 220845 64.00-21.50m @ 

D Az Tl Al T2 A2 Ms Msc . ::::-..- : 7 128 13 21z 5.54 5.66 
:~s 19 114 18 87 17 25 6.14 6.25 

20 83 12 7 12 8 5.38 5.49 
. 20 128 10 17 8 18 5.90 6.01 

- ::~· " 111 2 1PH 
6 2 8 3SH 

16 5 14 8 5.29 5.39 
12 10 5.52 5.62 

112 4 1.4 4 0.6PH 
9 2.18 

10 3.6 10 4. 1 5.22 5.32 
::2 110 12 3 12 6SH 

12 8 12 5 5. 41 5.51 
"'--- " 104 13 10 13 10 5.57 5. 67 

. C3 112 12 4 12 4 5.23 5.32 
._: " 109 10 5 11 14 5.73 5.82 
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PUL 24 76 20 10 20 12 5. 4 9 5.58 
VIE 27 107 10 11 11 10 5.82 5.90 
SFR 29 154 11 7 12 16 5.91 5.98 
GFA 29 149 3 8! 6.25 6.32 
MOS 30 78 13 11 12 14 5.90 5.96 
SVE 38 61 15 9 15 15 5.99 6.03 

15 18 6.10 6.14 
TAS 54 68 15 ' 5.70 5.70 

15 7z 5.84 5.84 
~> 5.70(0.31)20 ~> 5.76(0.30) 

1936 Oct 22 234928 66.80-17.40m @ 

St 0 Az T1 Al T2 A2 Ms Msc 

DBN 18 132 10 26 12 10 5.80 5.92 
KEW 18 143 14 7 12 10 5.55 5.67 
JEN 21 123 1.2 0.2PH 

8 1 4.59 4. 69 
PAR 21 141 16 5 16 8 5.25 5.35 
STR 22 132 16 11 16 13 5.57 5.67 
PUL 22 86 14 3 15 2 4. 92 5.02 

15 8z 5.26 5.36 
PFA 23 120 9 2 9 lSH 

14 2 14 2 4.87 4.96 
!10S 28 86 13 4 13 4 5. 33 5.40 
SVE 36 67 16 2 17 2 5.11 5.16 

~> 5.22(0.37)10 ~> 5.32(0.37)10 

1936 Oct 23 000020 66.80-17.40m @ 

St 0 Az Tl Al T2 A2 Ms Msc 
UPP 17 97 15 5 14 4 4. 99 5.11 
KEW 18 142 15 12 12 15 5.52 5.64 
DBN 18 132 13 17 10 35 5. 91 6.03 
GTT 20 125 14 2 11 ' 4 . 81 4.92 

14 8z 5.22 5.33 
PAR 21 141 12 3 10 4 5.14 5.24 
JEN 21 123 10 1 16 5 5.09 5.19 
PUL 22 86 15 4 15 2 5.00 5. 10 

15 15 5.53 5.63 
PRA 23 120 14 2 14 4 5.07 5.16 
MOS 27 86 13 7 13 7 5.57 5.65 
SVE 36 67 16 4 17 3 5.35 5.40 

17 5z 5.34 5.39 
TBL 42 95 15 4 5.52 5.55 
TAS 51 74 13 3 14 3 5.64 5.65 

~> 5.31(0.30)15=> 5.40(0.29) 

1938 Feb 10 070310 64.60-23.00m @ 

st 0 A' Tl Al T2 A2 Ms Msc 

D8N 19 117 12 6 14 5 5.20 5.31 
CHE 23 111 12 3 12 3 5.12 5.21 
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~A.S 54 &8 1&4 1 5.08 5.08 

=> 5.13{0.06)3 => 5.20(0.12) 

1944 Feb 19 113553 63.40-23.80r @ 

St D Az Tl Al T2 A2 Ms Msc 
.:..BE 13 124 13 15 15 21 5. 41 5.56 
-~'PP 19 90 12 2. 4 13 1 4.73 4 . 84 
?RA 24 113 14 , 13 6 5.37 5.46 
':HE 24 115 12 1 12 5 5.21 5.30 
SVE 38 63 14# 5 5.57 5.61 
:'AS 53 69 141 4 5. 72 5.72 

=> 5.33{0.34)6 => 5.41(0.32)6 

1944 Feb 20 193206 63.40-23.80r @ 

So D Az Tl Al T2 A2 Ms Msc 
_;BE 13 124 1& 7 4.88 5.03 
?RA 24 113 13 2 4 . 8 8 4.97 
:HE 24 115 12 1 12 4 5.12 5.21 

=> 4.96(0.14)3 => 5.07(0.12)3 

1944 Feb 21 152631 63.40-23.80r @ 

St D Az Tl Al T2 A2 Ms Msc 
.<;BE 13 124 12 9 5.12 5.27 
?AR 21 131 9 3 5.13 5.23 
>RA 24 113 15 2 13 3 5.01 5.10 
CHE 24 115 10 2 10 2 5.03 5.12 

=> 5.07(0.06)4 => 5.18(0.08)4 

194.4 Feb 21 1 '73340 63.40-23.80r @ 

so D Az Tl Al T2 A2 Ms Msc 
?RA 24 113 14 2 4.86 4. 95 
CHE 24 11 1 11 2 4.89 4.98 

=> 4.87(0.02)2 => 4.97(0.02)2 

1947 Mar 29 075028 64.00-19.70• @ 

St D Az Tl Al T2 A2 Ms Msc 
CHE 22 114 16 2 4. 72 4.82 

?RA 23 111 11 1 4.61 4.70 
=> 4.66{0.08)2 => 4.76(0.08) 

1948 Jul 3 154543 64.00-20.50111 @ 

St D Az Tl Al T2 A2 Ms Msc 
ABE 11 119 15 2 4.27 4.44 
ALI 29 144 16 {2) . 8 4.53 4. 60 

=> 4.40(0.19)2 => 4.52(0.11) 
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1948 Aug: 30 013935 66.50-18.00 

St D Az T1 Al T2 A2 Ms Msc 

ABE 12 134 11 2 4.-1 s 4. 61 
STR 22 131 13 2 4. 82 4. 92 
PRA 23 119 12 1 13 1 4.62 4. 71 

~> 4.63(0.18)3 ~> 4.75(0.16) 

1952 Mar 12 121309 63.90-22.10 • 
St D Az T1 Al T2 A2 Ms Msc 

K1R 18 58 13 2.2 15 3.1 4. 80 4. 92 
UPP 19 84 12 0.7 4.39 4.50 
PRA 24 108 12 1 4. 61 4.70 

~> 4.60(0.21)3 ~> 4.71(0.21) 

1952 May 16 143216 63.90-22.00m • 
St D Az T1 AI T2 A2 Ms Msc 

KIR 17 58 11 0.9 14 1.7 4.55 4. 67 
ALI 29 142 10 1.3 4 • 94 5.01 

~> 4. 75{0.28)2 ~> 4.84 {0.24) 

1955 l\pr 1 184127 63. 91-21.21 • 
St D Az T1 AI T2 A2 Ms Msc 

KIR 17 59 l4 4 • 4 4. 94 5.06 
UPP 18 85 1.5 0.1 4. 72Pz 

12 0.9 5.18S 
12 1.6 4. 63 4.75 

PRA 23 110 7 1 5 0.6S 5.49S 
14 2 4.83 oL92 

~> 4.80(0.16)3 ~> 4.91 (0.16) 

1955 May 19 031119 66.34-17.33 • 
St D Az T1 AI T2 A2 Ms Msc 

KIR 14 67 1.6 0.3 5.17Pz 
13 0.5 16 1.3 4.21 

='>4.21( - )=> 4.36{ -

1956 J= 1 104617 63.96-21.88 @ 

St D Az TI AI T2 A2 Ms Msc 
KIR 17 58 12 0.3 15 0.6 4. OS 

1956 J= 10 140533 64.40-17.70m • 
St D Az T1 Al T2 A2 Ms Msc 

KIR 16 59 12 0.' 14 1.0 4. 21 4. 34 
UPP 17 16 0.6 4. 02 4.14 

~> 4.11(0.13)2 => 4.24(0.14) 
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1956 Oct 29 162100 66.46-17.73 @ 

St: D Az Tl AI T2 A2 Ms Msc 

SIR H 

"" 67 " 1.9 12 1.4 4.49 
o> 4. 4 9 ( - )=>4.63( -

1956 Oct 30 001104 66.48-17.73 @ 

St D Az Tl A! T2 A2 Ms Msc 
ABE 12 134 10 2.0 4.48 4. 64 
J'JR 14 139 10 7.0 5.05 5.20 
KlR 15 67 1.0 0.2Pz 5.20 

13 2.2 12 1.8 4.59 4 . 7 3 

\_ipp 17 96 17 2.1 14 1.8 4. 59 4. 71 
~> 4.68(0.25)4 ~> 4.82(0.26) 

1958 Fob 16 230158 67.61-18.84 @ 

St D Az Tl Al T2 A2 Ms Msc 
KIR 15 71 13 1.4 16 2.7 4.56 4.70 
'J?P 18 98 15 1.2 21 1.4 4.38 4.50 
:\EW 19 141 20 • < 

··~ 
20 2.0 4.50 4. 61 

~> 4.48(0.09)3 ~> 4.60(0.10)3 

1958 Sop 27 104128 66.07-18.08 @ 

St D Az Tl AI T2 A2 Ms Msc 
KIR 15 66 13 0. 4 12 0.2 3.80 

~> 3.80( - ~> 3.94( -
1959 Jun 28 042329 63.97-19.32 @ 

St D Az Tl Al T2 A2 Ms Msc 
KEW 16 133 20 1.5 13 2.0 4. 4 8 4.61 

12 0.5 4. 02 4 . 15 
KIR 16 59 6 0.3 SH 5.70 

15 0.5 14 0.7 4.09 4.22 
llPP 18 86 6 0.3 SH 4. 90 

15 0.7 12 0.2 4. 10 4.22 
STR 21 124 14 1.0 14 1.0 4.51 4.61 

~> 4.24 (0.24)5 => 4.38(0.023)5 

1959 Dec • 080820 66.95-18.78 @ 

St D Az Tl Al T2 A2 Ms Msc 
KIR 15 69 1.0 0.2Pz 5.2 

14 1.2 16 1.8 4.40 
~> 4 . 4 0 ( - I 1 ~> 4. 54 ( -
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1961 May 14 150804 67.70-18.40 @ 

St D Az T1 Al T2 A2 Ms Msc 
KIR 14 71 14 0.6 15 1.1 4 . 16 4 • 31 
UPP 17 99 15 0. 4 20 0.6 3.97 4 . 0 9 

16 0.8z 4. 04 4 . 16 
KEW 18 142 20 1 20 2 4 • 4 5 4. 57 
PRU 24 121 12 0.5 4.31 4.40 

=> 4.19(0.20)5 => 4. 31 (0 .19) 

1961 May 14 153807 67.65-18.56 @ 

St D Az T1 A1 T2 A2 Ms Msc 

KIR 14 71 15 1.6 15 2.6 4.54 4.69 
UPP 17 99 13 1.4 17 1.0 4.40 4. 52 

16:o; 1.5 4. 31 4. 43 
KEW 18 142 20 2.5 20 2.5 4. 64 4 . 7 6 
STR 23 132 15 2.0 15 2.0 4. 84 4. 93 
FRU 24 120 13 C.9 4.53 4 • 62 

=> 4.54(0.19)6 => 4.66(0.18)6 

1962 Jun 12 094630 64.90-17.10 @ 

St D Az Tl A1 T2 A2 Ms Msc 
KIR 16 62 14 0.3 15 0.5 3.91 4.04 

14' 0.7 4. 00 4.13 
UPP 18 89 15 0.4 3.90 4. 02 

=> 3.94 (0.06)3 => 4.06(0.06)3 

1963 Mar 28 001534 66.37-19.69 @ 

St D Az Tl A1 T2 A2 Ms Msc 
OUR 14 14 640 6.88 7.03 
KIR 15 66 10 17 10 44PH 

11 8. 2 7 34SH 
11 140 13 240 6.64 6.78 
12 360z 6.73 6.75 

KEW 18 137 8 34 6.63PH 
UPP 18 93 10 33 10 37PH 

" 230 21 230SH 
17 320 15 240 6. 7'1 6.89 
16 170 6.41 6.53 
16 330 16 300 6.82 6.94 

PRU 24 116 6 6.3 6.52PH 
6 6 6.30PV 

13 73 6.95SH 
22 435 6.88 6.97 

PRA 24 116 6 6.7 6.55PH 
10 92 7. 16SH 
14 330 6.95 7.04 

WAR 24 105 18 472 7.12 7.21 
12 99z 6. 51 6.60 
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-. r :".h- 25 112 15 125 15 200 6.8~ 6. 90 
10 92:: 6.58 6.66 

"., . 
' M ..... 26 109 12 137 12 87 6.71 6.85 
;; :·,; 147 14 26 15z 6.76 6.68 

~> 6. 78 (0.18) 14 ~> 6.85(0.19)14 

1963 Apr 27 034234 66.70-19.20 @ 

-, >- D Az Tl Al T2 A2 Ms Msc 

: 'JR 15 136 10 1.0 4.33 4.47 
:o:.::R 15 68 14 0.3 15 0.9 4.07 4. 21 
·_·pp 18 95 13 0.5 4.05 4.17 

18 1. 7 z 4.23 4.35 
STU 4. 4 4 . 4 9 

~> 4.22(0.15)5 ~> 4.34(0.15)5 

1963 Jun 2 160125 67.50-18.70 @ 

St D Az Tl A! T2 A2 Ms Msc 

KIR 15 71 15 0.2 15 0.4 3.71 3.85 
14 0.7 3.95 4.09 

~> 3.83(0.17)2 ~> 3.97(0.17)2 

1963 Sep 3 091333 62.80-25.20 @ 

St D Az Tl Al T2 A2 Ms Msc 

KIR 19 55 14 0.4 16 0.7 4.16 4.27 
14 1. Oz 4.28 4. 39 

JPP 20 79 15 0.4 19 0. 4 4. 00 4.11 
19 0.6z 3.96 4. 07 

APA 24 53 18 0.8 4 . 34 4 . 4 3 

?tW 26 104 22 0.9 4.33 4 . 41 

~> 4.18(0.17)6 ~> 4.28 (0.16) 

1963 Oct 15 095930 67.20-18.40 @ 

St D Az Tl Al T2 A2 Ms Msc 

KIR 15 70 7 4.9PH 
6 3.7PZ 

18 12 10 3.0SH 
14 15 16 30 5.58 5. 72 
14 22z 5. 45 5.59 

UPP 17 98 6 1.8 6 1.2PH 
7 2.4Pz 
7 2.1 7 1. 8SH 

12 12 19 7.2 5.31 5.43 
17 9 . .2z 5.08 5.20 

KEW 18 141 18 32 5.74 5.86 
APA 19 65 14 73 14 8 6. 16 6.27 

14 24z 5.66 5.77 
PRO " 120 12 14 5.65 5.44 
PRA " 120 12 18 6.38SH 
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10 23 5.94 6.03 
WAR 24 108 12 13 14 18 5.83 5.92 

12 10z 5.51 5.60 
KRA 26 113 13 11 11 4 5.63 5. 71 

•> 5.63 (0.28) 12 => 5.71(0.29) 
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"iOTES 

A key to the worksheets in Part li 

Station code St 
D 
A.z 

Geocentric epicentrnl distance of station in degrees 
Azimuth of station 

AI A2 
TITI 
L 

\Is 
\be 

Maximum horirontal ground displacements 
Corresponding periods in seconds 
Indicates A and T taken from vertical component 
Event magnitude from Prague fonnula 
Event magnitude corrected for distance 

t Event M) (Standard deviation) (number of stations reporting) 
===>Ms (Prague)""> Msc (Prague, corrected for D) 

Sources used for epicentrallocations and magnitude determination 
for Period II: 

Ambraseys and Free [1997]. 
BCIS, 
Gutenberg and Richter [1965], 
ISS, 
Karnik [ 1968], 
Linden [ 1959], 
Tams [ 1927], 
USCGS. 
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PART III- ISC PERIOD: 1964-1995 

A key to the worksheets is given on page 183. 

1964 Jul 11 174432 66.24-19.86 19 ENG 

St D Az Tl Al T2 A2 Ms Msc 
~SK 13 134 20 2.5 20 2.5 4.42 4.57 

20 2.5z 4.25 4. 4 0 
:::::R 16 66 16 0.7 19 2.0 4.38 4. 51 

19 2.8z 4. 4 7 4. 60 
_·?r 18 93 19 1.0 15 0.4 4. 18 4.30 

14 0.9z 4.19 4.31 
:<EW 18 137 20 1.5 20 2.0 4.47 4.59 . -. 20 52 14 1.4 12 1.6 4. 68 4. 79 . ·,;:n 

16 1.1 4.30 4. 41 
:sN 22 119 14 0.6 15 0.5 4.26 4.36 
~JX " 119 16 1.7 4.66 4.76 

16 1. 5z 4.50 4. 60 
STU 23 125 4.50 4.58 
==~lJ 24 116 16 1.3 4.59 4. 68 
??A 24 116 11 0.8 4.54 4.63 

~> 4.43(0.16)15 ~> 4.54(0.15) 

1964 Aug 20 035630 63.89-20.48 21 ENG 
St D Az Tl Al T2 A2 Ms Msc 

~SK 12 127 20 5.5 17 7 4.78 4. 94 
23 7.0z 4 . 57 4.73 

::~w 16 130 18 3.5 20 4 4.76 4.89 
."':!:R 17 58 8 0.6 8 1.3SH 

15 1.9 18 2.1 4.57 4. 69 
18 3.1 4.58 4.70 

_·pp 18 85 20 2.8 21 1.2 4.56 4. 68 
19 2 .lz 4. 4 3 4. 55 

:sN 21 112 14 2.5 12 0.7 4. 80 4. 90 
~X 21 113 14 2.3 14 3.5 4. 98 5.08 

14 2.6z 4. 76 4 . 8 6 
::..?A 22 56 14 2.5 14 2.0 4.88 4. 98 

14 2.3 4.74 4.84 
::::; 22 119 5.0 5.10 
:: ;<,lJ 23 110 17 3.8 5.01 5.10 
::?A 23 110 11 1.8 4 . 87 4.96 

~> 1.75(0.18)15 ~> 4.87(0.17) 

1965 May 29 225613 63.15-24. 60 33 ISC ,_ 
-c D Az Tl Al T2 A2 Ms Msc 

!': R 19 56 15 0.4 16 0.4 3.98 4.09 
~6 O.Sz 4.12 4.23 

~> 4.05(0.10)2 ~> 4.16(0.09) 
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1966 Mar 26 122957 63.09-24.38 32 ENG 
St D A' Tl Al T2 A2 Ms Msc 

KIR 19 56 12 0.5 12 0.7 4.26 4.37 
11 0.6z 4 . 16 4.27 

=> 4.21(0.07)2 => 4.32{0.07) 

1966 Apr 08 231713 67.80-19.20 33 ISC 

St D Az Tl Al T2 A2 Ms Msc 
KIR 15 71 15 0.6 15 0.9 4. 10 4.24 

14 1. Oz 4.11 4.25 
=> 4.11(0.00)2 => 4.21(0.00) 

1967 May 16 161122 63.59-18.90 • ISC 

St D Az Tl Al T2 A2 Ms Msc 
KIR 16 58 15 0.3 15 0.3 3.77 3. 90 
UPP 17 86 16 0.8 4.16 4.28 

15 0. 5-:. 3 .82 3. 94 
MOX 21 114 1 5 0.5 4.11 4.21 

15 0. 4z 3.92 4. 02 
PRU 22 112 14 0. 4 4.10 4. 20 

=> 3.98{0.16)6 => 4.09(0.16) 

1967 Jun 7 025750 63.56-19.25 26 ENG 
St D Az Tl Al T2 A2 Ms Msc 

MOX 21 114 15 0. 4 4 . 01 4. 11 
15 0. 3z 3.80 3.90 

=> 3.90(0.15)2 => 4.00(0.15) 

1967 Jul 27 051752 63.97-20.87 1 ENG 
St D Az Tl Al T2 A2 Ms Msc 

KIR 17 59 u 1.0 15 2.3 4.59 4. 71 
17 1. Bz 4.37 4. 4 9 

UFP 18 85 16 1.3 12 0.7 4 . 4 2 4. 54 
17 1. lz 4.19 4. 31 

MOX 22 113 12 1.3 4. 65 4. 75 
12 1. Bz 4.70 4. 80 

PRU 23 110 18 1.4 4.56 4. 65 

=> 4.50(0.18)7 ~> 4.61(0.17) 

1967 Jul 28 153501 64.01-20.94 1 ENG 
St D Az Tl Al T2 A2 Ms Msc 

KIR 17 59 12 0. 4 16 1.3 4.32 4.42 
15 1. lz 4.21 4.33 

UPP 18 86 13 0.8 13 0.5 4.25 4.37 
13 1. Oz 4.27 4. 39 

MOX 22 113 18 0.7 4.21 4. 31 
12 0.9z 4.40 4.49 

=> 4.28 (0.07) 6 => 4.38(0.06) 



1967 Jul 29 

St D Az 
KIR 17 58 

·jpp 18 85 

MOX 22 112 

1967 Sep 30 

St D Az 
~ox 23 110 

1967 Sap 30 

St D Az 
~ox 22 110 

1967 Sap 30 

St D Az 
~ox 22 no 

1967 Oct 04 

St D Az 
!<IR 16 58 

MOX 21 144 

1967 Nov 06 

St D Az 
!-!OX 23 124 

1968 Jul 30 

St D Az 
KIR 15 67 
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022109 63.90-20.80 33 ISC 

Tl Al T2 A2 Ms Msc 

12 0. 3 17 0.7 4. 0 6 4. 18 
15 0.5 3.87 3.99 
14 0.7 14 0. 4 4.15 4.27 
13 O.Bz 4.17 4.29 
12 0.5 4.23 4. 33 
12 0.6z 4.23 4.33 

~> 4.11(0.14)6 ~> 1.23{0.13) 

023440 63.90-22.70 13 ISC 

Tl Al T2 A2 Ms Msc 

12 1.0 4. 57 4. 66 
13 0.9z 4. 4 0 4.49 

~> 4.48(0.12)2 ~> 4.56(0.12) 

041944 63.90-22.70m 33 

Tl Al T2 A2 Ms Msc 

14 1.1 4.54 4. 64 
14 1. Oz 4. 38 4. 4 8 

~> 4.46{0.11)2 ~> 

043007 

Tl Al 

63.90-22.40m 30 

T2 A2 Ms Msc 

11 0. 6 
11 0. 6z 

214752 

Tl Al 

17 1. 0 
16 1. 6z 
16 1. 2 

~> 

63.66-19.15 

T2 A2 

16 2.3 

~> 

054949 67.90-19.90 

Tl Al T2 A2 

16 0.6 
16 0.2z! 

022450 66.42-17.50 

Tl Al T2 A2 

13 0.9 20 0.9 
18 1. 3z 

~> 

4.37 4. 4 7 
4.27 4 . 3 7 

4,32(0.07)2 ~> 

10 

Ms Msc 

4.48 4.61 
4.30 4.43 
4.46 4.56 

4.41(0.10)3 ~> 

33 

Ms Msc 

4.23 4.32 
3.66 3.75 

3.94(0.40)2 ==> 

1 

Ms Msc 

4.12 4.26 
4.11 4.25 

4.11(0.01)2 ~> 

ISC 

4. 56 (0 .11) 

ISC 

4.42 (0.07) 

ENG@ 

4.53{0.09) 

ISC 

4.03(0.40) 

ISC 

4.25(0.01) 
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1968 Nov 08 161116 64.39-18.10 33 rsc 
St D Az Tl Al T2 A2 Ms Msc 

MOX 21 117 13.5 2.6 4.87 4.97 
13 2.82 4.83 4. 93 

PRU 22 114 12 0.6 4. 24 4. 34 
12 1.1z 4. 4 9 4.59 

=> 4.61\0.30)4 => 4.71(0.30) 

1968 Dec 5 094413 63.90-21.81 5 ENG 

St D Az Tl Al T2 A2 Ms Msc 
KIR 17 58 11 21 14 41 5.92 6.04 

14 47z 5.87 5.99 
UPP 19 84 13 26 12 15 5.79 5.90 

13 22z 5.65 5.76 
MOX 22 111 12 31. 3 6.04 6.14 

12 41. 6z 6.07 6.17 
PRO 24 109 12 32 6.11 6.20 

12 10z 5.51 5.60 
PRA 24 109 11 20.5z 5.85 5.94 
FUR 14 32z 5.95 6.04 

=> 5.87(0.19)10 => 5.97(0.19) 

1969 Apr 1 041044 66.45-17.67 9 ENG 
St D Az T1 A1 T2 A2 Ms Msc 

KIR 14 67 14 1.1 13 0.6 4.20 4. 35 

16 1.0 4.00 4.15 
UPP 17 96 15 0.7 13 0.6 4. 16 4.28 

15 0.7z 4.01 4.13 
MOX 21 122 16 1.0 4. 31 4 . 41 

16 0.6z 4.07 4.17 
=> 4.12(0.12)6 => 4.25(0.12) 

1969 May 5 214729 66.90-18.28 1 ENG 

St D Az Tl Al T2 A2 Ms Msc 
KIR 15 69 14 6.4 15 8.0 5.08 5.22 

18 11 z 5.04 5.18 
UPP 17 97 17 3.1 14 2.6 4.77 4.89 

18 2.3z 4.45 4.57 
MOX 22 123 18 7.7 5.26 5.36 

16 5.1z 5.03 5.13 
PRA 23 120 17.5 6. 4 5.14 5.23 
PRU 24 120 17 6.0 5.23 5.32 
FUR 24 126 11 2.8 5.10 5.19 

=> 4.99{0.23)9 => 5.09{0.24) 

1969 Aug 26 224724 66.44-17.51 8 ENG 

St D Az Tl Al T2 A2 Ms Msc 
KIR 15 68 14 1.3 17 1.4 4. 32 4. 46 

13 0.9z 4 .09 4 . 11 
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UPP 17 96 16 0.8 12 0. 4 4 . 14 4. 26 
14 0. 72 4.04 4.16 

MOX 22 122 19 l.O 4. 34 4. 4 4 
12 0.8z 4 . 35 4. 4 5 

:?RU 23 119 14 0.7 4.36 4.45 

"> 4.23(0.14)7 e> 4.33(0.15) 

1969 Auq 26 224907 66.51-17.80 33 ISC 

St D Az Tl Al T2 A2 Ms Msc 

KIR 15 67 14 0.6 3.97 
e> 3. 97 ( - )01 e> 4.11 

1970 Nov 06 071545 63.84-23.20 8 ISC 

St D Az Tl Al T2 A2 Ms Msc 

!<IR 18 58 12 1.1 4 . 4 4 4.56 
12 0. 4z 3.91 4. 03 

~ox 23 109 16 1.2 4. 52 4 . 61 
11 1. 6z 4. 72 4 . 81 

F'UR 24 114 19 ( 1. 3) 4.54 4.63 
e> 4.43(0.30)5 e> 4.53(0.29) 

1970 Nov 06 112525 63.70-23.30 33 ISC 

St D Az Tl Al T2 A2 Ms Msc 

:\IR 18 57 14 1.1 14 1.1 4.43 4.55 
14 0.7z 4.08 4.20 

~ox 23 109 15 1.0 4.47 4.56 
14 1. 4 z 4.56 4. 65 

e> 4.39(0.21)4 e> 4.49(0.20) 

1971 May 13 200846 63.90-23.20 33 ISC 

St D Az Tl Al T2 A2 Ms Msc 

~ox 23 109 15 0.4 4.07 
e> 4.07( - )01 e> 4.16 

1971 Auq 29 105617 67.69-18.92 22 ENG 

St D Az Tl Al T2 A2 Ms Msc 

:\IR 15 71 15 2.2 15 4 . 1 4.72 4. 86 
15 3.7z 4. 64 4.78 

·;pp 18 100 15 2.1 20 1.2 4.52 4. 64 
17 3. 4 z 4. 68 4.80 

"'X 23 124 17 2.0 4. 52 4. 61 
12 1. 4 z 4. 63 4. 72 

?RA 24 120 18 1.8 4.69 4.78 
?RU 24 120 15 1.7 4.75 4.84 
,-·JR 25 127 13 3.2z 5.00 5.08 
:-·JL 52 274 4.88 4.89 
::JL 52 274 z 4.63 4. 64 

e> 4.70(0.14)11 4.79(0.14) 



144 

1971 Nov 19 025747 63.75-22.90 5 ENG 

St D Az Tl Al T2 A2 Ms Msc 

KIR 18 58 14 1.4 12 0.7 4.46 4 . 58 
14 0.7z 4.08 4.20 

MOX 22 109 12.5 1.3 4.66 4. 76 
12.5 1. 6z 4 . 64 4 • 7 4 

PRO 24 107 12.0 0.8 4.52 4.61 
FUR 24 114 15.0 2.52 4 '82 4. 91 
MOS 30 77 4 . 5 4.56 

~> 4.53(0.23)7 ~> 4. 62 (0.22) 

1971 Nov 19 055705 63.84-22.66 12 ENG 

St D Az Tl Al T2 A2 Ms Msc 

KIR 18 58 14 0.9 4.28 4.40 
MOX 23 110 12 0.6 4. 34 4.43 

12 O.Bz 4 . 38 4. 4 7 
~> 4.33(0.05)3 ~> 4.43(0.04) 

1972 Jan 01 130117 63.90-22.17• 4 ENG 

St D Az Tl Al T2 A2 Ms Msc 

MOX 22 111 13 1.1 4.56 
~> 4 . 56 ( - )01 => 4.66( - ) Ol 

1973 Apr 1 085111 67.69-19.03 10 ENG 

St D Az Tl Al T2 A2 Ms Msc 

KIR 15 71 19 1.3 15 2.0 4.40 4.54 

1973 Sep 15 014559 63.82-22.31 1 ISC 

St D Az Tl Al T2 A2 Ms Msc 

KIR 17 58 12 6.6 14 12.0 5.39 5.51 
15 12.0z 5.25 5.37 

UPP 19 84 15 5.8 20 2.7 4.98 5.09 
13 6. 7z 5.13 5.24 

MOX 22 111 12 5.4 5.29 5.39 
11.5 9.2z 5. 43 5.53 

STU 23 117z 5.21 5.30 
STU 23 117 5.39 5.48 
FUR 24 17 11.8 5.53 5.62 
PRA 24 108 19 8.4 5.23 5.32 

19 5.52 5.05 5.14 
PRO 24 108 5.14 5.23 
PMR 49 329z 5.54 5.55 
PMR 49 329 5.53 5.54 
TUL 51 274z 4.76 4.77 
TUL 51 274 5.33 5.34 
BKS 61 297z 5.11 5.10 
BKS 61 297 5. 93 5. 92 
MAT 78 16z 5.19 5.15 
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w_.:..:- 78 16 5.05 5.01 
e> 5.26(0.25)19 e> 5.31(0.25) 

:.973 Sap 16 212656 63.87-22.35 6 ENG 

- - D Az T1 Al T2 A2 Ms Msc 
.. : ;;, 16 58 12 6.6 14 8. 5 5.28 5. 41 

16 8.9 5.04 5.27 
. ':: 19 84 17 3.3 14 2.6 4.85 4.96 

14 5. 9 5.05 5.16 
~=x 22 110 12 7.9 5. 4 5 5.55 

12 10z 5.45 5.55 
._._.R 22 77z ( 5) . 22 (5). 32 
-.:;R 22 77 ( 5) . 28 ( 5) . 38 
_3:TJ 23 117z 5.29 5.38 
s:u 23 117 5.26 5.35 
?RU 24 108 5.01 5.10 
??A 24 108 20 6.0 5.16 5.25 

20 5.8z 5.05 5.14 
:::oL 45 331z 5.36 5.38 
?MR 49 329z 5.29 5.30 
?MR 49 329 5.48 5.49 
:-TJL 51 274z 4. 7 9 4 . 8 0 
:uL 51 274 5.02 5.03 
!"'.AT 79 16z 5.17 5.13 
><AT 79 16 4. 95 4.91 

e> 5.18(0.20)18 e> 5.23(0.21)20 

1973 Sap 16 223333 63.90-22.10 34 ISC 

St D Az T1 Al T2 A2 Ms Msc 
KIR 17 58 11 0. 4 14 0.8 4.22 4.34 

14 0.6z 3.97 4.09 
:JPP 19 84 14 0.6 15 0.4 4. 10 4.21 

15 0.5z 3.95 4.06 
e> 4.06(0.13)4 e> 4.17(0.13) 

1973 Oct 28 111159 67.12-19.17 6 ENG@ 

St D Az T1 Al T2 A2 Ms Msc 

~UR 20 88z 4.11 4.22 
NUR 20 88 3.87 3.98 
MOX 22 122 12 0.6 4 . 34 4.44 

16 0.5z 4. 02 4.12 
e> 4.09(0.20)4 e> 4.19(0.19} 

1973 Oct 28 113141 67.11-19.06 3 ENG 

St D Az T1 Al T2 A2 Ms Msc 

KIR 15 69 15 1.7 15 2.7 4.57 4. 71 
16 2.1 4.37 4. 51 

UPP 18 97 21 1.9 17 1.0 4.42 4.54 
17 2.5 4.55 4. 67 

NUR 20 88z 4.59 4.70 
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NUR 20 88 4. 4 6 4 . 57 
MOX 22 122 18 1.2 4. 4 7 4.57 

13 l. 4 z 4.56 4.66 
PRU 24 119 13 1.3 4.59 4. 68 
PRA 24 119z 4.40 4.49 
PRA 24 JJ9 4.51 4.60 

~> 4.50(0.08)11 4.61(0.08) 

1973 Oct 28 142553 67.18-19.25 33 ISC 

St D Az Tl Al T2 A2 Ms Msc 

KIR 15 69 16 1.2 15 1.1 4.27 4 . 41 
14 1.0 4.11 4.25 

NUR 20 as, 4.24 4.35 
NUR 20 88 4.04 4.15 
MOX 22 122 19 0.6 4 . 14 4.24 

18 0.7z 4.12 4.22 
~> 4.17(0.11)6 ~> 4.27(0.09) 

1974 Mar 30 184126 63.83-23.20 33 ISC 

St D Az T1 Al T2 A2 Ms Msc 

tlRU 24 119 12 0.7 4.46 
~> 4.46( - }01 ==> 4.55( -

1974 Mar 30 191000 63.64-23.60 33 ISC 

sc D A' Tl Al T2 A2 Ms Msc 
E'RU 24 106 12 0.6 4. 30 

~> 4. 30 ( - } 01 => 4.39( -

1974 Mar 30 201639 63.48-23.50 60! ISC 

St D Az Tl Al T2 A2 Ms Msc 

KIR 1 8 57 12 0.5 4.11 4.23 
PRU 24 106 12 0.6 4. 4 0 4 • 4 9 

~> 4.25(0.20)2 => 4.36(0.18) 

1974 Hay 17 142730 64.66-21.28 9 "'"' St D Az Tl Al T2 A2 Ms Msc 

DUR 14 126 10 4.0 4.80 4.95 
KIR 17 60 13 1.3 16 1.5 4.47 4.59 

17 1.0 4.11 4.23 
UPP 18 87 14 0.7 12 0.6 4.25 4.37 

14 0.6 4.02 4.14 
PRA 24 ll1 12 1.1 4. 64 4.73 

12 0. 9z 4. 4 7 4.56 
PRU 24 ll1 10 0.9 4. 64 4.73 

~> 4.42 (0.27) 8 => 4.54(0.27) 
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1974 May 18 233955 64.64-21.28 10 ENG 
~;: D Az Tl Al T2 A2 Ms Msc 

:-·: ?. 17 61 13 0.7 12 0.5 4.17 4. 29 
··;.? 18 87 15 0. 7 14 0. 5 4.17 4. 29 

12 0.5z 3.96 4.08 
?:<.:J 24 111 12 0.5 4. 30 4.39 

=> 4.15{0.14)4 => 4.26{0.13) 

1974 Jun 12 160859 64.76-21.00 5 ENG 

St: D Az Tl Al T2 A2 Hs Msc 
~-~ R 17 61 15 1.1 11 0.8 4.35 4 . 4 7 

13 0.7 4.07 4.19 
"t'-P 18 88 15 0.7 13 0.6 4.21 4.33 

=> 4.21{0.14)3 => 4. 33 {0.14) 

1974 Jun 12 175511 64. 79-21. 05 15 ENG 
St D Az Tl A1 T2 A2 Ms Msc 

:JR 14 127 13 33 5.71 5.85 
~:: R 17 61 16 18 17 14 5.47 5.82 
."?P 18 87 15 7.1 15 3.4 ' ; 7 ~ ...... 5.24 

17 5.0 4 . 8 5 4.97 
"']f 21 69, 5.52 5.62 
:--.JF 21 69 5.31 5.41 
?~.A 24 111 14 19 5.81 5.90 

14 g, 5.35 5.44 
O:RO 24 111 5.12 5.12 
:IR 33 115 5.50 5.55 
?~R 48 330z 5. 4 9 5.50 
?MR 48 330 5.54 5.~5 

!-!SO 50 297z 5.75 5.76 
~so 50 297 5.77 5.78 
3MO 53 298z 4.82 4.82 
9MO 53 298 4. 77 4.77 

=> 5.35(0.34)16 => 5.42(0.36) 

1974 Jun 25 222345 64.66-17.60 9 ENG 
St D Az T1 A1 T2 A2 Ms Msc 

:-:r R 15 62 14 2.2 17 4 . 1 4.73 4.87 
'JPP 17 90 21 1.1 20 1.2 4.23 4.35 

21 2.6 4 . 4 4 4.56 
KEV 18 54, 4.71 4.83 
KEV 18 54 4.50 4.62 
!'\JF 19 71z 5.06 5.17 
!'\JF 19 71 4.81 4. 92 
:-l"UR 20 83z 4.18 4.29 
NOR 20 88 4. 08 4.19 
MOX 21 ::.19 4. 37 4.47 
PRA 22 116 16 3.1 4. 92 5.02 

16 4.0z 4.93 5.03 
?RU 22 116 16 2.9 4.89 4. 99 
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MSO 51 299z 5.38 5.39 
MSO 51 299 5.38 5.39 
BMO 54 300z 5.31 5.31 
BMO 54 300 5.07 5.07 

•> 4.76(0.41)17 •> 4.85(0.38) 

1974 Oct 11 091218 67.45-20.24 11 ENG 

St D Az T1 AJ T2 A2 Ms Msc 

COL 03 330z 5.54 5.57 
COL 43 330 5.3~ 5.35 
MSO 49 295z 5.30 5.31 
MSO 49 295 5.36 5.37 

•> 5.38(0.11)4 •> 5.40(0.12) 

1974 Dec 29 035005 64.54-17.61 12 ENG 

St D Az Tl Al T2 A2 Ms Msc 

DOR 13 136 10 17! 5.38 5.53 
KIR 15 61 15 3. 3 18 4 . 8 4.82 4. 96 

15 4.7 4.75 4. 89 
OPP 17 90 12 2.7 10 1.3 4.77 4.89 

13 1. 4z 4,37 4. 4 9 
KEV 18 "' 4. 80 4. 92 
KEV 18 54 4.58 4.70 
MOX 21 119z 4.87 4. 97 
PRO 22 116 17 3.3 4.93 5.03 
TOL 53 277z 5.23 5.23 
TUL 53 277 4.96 4.96 

·> 4.86{0.28)11 •> 4.96(0.27) 

1975 Mar 11 234224 66.20-18.57 13 ENG 

St D A= Tl Al T2 A2 Ms Msc 

KIR 15 66 13 0.9 4. 19 4.33 
13 O.Sz 3.84 3. 98 

UPP 17 94 18 0.8 4.10 4.22 
MOX 22 121z 4.05 4.15 
MOX 22 121 4.19 4.29 

·> 4.07(0.14)5 => 4.19(0.1<1) 

1975 Aug 13 100657 66.59-17.98 33 ISC 

St D Az Tl Al T2 A2 Ms Msc 

KIR 15 68 14 0.8 12 0.5 oL 10 4. 24 
15 O.Sz 3.98 4.12 

UPP 17 96 22 0.9z 3. 96 4. 08 

•> 4.01 (0.08)3 => 4.15{0.08) 
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1975 Dec 23 154003 63.87-22.50• 0 4.5(14) 33 ISC 

St D Az 
??.U 24 107 

Tl 
12 

Al 
1.1 

T2 A2 Ms Msc 

4. 65 

=> 4. 65 { - => 4.74(-

1975 Dec 23 160652 63.91-22.09 0 ISC 

3t D Az 
?RU 24 108 

Tl Al 

12 0.8 
T2 A2 Ms Msc 

4. 51 
=> 4.Sl( - => 4. 60 ( -

1975 Dec 24 093355 66.03-16.90 7 ENG 

St D Az 
??.U 23 119 

1975 Dec 25 

St D Az 
!\IR 14 67 

·: f' p ]7 96 

~ox 21 124 

1975 Dec 29 

St D Az 
?RU 23 120 
:'UL 53 277z 

1976 Jan 01 

St 0 Az 
~ox 21 123 

1976 .Jan 04 

St D Az 
!<IR 14 66 
~ox 21 123 
STO 22 129z 
STU 22 129 
PRU 23 120 
?MR 48 332 

Tl Al T2 A2 Ms Msc 

18 0.8 4.30 
=> 4.30( - ) => 4.39( -

220437 66.26-16.41 5 ENG 

Tl A] T2 A2 Ms Msc 

11 8.2 11 9.9 5.28 5.43 
12 6. 9 4.96 5.11 
22 1.3 4.12 4. 24 
28 4.0 4.50 4. 62 

4.96 5.06 
~> 4.76(0.45)5 ~> 4.89(0.46) 

*4.76(0.19)5 

104512 66.05-16.91 2 ENG 

Tl Al T2 A2 Ms Msc 

16 2.5 4 . 8 4 4. 93 
5. 2 9 5.29 

~> 5.07(0.31)2 ~> 5.11(0.25) 

003241 66.10-16.76 2 ENG 

Tl AJ T2 A2 Ms Msc 

4. 38 4 . 4 8 
~> 4.38{ - } ~> 4 . 4 8 I -

042928 66.09-16.70 6 ENG 

Tl A] T2 A Ms Msc 

12 2.6 4.66 4.81 
4. 62 4. 72 
4.63 4 . 7 3 
5.00 5.10 

17 3.3 4.84 4. 93 
4.57 4.58 

~> 4.72(0.16)6 ~> 4.81(0.18) 
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1976 Jan 06 085005 65.75-16.79 28 ENG 

St D Az Tl Al T2 A2 Ms Msc 
KIR 16 65 10 I 0.) 1 4. 32 4.45 
MOX 21 122z 4.12 4.22 
MOX 21 122 4.27 4.37 

~> 4.24(0.10)3 ~> 4.35(0.12) 

1976 Jan 09 034653 66.06-16.72 1 ENG 

St D Az Tl Al T2 A2 Ms Msc 

MOX 21 123 18 1.0 4.34 4.45 
PRU 23 120 15 1.8 4 . 7 4 4.83 
TUL 53 277z 20 1.6 5.07 5.07 

~> 4.72{0.36)3 ~> 4.78(0.31) 

1976 Jan 13 132917 66.28-16.57 4 ENG 

St D Az Tl Al T2 A2 Ms Msc 
KIR 14 67 12 223 12 139 6.56 6. 71 

15 153z 6.21 6.36 
UPP 16 96 17 59 15 80 6.11 6.24 

15 87 6.06 6.19 
STU 22 l3Dz 6.25 6.35 
PRU 23 120 6.48 6.57 
KHC 23 123 15 43z 6.02 6.11 

17 92 6.39 6.48 
COL 45 333z 6. 4 8 6.50 
COL 45 333 6.33 6.35 
PMR 48 332z 6.39 6.40 
TUL 53 277z (7. 02 7. 02 i 
TUL 53 277 6.55 6.55 
CAR 65 237z 6.19 6.17 
CAR 65 237 6.07 6.05 
MAT 75 21z 6. 25 6.22 
MAT 75 21 6.11 6.08 

~> 6.28(0.18)16 ~> 6.33(0.19)16 

1976 Jan 18 082347 65.69-16.95 10 ENG 

St D Az Tl Al T2 A2 Ms Msc 
KIR 15 65 14 1.8 13 1.1 4.0 4.57 

11 1. lz 4 • 2 5 4.39 
~> 4.34(0.13)2 ~> 4.48(0.13) 

1976 Jan 19 092250 65.69-16.95 17 ENG 

St D Az Tl Al T2 A2 Ms Msc 
PRU 22 119 12 0.9 4. 52 4. 62 

~> 4. 52 { I => 4. 62 ( -
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1976 Jan 31 224030 65.64-16.91 10 ENG 

St D Az Tl Al T2 A2 Ms Msc 
i<: R 15 65 11 1.4 13 1.7 4 . 50 4. 64 

11 1. 2z 4.29 4.43 
~ox 21 122z 4 . 4 7 4.57 
0-~·lR 48 332 4.57 4.58 

=> 4.46(0.12)4 => 4.56(0.09) 

1976 Feb 02 131647 66.10-16.74 1 ENG 

St D Az Tl Al T2 A2 Ms Msc 
KIR 14 66 11 2.6 14 2.2 4.66 4.81 

11 1.2 4.24 4.39 
-"·pp 17 96 16 2.0 13 1.2 4.53 4.65 

15 3.0 4. 64 4.76 
:-::-;c 23 122 12 1.9 4.86 4. 95 
?MR 48 332z 4.39 4. 4 0 

=> 4.55(0.22)6 => 4.66(0.23) 

1976 Mar 06 202657 66.57-17.89 1 ENG 

St D Az Tl Al T2 A2 Ms Msc 

K::R 15 68 13 2.5 4. 62 4.76 
:__:pp 17 96 13 1.7 4.56 4.68 
?RU 23 119 17 1.4 4.59 4. 68 

=> 4.59(0.03)3 => 4 . ~ :_ i:.,:.; ,' 

1976 Jul 27 040054 64.69-17.38 1 ENG 

St D Az Tl Al T2 A2 Ms Msc 

KIR 15 61 11 2.9 10 2.3 4 . 81 4. 95 
15 4. 1 4.69 4 . 8 3 

JPP 17 90 11 2.7 11 1.2 4.76 4 . 8 8 
10 2.6 4.76 4.88 

?RU 22 116 16 3.7 5.00 5.10 
KF.C 23 119 16 2.2 4.80 4.89 
?MR 49 332z 4.76 4.77 
'!AI 52 84z 4.68 4.69 
3KS 62 300z 5.21 5.20 
3KS 62 300 5.50 5. 4 9 
'11\T 77 20 4 . 8 3 4. 7 9 

=> 4.89(0.25)11 => 4.95(0.23}11 

1977 May 16 164748 63.91-22.31 8 ENG 

St D Az Tl Al T2 A2 Ms Msc 

KIR 17 58 14 2.0 15 1.6 4 . 61 4 . 7 3 
15 1.6 4.37 4 . 4 9 

:JPP 19 84 13 1.1 12 1.1 4 . 51 4. 62 
13 1.6 4.51 4. 62 

KHC 24 111 18 1. 5z 4. 52 4. 61 
16 1.8 4. 64 4. 7 3 

PRO 24 108 4.52 4. 61 
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SKO 33 110;: 4.81 4.86 
SKO 33 llO 5.11 5.16 

~> 4.62(0.22)9 ~> 4.71(0.20)9 

1977 JUn 02 145533 63' 63-19.18 1 ENG 

St D >.z Tl Al T2 A2 Ms Msc 

KIR 16 58 17 10.0 14 4.0 5.16 5.29 
14 4. 2 4 . 7 8 4.91 

UPP 17 86 !5 7. I 17 2.6 5' 04 5' 16 
14 4 . I 4. 81 4.93 

PRU 22 114 16 9.0 5,49 5.59 
PMR 50 3312; 4 '72 4.73 
MSO 51 229z 5,42 5.43 
TUL 53 2 7 7-:. 5,02 5.02 
TUL 53 277 4.82 4.82 

~> 5.03(0.27)9 •> 5.10(0.29) 

1977 JUl 01 183108 64.61-17.80 5 ISC 

St D Az Tl Al T2 A2 Ms Msc 

MOX 21 liB 3,87 3.97 
~> 3' 87 ( - => 3.97( -

19'77 Dec 28 203241 64.63-17.38 1 ENG 

St D Az Tl Al T2 A2 Ms Msc 

KIR 15 61 15 3.3 17 5. 4 4.86 5.00 
15 5.5 4.82 4.96 

UPP 17 90 18 2.2 18 1.4 4.49 4. 61 
20 4 . 4 4.68 4.80 

KEV 18 54 4.87 4.99 
KJF 19 7lz 5.06 5.17 

19 71 4.88 4.99 
NUR 19 83z 4.84 4' 95 
NUR lq 83 4.69 4. 80 
PRU 22 116 5.04 5.14 
KHC 22 119 17 J.Jz 4.8:5 4.93 

17 2.5 4' 93 5.03 
PMR 49 332z 4. 98 4.99 
MSO 52 299z 5.52 5.53 
MAI 52 84z 4.90 4. 91 
BKS 62 300z 5.46 5. 4 5 
BKS 62 300 5. 53 5.52 

~> 4.96(0.29)17 ~> 5.05(0.::5) 

1978 Jan 09 091542 65.98-16.99 10 ISC 

St D Az Tl Al T2 A2 Ms Msc 

SAL 15 98 z 4. 04 4.18 

•> 4. 04 ( - } => 4.18( -
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1978 Jan 09 135406 65.95-16.98 10 

St D Az T1 Al 

.~FS 15 98.:: 
?RU 23 119 

T2 A2 Ms Msc 

4.05 4.19 
4.49 4.58 

=> 4.27(0.31)2 => ·1.39·.~.=~ 

1978 Jan 09 190312 65.91-16.99 1 

St D A' 
;.:rs 15 '" ?:.J:.., 22 "' -··· '-..!..., 22 84 
.::...RtJ 35 68 2 

1978 Jan 09 

5t D A' 
:c!FS 15 98' 

Tl Al 

200248 

Tl Al 

T2 A Ms Msc 

4.17 4.3: 
4.61 4.'1 
4.71 4.31 
4.75 4.80 

=> 4.56(0.27)4 => 4.66(0.24} 

65.98-17.00 13 

T2 A2 Ms Msc 

3.69 3.83 

=> 3.69( - ) => 3.83(-

1978 Jan 10 015625 65.98-17.00 10 

St D Az Tl Al 

:-IF'S 15 98z 

1978 Jan 10 103857 

St D Az Tl Al 

:i.FS 15 99z 

T2 A2 Ms Msc 

4.13 4.27 

=> 4.13(- } => 4.~7(-

66.01-16.80 10 

T2 A2 Ms Msc 

3.49 3.63 

=> 3.49( - ) => 3.63( -

1978 Jan 10 124514 65.94-16.64 15 
St D Az Tl Al T2 A2 Ms M.sc: 

.:CLL 14 98z 3.68 3.83 
=> 3.68( - } => 3.83( -

ISC 

ENG 

ISC 

ISC 

ISC 

ENG 

una Jan 10 174215 65.98-17.00 10 ENG 

St D Az 
HFS 15 99z 
??.[) 23 119 
S!U 35 36 
:'AS 52 73 

Tl Al T2 Ms Msc 

4.34 4.48 
4.73 4.82 
4.40 4.45 
4.84 4.85 

=> 4.58(0.24)4 => ~.£: 

1978 Jan 10 192532 66.03-16.80 10 

S"t D Az Tl Al 

·'?S 15 99 

T2 A? Ms 
3. 4 2 3. :: t: 

'-'> 3.42{ 

ISC 
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1978 Jan 11 105815 65.95-16.91 9 

St D Az 
HFS 15 99z 
APA 19 63z 
PUL 22 84z 

Tl Al T2 A Ms Nsc 

4.14 4.28 
4.20 4.31 
4.50 4.60 

,> 4.28(0.19)3 => 4.40{0.18) 

1978 Jan 13 003123 66.01-16.94 3 

St D Az Tl Al 
SLL 14 98z 
MOX 21 123z 
TUL 53 277 

1978 Jun 21 232942 

St D Az Tl Al 

APP 15 91z 

TC A2 Ms Msc 
3. 4 9 3. 64 
3.90 4.00 
4.32 4. 32 

='> 3.90(0.41)3 

64.64-17.60 0 

T2 A2 Ms Msc 

3.73 3.87 

4.00(0.34} 

~> 3.73( - ) => 3.87( -

1978 Sep 06 192309 64.45-18.20 10 
St D . .;:::: Tl Al 

MOX 21 117 

1979 Apr 1 043131 

St D Az Tl Al 

HFS 15 92z 

1979 Apr 30 232801 

St D Az Tl Al 

HFS 15 99z 

1979 Jun 22 231801 

St D Az Tl Al 
KIR 15 61 11 2.4 

13 2.2 
HfS 15 93z 
WOL 1£ l40z 
DBN 17 126 
UPP 17 90 12 2.5 

12 2.5 
KJF 19 70z 
APA 20 59z 
MOX 21 119z 

1'2 A2 Ms Msc 
3.89 3.99 

=> 3.89( - } => 3.99{ -

64.51-17.60 5 

T2 A2 Ms Msc 

2.96 3.10 
=> 2.96( - ) => 3.10( -

66.53-17.95 10 

T2 A2 Ms Msc 

3.45 3.59 
""'> 3.45(- => 3.59(-

64.53-17.55 7 

T2 A2 Ms Msc 

13 2.8 4.76 4. 90 
4.30 4 . 4 4 
4.35 4.49 
4. 84 4. 97 
5.03 5. 15 

11 0.8 4.69 4 . 81 
4.26 4,38 
4.70 4.81 
4.53 4 . 64 
5.07 5.17 

ENG 

ENG 

ISC 

ISC 

ISC 

ISC 

ENG 
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"lOX 21 119 5.16 5.26 
:;;:;.r 21 121z 5.03 5.13 
~:'U 21 125z 4. 96 5.06 
?"JL 22 80z 4. 64 4.74 
?"JL 22 80 4.69 4.79 
~:i1C 23 118z 4.59 4.68 
:<HC 23 118 4.82 4 . 91 
:::.:a 26 114 4.95 5. c 3 
"..."/'V 26 104z 4.99 5.C7 
·_·zH 26 108z 4.98 5.06 
·_·zH 26 108 5.08 5. :_ 6 
:cs 30 103 4. 91 4. 97 
SKO 32 117z 5.18 5.24 
.: :!-'; 34 100 5.23 5. 2 8 
,:._~ij 36 66z 4. 94 4.9:1 
_.:._~[) 36 66 4. 93 4. 98 
2'/E 37 6" 4.99 5.03 
2"/E 37 64 4 . 8 4 4.88 
:;rw 41 90 5.62 5.65 
:.£N 42 94z 4.49 4.52 
:.£N 42 94 4.65 4.68 
::::K 42 15z 4. 32 4.35 
:-:K 42 15 4.38 4. 41 
... -...-s 46 52z 4.86 4.88 
~;-".'S 46 52 4. 91 4. 93 
:.:T 47 350z 5.22 5.24 

47 350 5.13 5.15 
-~3H. 51 83z 5.37 5.38 
:-.;s 52 72z 4.45 4. 4 6 
:-AS 52 72 4 . 8 5 4.86 
::<.:; 53 67 5.10 5.10 
~s? 54 7Qz :..18 ~I, 18 . ··-..._,,. 54 70 5.12 s. 12 
: ?.K 55 40z 5. 10 5.10 
: ;;x 55 40 5.13 5. 13 
~::;s 55 7z 4. 94 4. 94 
~:;;) 55 7 5.04 5.04 
:.._.:._:.: 57 41 4.91 4. 91 

=> 4.88 (0.30}48 => 4.94(0.28}48 

:i'BO May 05 132226 64.51-17.50 10 ISC 
'. D Az Tl Al T2 A2 Ms Msc . :·::: 15 92z 2.91 3.05 

=> 2. 91 ( - I => 3.05( -

: i'BO May 17 211530 63.15-24.49 10 ISC 

" Az Tl Al T2 A2 Ms Msc 
-~ . :;_ 8 83z 3.73 3.85 

=> 3.73( - I I => 3.85) -
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1.98() Aug 1.2 1.21.1.49 64..69-1.1.33 26 
St D ,, T1 A1 T2 A2 M' M'c 

KIR 15 " " 5. lz 4.90 s.o:, 
SLL 15 93z 4 . 81 oL 95 
UPP 17 90 12 6.4z 5,06 5.18 
COP 17 108z 4. 93 5.05 
KEV 18 54z 4.66 4 . 7 8 
KJF 19 7h 5.35 5. 46 
NUR 19 83z 4. 94 5.05 
MOX 21 119z 5.22 5.32 
MOX o; 119 5.39 5. 4 9 .. 
HOF 21 119z 5. 16 5.26 
GRF 22 12lz 5.34 5.44 
PRU 22 116z 5.18 5.28 
PRU 22 116 5.14 5.24 
KHC 23 119z 4.89 4. 98 
KHC 23 119 4.98 5.07 
KRA 24 109z 4. 90 4. 99 
KRA 24 109 5.03 5. 12 
COL 46 333z 5.08 5.10 
MSO 52 299z 4. 78 4.79 
GOL 54 281?z 5.29 5.29 
t-IAT " 20z 5.17 5.13 

~> 5.06(0.20)21 ~> 5.14 {0.20) 21 

1980 Aug 20 142538 62.70-25.33 20 ENG 
St D Az Tl Al T2 A2 Ms Msc 

KIR 19 54 20 O.Sz 3.83 3.94 
HFS 19 BOz 4.07 4 . 18 
[JPP 20 79 20 O.Sz 3.87 3. 98 
MOX 23 104z 4. 57 4. 66 
MOX 23 104 4.52 4.61 
GRF 24 106 4.82 4.91 
PRU 25 102z 4.06 4. 14 
PRlJ 25 102 4.38 4.46 
SRO 27 lOlz 4.49 4.57 
TUL 50 272z 4 . 64 4. 65 
BKS 60 295z 5.07 5.06 
BKS 60 295 5.09 5.08 

~> 4.45(0.43)12 ~> 4.52(0.39) 

1980 Aug 20 150559 62.70-25.28 9 ENG 
St D Az Tl Al T2 A2 Ms Msc 

KIR 19 55 15 0.6z 4.03 4.14 
HFS 19 8h 4. 16 4.27 
MOX 23 105z 4. 65 4. 74 
MOX 23 105 4. 55 4. 64 
GRF 24 107z 4.88 4. 97 
PRV 25 10.?z 4. 4 3 4.51 
PRU 25 102 4. 51 4.59 
KHC 25 105z 4.36 4 . 4 4 



•'-' 25 105 

:gao Dec 25 113730 
o- D Az Tl Al 

<?.. 15 68 18 3.1z 
- ~s 15 lOOz 
"": :..: 22 123z 

"'~X 22 123 
.-;._; 25 113z 
• :-A. 25 113 

53 276z 

1980 Dec 25 114353 

- D Az Tl AJ --
-,-s 15 lOOz 

:990 Dec 25 115743 

~: D Az Tl AJ 
_, ;os 15 100z 

1980 Dec 26 004521 
3[ D Az T] ·" 

. -- 15 99z 

1980 Dec 26 014640 
2[ D Az Tl Al 

:::~~ 15 98z 

1990 Dec 26 050056 

3t: 0 A2 Tl Al 

-'?.3 15 99z 

1990 Dec 26 050257 

St D Az Tl -'1 
.3::__,1 15 99z , .. , _ 
_ ,- t\ 20 87'2 

'-'-Q 58 284z 
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4.50 4 . 58 
~> 4.45(0.25}9 ~> 4.54(0.25} 

66.51-17.68 12 ENG 

T2 A2 Ms Msc 
4 . 4 7 4.61 
4.37 4.51 
4. 65 4 . 7 5 

4. 64 4 . 7 4 
4. 68 4 . 7 6 
L 86 4 . 94 
5.08 5.08 

•> 4.68(0.24}7 ~> 4.77(0.19) 

66.56-17.74 10 ENG 

T2 A2 Ms Msc 
3.73 3.87 

~> 3.73( - I => 3.87( -

66.63-17.39 10 ISC 

T2 A2 Ms Msc 

3.26 3. 40 
·> 3.::6( - I => .3. ·Hll -

55.50-17.86 10 ISC 

T2 A2 Ms Msc 
::. 97 3.11 

~> 2. 97 ( I •> 3. ;_ ;_ { 

66.39-18.17 10 ISC 

T2 A2 Ms Msc 
3.46 3.60 

=> 3.46( •> 3. 60 ( -

66.38-18.04 12 ISC 

T2 A2 Ms Msc 
3.71 3.85 

·> 3. 71 ( ~> 3.85( -
66.42-17.89 8 ENG 

T2 A2 Ms Msc 
3.93 4. 07 
4.02 4.13 
4 . 82 ! 4. 81 

~> 4.26(0.49)3 ~> 4.34(0.42) 
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1982 Nov 08 124327 62.70-24.55 l ENG 

St D Az Tl Al T2 A2 Ms Msc 

NUR 23 74z 3.54 3.63 
MOX 23 106;: 4.41 4. 50 
MOX 23 106 4.45 4.54 
PRU 25 104z 4.35 4.43 
PRU 25 104 4.42 4.50 
KRA 27 98z 4. 65 4 . 7 3 
ALQ 56 281z 4.65 4.65 

=> 4.36(0.38}7 ~> 4.43(0.37) 

1983 .Apr 06 135758 61.80-25.60 10 ISC 

St D Az Tl Al T2 A2 Ms Msc 

KIR 20 C' 

"' 14 1. Oz 4.31 4. 4 2 
UPP 21 76 23 1. 3z 4. 24 4.34 
KRA 27 94z 4.66 4.74 

~> 4.40(0.22)3 ~> 4.50(0.21) 

1983 May 16 153548 63.51-23.74 1 ENG 

St D Az Tl Al T2 A2 Ms Msc 

KJF 22 65z 4. 73 4.63 
NUR ,, 

"~ 79z 3.96 4.06 
MOX 23 1013z 4.55 4. 64 
MOX 23 108 4.59 4. 68 
PRU 24 106z 4.52 4.61 
PRU 24 106 4.59 4. 68 

~> 4.47(0.25)6 ~> 4.55(0.24) 

1983 May 16 154159 63.52-23.48 5 ENG 

St D Az Tl Al T2 A2 Ms Msc 
KIR 18 57 15 O.Bz 4.12 4.24 
UPP 19 82 10 2.0z 4 . 7 4 4 . 8 5 
KcTF 22 65z: 4. 93 5.03 
NUR 22 76z L35 4.45 
MOX 23 108z 4.98 5.07 
MOX 23 108 4.87 4.96 
GRF 23 llOz <L 35 4.44 
PRU 24 106z 4.83 4 '92 
PRU 24 106 <L 90 4.99 

KHC 25 108z 4. 83 4.91 
KHC 25 lOB 4. 94 5.02 

~> 4.71{0.29)11 ~> 4.81(0.29) 

1983 Jul 11 194201 63.47-23.90 4 ENG 

St D Az Tl Al T2 A2 Ms Msc 

DBN 19 113:: 3.82 3.93 
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GRF 23 109z 4.21 4.30 
~> 4.02(0.28)2 => 4.12(0.26) 

1983 Jul 11 202641 63.36-23.90 1 ENG 

St D Az Tl -" T2 A2 Ms Msc 

KIR 18 57 18 1. 9z - 4.42 4.54 
QBN 19 113z 4.40 4.51 
KEV 21 so, 4. 31 4. 41 
~RF 23 109z 4. 64 4.73 
KRA 27 99:: 4.86 4. 94 
~:!(Zi, 27 99 4. 33 S.Ol 

~> 4.59(0.26)6 ~> 4.£9(0.24) 

1983 Jul 20 094441 64.46-17.81 10 ISC 

St D Az Tl Al T2 A2 Ms Msc 
~ox 21 118z 4. 52 4.62 

~ox C1 118 4 . 4 6 4. 56 
~> 4.49(0.04)2 ~> 4.59(0.04) 

:984 Apr 24 082251 62.97-24.89 15 ENG 

.?t D Az Tl Al T2 A2 Ms Msc 
: !:!'-J 19 1llz 4.09 4.20 
·;·_·?. .::3 74z 4.17 4.26 
..,:x 23 105z 4. ~7 4.66 
wr::x 23 105 4. 60 4.69 

25 106z 4 . 15 4.23 
rc.;- 25 106 4 . 2 3 4.31 

25 103z 4 . 27 4.35 
.. -. c 103 4. 60 4. 68 
' 34 106z 4 . 4 6 4.69 . 34 106 4.44 4 . 4 9 

~> 4.36(0.20)10 ~> 4.46(0.21) 

:M4 Sep 30 233156 64.56-17.55 4 ENG 

Az Tl Al T2 A2 Ms Hsc . -:; . > 61 14 2.2z 4 . 4 7 4 . 61 
: 'I 70 10 1. Bz 4.59 4 . 71 

=~:-.. 126z 4. 4 4 4 . 52 
c:.: .. . . 53z 4.70 4 . 82 
._~ : 0< 70z 4.76 4 . e·· ... 82z 4.10 • 7. 

-j • L l 

._:. : lElz 4. 80 4.90 .. , ~ 18 4 . 94 5.04 
:25z 4 . 53 4. 6 3 

~ :15z 4. 7l 4. 3 :;_ 
~ :15 5.02 c •• 

~. 1 L 

~· :.:cz 4.58 4. 613 .. :! 8 z 4.38 4 . 4 7 
~;z : l 8 4 . 71 4.8G 
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VKA 24 116z 4 . 88 4.97 
KRA 24 108z 4.75 4. 8 4 
KRA 24 108 4.87 4.96 
JCT 60 278z 4.99 4. 98 

~> 4.68{0.24)18 ~> 4. 77 (0.23) :>3 

1984 Nov 10 084034 61.'78-29.21 37 ISC 
St D Az Tl Al T2 A2 Ms Msc 

SLL 1:0 16;:; 4. 97 5.08 
APO 20 75;; 4. 97 5.08 
DBN 20 104z 4.59 4. 67 
CCC 20 108z 5.20 5.31 
DOU 21 109z 4.85 4. 95 
COP 21 89z 4.74 4 • 8 4 
KIR 21 52 10 1. 2z 4.58 4.68 
UPP 22 74 19 4. 1 z 4.88 4.98 
LOR 23 115z 4.33 4. 4 2 
MDX 24 lOOz 5.10 5.19 
MDX 24 100 5.58 5.67 
GRF 24 102z 5.08 5.17 
NOR 24 70z 4. 61 4.70 
KHC 26 lOOz 4. 92 5.00 
KHC 26 100 4.77 4.85 
KRA 28 93z 4. 95 5.02 
KRA 28 93 4. 94 5.01 
OBN 33 72z 4 . 8 5 4. 90 
SKO 35 102z 4 . 7 4 4. 79 
SKO 35 102 4.91 4.96 
RSO 37 284z 5.28 5.32 
YKA 38 Jllz 5.22 5.26 
P.SS 46 285z 5.36 5.38 
TUL 49 27lz 4 . 4 6 4. 4 7 
ALQ 55 28Dz 5.42 5.42 
JCT 55 27lz 5.32 5.32 

~> 4.95(0.31)26 => 5.02(0.30} 

1985 Jun 25 103131 64.61-20.78 8 ENG 

St D Az Tl Al T2 A2 Ms Msc 
HFS 16 90z 4 . 21 4.34 
UPP 18 89 17 0.9z 4.12 4 . 2 4 
DBN 18 12lz 4.30 4.42 
COP 19 103z 4.36 4.47 
DOU 20 126z 4.50 4.61 
MOX 22 114 z 4.70 4.80 
MOX 22 114 4.50 4. 60 
GRF 23 116z 4.29 4. 38 
PRU 24 112 z 4.66 4.75 
PRU 24 112 4.63 4.72 
KHC 24 114 z 4.43 4.52 
KHC 24 114 4 . 4 4 4.53 
VKA 26 112z 4.76 4.84 
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!\RA 26 105z 4.75 4.83 
;<RA 26 105 4.74 4.82 

=> 4.49(0.21)15 => 4.60(0.19) 

1985 Jun 26 133856 64.67-20.80 10 ISC 

St D Az Tl Al T2 A2 Ms Msc 
:~rs 16 90z 3.54 3.67 
~ox 22 114 z 3.93 4.03 
~:JX 22 114 3.72 3.82 
?RU 24 112z 4.10 4 .19 

=> 3.82(0.2414 => 3.93((1.23) 

1985 Jun 28 164446 64.60-20.60. 3 ISC 

5~ D Az Tl Al T2 A2 Ms Msc 

~:s 16 sg, 3.56 3.69 
:;?3 23 116 3.60 3.69 

=> 3.58 (0.03)2 => 3.69{0.00) 

1985 Aug 30 184714 67.71-19.01 10 ISC 
,_ 

D Az Tl Al T2 A2 Ms Msc 
··: :<, 15 71 14 1. Sz 4.27 4. 41 
_'?? 18 98 16 1. 9z 4 . 4 4 4.56 
: !:~ 20 13lz 3.99 4 . l :::-
.. 24 125z 3.86 3.95 .. 24 120z 4.20 4. 2 9 

.. 24 120 4 . 34 4. 4 3 
c:.,:: 25 122z 4. 4 5 4. 53 
c:,: 25 122 4. 4 5 4. 63 

=> 4.26(0.24)8 => ~ . :·to i ~· . :_ ~ 

~i85 Aug 30 190143 67.65-18.88 15 ENG 
. - :J Az Tl Al T2 A2 Ms Msc 

~: _;. ;4 71 15 3.0z 4.53 4.68 
:7 99 17 4.3z 4 . 77 4.89 . - ;- :9 '" 4 . 81 4 . 81 

:es ;,_g 132z 4.39 4.50 
.. ::>: 23 124z 4.39 4.48 
Ol(f CJ 124 4.66 4.75 
.. • ' 23 126z 4.57 4,66 
' . . 25 123z 4 . 8 4 4. 92 . 
' . . 25 123 4. 64 4.72 

=> 4. 62 ( 0. 17} 9 => 4.71{0.151 

:gas Dec 24 105205 67.73-18.70 10 ISC 

St D Az Tl Al T2 A2 Ms Msc 
•;-.:R 20 90z 3.77 3.88 
~-;; F 23 12Sz 4. 08 4.17 

=> 3.91(0.19}2 => 4.02(0.20) 
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1986 Apr 02 084134 62.63-25.37 10 ENG 

St D A' Tl Al T2 A2 Ms Msc 
PRU 25 102z 4.39 4.47 

=> 4. 39 ( - 1 => 4. 471 -

1986 Apr 02 084642 62.69-25.28 10 ENG 

St D A- Tl Al T2 A2 Ms Msc 
KIR 19 55 13 1. Sz 4.49 4. 60 
HFS 19 80 4. 64 L 75 
DBN 19 109 4.74 4.85 
UPP 20 79 18 1. 9z 4. 50 4. 61 
DOU 21 114 z 4.55 4.65 
MOX 23 104 z 5.08 5. 17 
MOX 23 104 4.99 5.08 
GRF 24 106z 5.03 5.1~ 
PRU 25 102z 4. 92 5.00 
KHC 25 lOS 4.65 4. 73 
VKA 27 103z 4.95 5.03 
KRA 27 96, 4. 92 5.00 
SKO 34 105z 4. 98 5.03 
SKO 34 105 4.14 ·1 . 19 
TUL 50 272z 5.60 5.61 
ALQ 56 28lz 5.10 5.10 
CHT 88 52' 4.68 1.63 

=> 4.82(0.33)17 => 4.89(0.32) 

1986 Apr 02 085951 62.73-25.27 8 ENG 

St D A' Tl Al T2 A2 Ms Msc 
KIR 19 55 13 0.9z 4. 27 4.38 
DBN 19 109z 4 • 4 4 4. 55 
UPP 20 78 18 1. 7z 4 • 4 5 4.56 
GRF 24 106z 4. 63 4.72 
PRU 25 102z 4. 62 4.70 
PRU 25 102 4.61 4.69 

=> 4.50(0.14)6 => 4.60(0.13) 

1986 Apr 02 152617 62.66-25.36 5 ENG 

St D M Tl Al T2 A2 Ms Msc 
KIR 19 55 13 0.9z 4.27 4. 38 
HFS 19 so, 4.63 4 . 7 4 
DBN 1 9 109z 4 . 4 4 4.55 
UPP 20 79 19 1. 3z 4 . 31 4.42 
MOX 23 104 z 4 . 8 4 4.93 
MOX 23 104 4 . 81 4.90 
CLL 23 lOlz 4. 62 4.71 
GRF 24 106z 4.81 4. 90 
PRU 25 102: 4.69 4.77 
PRU 25 102 4.76 4. 84 
VKA 27 103z 4.80 4.88 
KRA 27 96 4.99 5.07 
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50 272z 5.33 5.34 
:, =.; 66 l3:z 4.50 4 . 4 8 

~> 4.70(0.28)14 ~> 4.78{0.26) 

:986 Apr 02 174003 62.60-25.44 6 ENG 
,_ 

D Az Tl Al T2 A2 Ms Msc 

'"= ?. 19 55 14 0.7z 4.14 4.25 
: 3 ~; 19 109z 4 . 2 5 4. 3 6 
.. 21 78 22 1. 2z 4.22 4.32 

~ ~-:J 25 102z 4.55 4.63 
50 272z 5.09 5.10 

=> 4.45(0.39)5 ~> 4.59(0.31) 

:986 Apr 02 174949 62.65-25.29 12 ENG 
.::-!: D Az Tl Al T2 A2 Ms Msc 

o:: R 19 55 15 1. 9z 4. 57 4 . 68 
- :s 19 80z 4.71 4. 82 
~::N 19 109z 4.77 4. 8 8 
"?P 20 78 24 3.0z 4. 57 4 . 68 
~X 23 104z 5.13 5. 22_ 

~_:;x 23 104 5.01 5. 1 (. 
~?.f 24 106z 5.20 5. 2 9 

:: :\'w 24 101z 4. 97 5.C6 
~;;_:; 24 101 5.06 5. 15 
? ?.U 25 102z 5.02 5. 10 
? ? ;_; 25 102 4.90 4. 9~ - 25 104z 4. 79 4.6-
;'f.A 27 103z 5.04 5. :_;::; 
•:;_.; 27 96 5. 12 c •• 

~.LU 

.:-:::.J 28 101 5 . 04 5.11 
_-;.:o 34 105z 5.05 5.10 
.:-:<:J 34 105 s. 14 5.19 
::._•;T 41 96z 4.66 4.69 
w_:"..T 80 13z 4 . 7 6 4. 72 
~C:T 88 52z 4. 81 4.76 

•> 4.92(0.20)20 ~> 4.99(0.20) 

:986 Apr 02 203530 62.40-25.70 10 ISC 

5t D Az Tl Al T2 A2 Ms Msc 
-?S 19 7 9z 3.57 3.68 

•> 3. 57 ( - I ~> 3. 68 ( -

:986 Sep 16 141810 63.36-24.05 10 ISC 

-- D Az Tl Al T2 A2 Ms Msc 
:-•;s 21 112z 4.56 4.66 
.· :F 22 65z 4.64 4 . 7 4 
·:.;<., 23 ,,_ 

-" 3. 4 7 ! 3.56 
-:..F 23 109z 4. 37 4. 4 6 
c "iJ 25 195z 4 . 4 2 4. 50 
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PRU 25 195 4.27 4. 35 
~> 4.29(0.42)6 "'> 4.39(0.43) 

1986 Oct 12 233412 66.21-17.43 10 ISC 
St D Az Tl Al T2 A2 Ms Msc 

HFS 18 99 3.32 3.44 
GRF 22 124z 3.88 3.98 

~> 3.60(0.40)2 ~> 3. 71 (0.38) 

1986 Nov 23 024903 64.65-17.35 7 ENG 
St D Az Tl Al T2 A2 Ms Msc 

DAG 12 359z. 5.04 5.0::0 
K!R 15 61 15 3.3z 4.61 4 . 7 5 
UPP 1' 90 co 7.3z 4.89 5.01 
KEV 18 54:': 5.11 5.23 
KJF 19 7lz 5.24 5.35 
NUR 19 83z 5.04 5.15 

~> 4.99(0.22)5 => 5.12(0.21) 

1987 May 25 113156 63.91-19.79m 8 NG 
St D Az T1 Al T2 A2 Ms Msc 

HFS 16 88 5.68 5.81 
DBN 17 120z 5.87 5.99 
UPP 18 86 13 37z - 5.83 5.95 
DOU 19 125z 5.32 5.43 
KEV 19 5lz 5. 65 5.76 
KJF 20 6h 5.85 5.96 
MOX 21 114 z 5.82 5.92 
MOX 21 114 5.74 5.B4 
STU " "· 120z 5.62 5.72 
GRF 22 ll6z 5.98 6.08 
WET 23 115z 5.84 5.93 
PRU 23 lllz 5.69 5.78 
PRU 23 111 6.22 6. 31 
FUR 23 118z 6.14 6.23 
WAR 24 lOOz 5. 92 6.01 
KBA 25 117z 6.21 6.29 
VKA 25 lllz 5.87 5.95 
SRO 26 110 5.75 5.83 
RSN 39 312z 6.00 6.04 
RSO 40 287z 5.81 5.84 
PMR 49 331z 5. 92 5.93 
TUL 52 276z 6.62 6.63 
GLD 53 287z 5. 91 5.91 
GOL 53 287z 5.74 5.74 
JCT 59 276z 5.51 5.50 
BKS 62 299 6.73 6.72 
CAR 63 234z 5.49 5.48 
UPA 69 246.:: 5.41 5.39 
BJI 71 35 6.13 6.10 
LZH 71 46 6.12 6. 09 



SSE 80 33z 
SSE: 80 33 
ZOB 88 226z 
LPB 88 226z 
t;IN 91 HE>z 
:?LR 97 136z 

1987 Jul 01 

St D Az 
MOX 21 119z 
MOX 21 119 
GRF 21 121 

1988 Sep 09 

St D Az 

HFS 16 99z 
PRO 23 119z 
PRU 23 119 
KRA 25 112z 
KRA 25 112 

1988 Sep 12 

St D Az 
HFS 15 100 
UPP 17 96 
K.JF 19 76z 
GRF 23 124z 
PRU 23 119z 
PRU 23 119 
VI'A 26 119z 
SKO 33 119 
WMQ 56 57z 
LZH 68 48z 
ZOB 91 228z 

1988 Sep 12 

St D Az 

HFS 16 99z 

1989 Fab 03 

St D Az 
HFS 15 93 
NUR 20 83z 
MOX 21 119z 

175623 
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6.35 6.31 
6.08 6.04 
5.75 5.70 
5.86 5.81 
6.22 6.1' 
5.92 5.86 

=> 5.88(0.26}36 => 5.95(0.29) 

64.72-17.67 7 ENG 

Tl Al T2 A2 Ms Msc 
3. 4 9 3.59 
3.57 3.67 
3.55 3.65 

•> 3.54{0.04}3 •> 3.64 (l1.04} 

144043 66.64-17.84m 3 ENG 

Tl Al T2 A2 Ms Msc 

3.64 3.77 
4.13 4.22 
4.22 4.31 
4.15 4.23 
4 . 4 8 4.56 

•> 4.12(0.30}5 4.22(0.29) 

201917 66.64-17.87m. 6 ENG 

Tl Al T2 A2 Ms Msc 

4.06 4.20 
10 0.9z 4.30 4 . 4 2 

4.69 4.80 
4.17 4. 26 
4. 32 4. 41 
4 . 54 4. 63 
4.50 4.58 
4.68 4 . 7 3 
4. 8 6 4.86 
4. 7 4 4 . 7 2 
4.51 4 . 4 6 

·> 4.49{0.25)11 ,:-- 4.55(0.22) 

230019 66.60-18.40 0 ISC 

Tl Al T2 .lJ.l ."1.s -~~::_· 

< ~;. 
~. c :; . 4. 

., 
~. .::s .: . .; : ,· -

151826 64.56-17.43 2 ENG 

Tl Al T2 A2 ."1.s .V.s .: 

<. - ~ . ~ 
4 . ' ' ~ . ' 
4 . 9 ' -. 
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MOX 21 119 4.89 4.99 
GRf 21 121z 4 . 71 4 . 81 
SKO 32 ll7z 4 . 7 6 4.82 
SKO 32 117 4.99 5.05 
GAM 55 73, 5.09 5.09 
GTA 65 49, 5.15 5.13 
GTA 65 49 5. 15 5.13 
BJI 70 36, 5.36 5.33 
TIY 71 40 5.29 5.26 

•> 4.91 (0.33)12 •> 4.95(0.27\ 

1989 May 06 234613 64.70-17.45 10 rsc 
St D Az Tl .u T2 A2 Ms Msc 

MOX 21 119z 4.07 4.17 
PRU 00 

"" 116z 4.24 4. 34 
·> 4.16(0.12)2 ·> 4.26(0.12) 

1990 Mar 19 104633 63.95-21.93• 6 ENG 

St D Az Tl Al T2 A2 Ms Msc 
MOX 22 llOz 4.70 4.80 
KHC 24 llOz 4.63 4.72 
KHC 24 110 4.50 4. 59 
PRU 24 108;: <L 41 4.50 
PRO 24 108 4.72 4.81 
KRA 26 lOlz 4.51 4.59 
KRA 26 101 4. 74 4.82 
SKO 33 llOz 4. 52 4.57 
SKO 33 110 4.50 4.55 
GTA 67 45, 4.91 4.89 

"'> 4.61(0.15)10 o= 4.68(0.14) 

1990 Hay 26 025632 63.00-24.72 19 ENG 

" D P.z Tl Al T2 A2 Ms Msc 
GRF 24 108z 3.56 3.65 
PRrJ 25 103z 4 • 34 4.42 
PRU " 103 4.40 4.48 
KHC " 106z 4.22 4.30 
KHC 25 106 4.24 4.32 

•> 4.15(0.34)5 •> 4.23(0.33) 

1990 Sop 15 175203 63.81-22.48 10 rsc 
St D Az Tl .41 T2 A2 Ms Msc 

fLN 19 131z 4.03 4.14 
LOR 22 126z 3.93 4.03 
HAU 22 121z 3.84 3.94 
GRF 23 112z 3.56 3.65 
RJF 23 132z 4 .10 4.19 

=> 3.89 (0.21) 5 •> 4.00(0.21) 
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-1990 Sep 15 230747 64.65-17.60. 21 ENG 
St D Az Tl Al T2 A2 Ms Msc 

:<:.: R 15 61 13 8.5z 5.08 5.22 
._.?P 17 90 22 9.6z 4. 97 5.09 
:-:3N 17 127z 4.84 4.96 
~0? 17 108z 3.93 4. 05 
~LN 18 14 2 z 5.21 5.33 
3NS 19 125z 5.31 5. 4 2 
!WR 20 83z 5.09 5.20 
::LL 21 116z 5. 18 5.28 
~ox 21 119z 5.29 5.39 
~ox 21 119 5.35 5.45 
:.oR 21 136z 5.45 5.55 
:-:ou 21 131z 5. 31 5.41 
::;RF 21 12lz 5. 16 5.26 
RJF 22 142z 5.23 5.33 
?RA 22 116z 5.24 5.34 
?RU 22 116z 5.33 5. 4 3 
PRO 22 116 5.36 5. 4 6 
KHC 23 119z 4. 68 -:. ,, 
KHC 23 119 5.22 5. 3 ~ 
KRA 24 109z 5.00 5.09 
KRA 24 109 5.14 5.23 
SKO 32 117z 5.20 5. 2 6 
SKO 32 117 5.38 5. 4-: 
KSH 57 68 5. 64 5.64 
KSH 57 68' 5.71 5.7: 
WMQ 57 56 5.55 5.55 
WMQ 57 56 5.38 5.38 
;_.rc 59 166z 4. 92 4 . 91 
BKS 62 300z 5.56 5.55 
BKS 62 300 5.65 5.64 
GTA 65 49 5. 4 7 5.45 
GTA 65 49z 5. 43 5.41 
BTO 67 41 5.75 5.73 
HHC 67 40 5.19 5.17 
HHC 67 40z 4 . 81 4. 79 
CN2 68 28 5.23 5.21 
CN2 68 28z 5.56 5.54 
MOJ 68 25z 5.09 5.07 
BJI 69 36 5.80 5.78 
BJI 69 36z 5.73 5. 71 
SNY 69 30z 5.25 5.23 
1ZH 70 48 5.55 5.52 
1ZH 70 48z 5.27 5.24 
UPA 70 248z 5.11 5.08 
TIY 71 40 5.50 5.47 
TIY 71 40z 5.71 5.68 
012 72 33 5.56 5.53 
012 72 33z 5. 4 6 5.43 
XAN 73 " 5.65 5. 62 
TIA 73 37 5.23 5.20 
TIA 73 37z 5.59 5.56 
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C02 74 50z 5.65 5.62 
NJ2 78 3h 5.32 5.28 
SSE 79 35z 5.51 5.47 
KMI 79 53, 5.45 5.41 

e> 5.31(0.32)55 e> 5.34 (0.29) 

1990 Oct 30 123038 63.03-24.56 1 ENG 

St D Az Tl Al T2 A2 Ms Msc 
KIR 19 56 15 1. 6z 4. 4 4 4 . 55 
FLN 19 126z 4. 81 4. 92 
LOR 22 122z 4.58 4. 68 
HAU 23 117z 4.41 4.50 
MOX 23 106z 4.52 4 . 61 
CLL 23 103z 4 . 31 4.40 
LJF 23 12Bz 4.50 4.59 
GRF 23 108z 4 . 19 4.20 
PRU 25 103z 4.64 4.72 
PRU 25 103 4.58 4 . 56 
KHC 25 106 4. 46 4 • 54 
GTA 69 43z 4. 98 4.96 
BJI 73 31z 4. 60 4.57 
LZH 73 42z 4.78 4.75 
:'IY 74 34z 5.02 4.99 

=> 4.59(0.23)14 e> 4.63(0.21)15 

1990 Oct 30 125447 63.08-24.66 5 ISC 

St D Az Tl Al T2 A2 Ms Msc 
LOR 22 122z 3.94 4 . 04 
HAU 23 117z 3.86 3.95 

=> 3.90(0.06)2 e> 4.00(0.06) 

1990 Oct 30 130713 63. 38-24. 11 10 ENG 

St D Az Tl Al T2 A2 Ms Msc 
LOR 22 122z 4.12 4.22 
RJF 23 128z 4.09 4.19 
PRU 25 103z 4. 38 4.46 
KHC 25 106z 4. 18 4.26 

e> 4.19(0.13)4 => 4.28(0.12) 

1990 Oct 30 133551 62.96-24.14 5 ISC 

St D Az Tl Al T2 A2 Ms Msc 
LOR 22 122z 4. 21 4.31 
MOX 23 106z 4 . 17 4.26 
GRF 23 108z 3. 83 3. 92 
KHC 25 106 4.23 4.31 

e> 4.11(0.19}4 => 4.20(0.19} 
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1990 Oct 30 135758 63.26-24.34 10 

St D Az 

:..oR 22 122z 
:-!AU 23 117z 
~ox 23 106z 
?.JF 23 128z 
:;RF 24 108z 
KHC 25 106z 
KRA 27 96z 
209 86 222z 

Tl Al T2 A2 Ms 

4 . 2 6 
4.10 
4.28 
4.20 
4.08 
4. 4 4 
4. 54 
4.17 

Msc 

4.36 
4.19 
4. 37 
4.29 
4.17 
4 . 52 
4. 62 
4 . 12 

=> 4.26(0.16)8 => 4.33(0.17) 

1990 Oct 30 140337 63.16-24.29 2 

St D 
KIR 19 
FLN 19 
::.oR 22 
HAU 23 
MOX 23 
CLL 23 
RJF 23 
GRF 23 
?RU 25 
PRU 25 
KHC 25 
BJI 73 
LZH 73 

A' 
56 

126z 
122z 
117z 
106z 
103z 
128z 
108z 
104z 
104 
106 
31, 
4h 

Tl 
15 

Al T2 

1. 4 z 
A2 Ms 

4.38 
4.66 
4 • 4 7 
4.33 
4.49 
4. 31 
4. 4 3 
4 . 08 
4.54 
4. 61 
4.59 
4. 60 
4 • 7 3 

Msc 

4. 4 9 
4. 77 
4.57 
4. 4 2 
4.58 
4 . 4 0 
4. 52 
4.17 
4. 62 
4.69 
4. 67 
4.57 
4.69 

=> 4.48(0.17)12 => 4.55(0,161 

1990 Oct 30 154731 63.32-24.06 5 

St D Az 

LOR 22 123z 
KHC 25 107z 

Tl A1 

1990 Oct 30 191553 

St D Az Tl Al 

FLN 19 127z 
LOR 22 122z 
HAU 23 llSz 
RJF 23 129z 
PRU 25 104z 
KHC 25 107 
ZOE 66 222z 

T2 A2 Ms Msc 

4.21 4.31 
4.36 4.44 

=> 4.28(0.11)2 

63.22-24.23 13 

T2 A2 Ms 

4 . 21 

' ,. ., . ., . 

=> ~ . - . 

.'1s:: 

c 32 
' ' . ., . ., -
., . '--

~ .. 

' ' .. 

=> 4.38(0.09) 

ENG 

ENG 

ISC 

ENG 
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1990 Oct 30 212340 63.28-24.21 10 ENG 

St D Az Tl Al T2 A2 Ms Msc 

KIR 19 56 13 0.9:: 4 . 2 6 4.37 
LOR 22 lLlz 4.50 4. 60 
NOX C3 105z 4.49 4.58 
GRF 24 107z 4.28 4. 37 
PRU 25 103z 4. 4 7 4.55 
PRU 25 103 4. 43 4 . 51 
KHC 2:-. 106 4.53 4 . 61 
KRA o-, 97z 4.59 4.67 L' 

KRA 27 97 4. 92 5.00 
GTA 69 4), 4.81 4.79 
LZH 7] 41, 4.67 4. 64 
TIY 74 34z 4.75 4. 72 

e> 4.56(0.20)12 e> 4,62 (0.17) 

1990 Oct 30 231005 63.18-24.33 5 ISC 

St D Az Tl Al T2 A2 Ms Msc 

LOR 22 122z 3.72 3.82 
HAU 23 118z 3.53 3.62 

e> 3.62(0.13)2 e> 3.72(0.14) 

1990 Oct 30 234822 63.13-24.41 10 ISC 

St D Az Tl Al T2 A2 Ms Msc 

LOR 22 122z 3.82 3.92 
HAU 23 117z 3.73 3.82 
RJF 23 128z 3.74 3.83 

e> 3.76(0.05)3 3.86{0.05) 

1990 Oct 31 005146 63.21-24.16 10 ENG 

St D Az Tl Al T2 A2 Ms Msc 

LOR 22 122z 4.22 4.32 
HAU 23 118z 4 . 10 4.19 
MOX 23 106z 4. 30 4.39 
RJF 23 128z 4.20 4.29 
GRF 23 108z 3.86 3.98 
PRU 25 104z 4. 37 4.45 
KHC 25 107 4. 33 4 . 41 
KRA 27 98z 4. 59 4 . 67 
KRA 27 9B 4.78 4. 86 
WMQ 61 50' 4,36 4.35 

e> 4.31(0.25)10 => 4.39(0.24) 

1990 oct 31 034416 63.08-24.78 5 ISC 

St D A' Tl Al T2 A2 Ms Msc 
LOR 2: 12lz 4.00 4.10 
HAU 23 117z 3.93 4.02 
RJF 23 128z 3.94 4.03 



P!<.!J 25 10 3z 

1990 Oct 31 040046 

St D Az Tl Al 
LOR 23 122z 
HAU 23 117z 
RJF 23 128 z. 

1990 Oct 31 045015 

St D Az Tl Al 
:..oR 22 122z 
HAU 23 117z 
R.Jr 23 128z 

1990 oct 31 055217 

St D Az Tl Al 
LOR 22 122z 
HAU 23 117 z 

1990 Oct 31 062332 

St D Az Tl Al 
LOR 22 123z 
HAU 23 118 z 

1990 Oct 31 065857 

St D Az Tl Al 
LOR 22 122z 
HAU 23 118z 

1990 Oct 31 083937 

St D Az Tl Al 
HAU 23 118z 

1990 Nov 03 142614 

St D Az Tl Al 
FLN 20 128z 
LOR 22 124z 
HAU 23 119z 
RJF 23 130z 
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=> .:.-::·S'C.l0;4 

63.32-24.66 5 

T2 A2 Ms Msc 

4 '02 4 . 11 
3.86 3.96 
::.97 4.07 

=> 3.95(0.08)3 => 4.05(0.08) 

63.14-24.63 10 

T2 A2 Ms Msc 
3.84 3.94 
3.75 3.84 
3.77 3.86 

=> 3.79(0.05}3 => 3.88(0.05) 

63.24-24.55 5 

T2 A2 Ms Msc 

3.82 3.92 
3.56 3.65 

=> 3.6910.:8:,;;: =:-> ~- " ·'·""' 

63.23-23.93 5 

T2 A2 Ms Msc 

3.71 3.81 
3.57 3.66 

=> 3.64(0.10)2 => j, ~ ""'' 

63.28-24.23 15 

T2 A2 Ms Msc 

3.84 3.94 
3.71 3.80 

=> 3.77(0.09)2 => 3.87(0.10) 

63.26-24.30 

T2 A2 

5 
Ms Msc 

3.53 3.52 

=> 3.53( - )1 => 3.52{ -

63.60-24.00 10 

T2 A2 Ms Msc 

3.62 3.73 
3.54 3.64 
3.55 3.64 
3.57 3.66 

=> 3.57(0.04)4 => 3.67(0.4) 

ISC 

ENG 

ISC 

ISC 

ENG 

ISC 

ISC 
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1990 Nov 05 172029 63.09-24.17 10 ENG 
St D Az Tl AI T2 A2 Ms Msc 

FLN 19 127z 3.89 4. 00 
LOP. 22 122z 3. 84 3.94 
HAU 23 118z 3.55 3.64 
RJf 23 129z 3.84 3.93 

=> 3.78(0.16)4 => 3.88(0.16) 

1990 Dec 29 025743 68.40-18.20 10 ISC 

St D Az Tl Al T2 A2 Ms Msc 
LZH 67 48z 4. 92! 4.90 

=> 4. 92 I - I => 4. 90 ( -

1991 Jan 30 074346 64.38-20.75• 19 ENG 
St D Az Tl Al TZ A2 Ms Msc 

KIR 17 60 17 2.7z 4.53 4. 65 
UPP 18 86 18 3.1z 4.63 4.75 
DBN 18 120z 4. 60 4.72 
CLL 22 llOz 4.55 4. 65 
GR.t 22 116z 4.33 4.43 
PRA 23 11lz 4.65 4.74 
t'RU 24 lllz 4. 7 4 4 . i3 3 
PRU 24 111 4. 88 4 . 97 
KHC 24 113z 4.68 4.77 
KHC 24 113 4 . 8 3 4.72 
VKA 26 111 4.72 4.80 
KRA 26 104z 5.09 5.17 
KPA 26 104 5.12 5.20 
LP.G 26 131z 4.09 4. 17 
ALQ 57 283:.: 5.11 5.11 
WMQ 59 54z 4.66 4. 65 
B~TI 71 34z 4.78 4.75 
TIY 72 37z 4. 7 8 4.75 

=> 4.71(0.26)18 => 4.77(0.241 

1992 Apr 25 064845 64.65-17.39 9 ENG 
St D Az Tl Al T2 A2 Ms Msc 

fLN 18 14 2 z 3.86 3.98 
BNS 19 125z 4. 92 5.03 
MOX 21 119z 4.70 4.80 
MOX 21 119 4.67 4 . 77 
CLL " 116z 4. 65 4.75 
LOR Cl 136z 4.39 4.49 
HATJ 21 13lz 4 . 11 4.21 
GRF 21 121z 4.55 4. 66 
RJF 22 14 2 z 3.81 3.91 
PRA 22 116z 4. 64 4.74 
PRU 22 116z 4.68 4 . 78 
PFU 22 116 4 . 7 4 4.84 
KHC 23 118z 4.53 4. 62 
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:<HC 23 118 4. 63 4. 72 
JBN 28 84z 4.70 4.77 
JBN 28 84 4.78 4.85 
:;TA 65 49 4. 93 4. 91 
~RA 65 49z 4 . 94 4. 92 
~ZH 70 48 4. 97 4. 94 
:L.ZH 70 48z 4.75 4.72 

=> 4.60(0.33)20 => 4. 67 (0. 30) 20 

1992 Sap 26 054552 64.66-17.60 9 ENG 
St D Az Tl Al T2 A2 Ms Msc 

KIR 15 61 15 7.9z 4.99 5. ~ 3 
UPP 17 90 20 6.8z 4 .tP ,;. 9? 
KEV 18 54 z c '' ~. '- "' 
FLN 18 142z ,; • ~ E ~ . ': -

BNS 19 125z 5. c:: c ' ' 

NUR 20 83z 4.?? ' " 

MOX 21 119z c --~ . "t - . - -

MOX 21 119 ':;. 3 ~ : . ~ ~ 

CLL 21 116z c c 

LOR 21 136z 5. ~: :: . .; :: 
HAU 21 131z . , ' :..~ ' 
GRF 21 lL:lz 5.C"-
RJF 22 142z 5. : E - . 
PRA 22 116z ':-. 3:3 - . ~ -·""· 
PRU 22 116z ' . ' c ' _. .... 
PRU 22 116 c • ' 

_. . .) ~ ' " .· .... 
P!JL 22 80z 5.06 5. 1 t 
PUL 22 80 4.99 :-.0? 
WET 22 119z 5.34 5.44 
F:.JR 

,, 
<- l23z 5,37 5. 4 6 

KHC 23 118~ 5.36 5.45 
KHC " 118 5.22 5. 31 
WAR 23 104z 4 . 7 7 4 . 8 6 
OJC 24 109z 5. 12 5.21 
MNK 25 94z 5.04 5. 12 
MNK 25 94 5.22 5.30 
SPC 25 110 5. 10 5. 18 
LVV 26 104 z 5. 31 5.39 
LVV 26 104 5.28 5.36 
UZH •• "' 109z 5.19 5.27 
UZH 27 109 5. 41 5. 4 9 
OBN 28 84z 5.33 5.40 
OBN 28 84 5.33 5.40 
MOS 28 82z 5.20 5.27 
MOS 28 82 5.23 5.30 
KIS 31 103z 5.14 5.20 
KIS 31 103 5.20 5.26 
SIM 34 100z 5.06 5.11 
SIM 34 100 5.25 5.30 
ANN 36 97z 5.31 5.36 
ANN 36 97 5.28 5.33 
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ARU 36 66, 5.53 5.58 
ARU 36 66 5.51 5.56 
NRI 37 35z 5.68 5.72 
mn 31 35 5.28 5.32 
SVE 37 64, 5.57 5.61 
SVE 37 64 5. 4 9 5.53 
RSN 37 265z 5.01 5.06 
HRV 37 260z 5.27 5. 32 
soc 38 "' 5.25 5.29 
soc 38 96 5.09 5.13 
PYA 39 92, 5.38 5.42 
PYA 39 92 5.34 5.38 
MTA 42 9::'z 4. 76 4 . 7 9 
MTA " 92 5.13 5.16 
MAK 42 8h 5. 41 5. 44 
MAK 42 89 5.51 5.54 
TIK 42 IS, 5.03 5.06 
MCW 43 266z. 4. 99 5.02 
BAK 45 89, 5.74 5.76 
CEH 46 .262z 4.85 4.87 
ILT 47 350z 5.28 5.30 
IKT 47 350 5.21 5.23 
?MR 49 J22z 5. 43 5. 4 4 
FVM 49 ~ 7 4 z 5. 43 5. 4 4 
SIT 50 32lz 5.31 5.32 
RSS 50 290z 5. 14 5. 1 5 
l\.SH 51 83:: 5.63 5. 64 
JI.SH 51 83 5.65 5.66 
YAK 51 19, 5. 18 5. 19 
YAK 51 19 5.26 5.27 
UER 53 "' 5.03 5.03 
UER 53 47 5.61 5. 61 
FRU 53 67, 5.52 5.52 
FRU 53 67 5.61 5.61 
MIA 53 275z 5.42 5. 42 
GOL 54 288z 5.63 5.63 
IRK 55 40z 5.47 5.47 
IRK 55 40 5.37 5.37 
MGD 55 ,, 5.03 5.03 
MGD 55 7 5.22 5.22 
ZAK 56 41:: 5.29 5.28 
ZAK 56 41 5.38 5.37 
KSH 57 68 5.53 5.52 
KSH 57 68, 5.63 5.62 
SON 57 336z 5. 12 5. 1::. 
WMQ 57 56:: 5. 4 6 5. 4 5 
WMQ 57 56 5.64 5.63 
CIT 58 33z 5.66 5.65 
ALQ 59 286z 5.66 5.65 
WDC 60 302z 5.38 5.37 
TPN 61 295z 5.65 5. 64 
SMY 63 352z 5.39 5.38 
TUC 63 288z 5.58 5.57 
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::;A 63 ~96z :..!31 5.80 
-,_, 65 H:: ' -- 5. 7C 
-"-" 65 49 5. 77 5.75 
~~:) 67 41 .: . 74 5.72 
··- 68 40 5.42 5.40 

-:~c 68 40z 5.60 5.58 
=~2 68 28 5.34 5.32 
=~·2 68 28z 5.54 5.52 
~JJ 68 25;>; 5. 34 5.32 
5JI 70 36 5.63 5.60 
.3SY 70 30 5.28 5.25 
.:;~y 70 30z 5. 27 5.24 
:.zH 70 48 5.53 5.50 
:IY 71 40 5.74 5.71 
-:'IY 71 40z 5.60 5.57 
:.sA 71 61 5.23 5.20 
=-sA 71 61 z 5.25 5.22 
JL2 72 32 5.88 5.85 
LJL2 72 32z 5. 4 8 5.45 
XAN 73 44 5.54 5.51 
XAN 73 44z 5.58 5.55 
TIA 73 37 5.56 5.53 
TIA 73 37z 5.78 5.75 
C02 74 50 5.61 5.58 
:o2 74 50z 5.57 5.54 
WHN 78 41 5.66 5.62 
WHN 78 41z 5.72 5.66 
KMI 79 53z 5.23 5. 19 
GYA 79 49 5.69 5.65 
GYA 79 49z 5.35 5.31 
QIZ 87 49 5.71 5.66 
HON 89 324z 5. 44 5.39 
ZOB 89 228z 5.04 4.99 
LPB 90 228z 5.39 5.34 

~> 5.36(0.25)128 ~> 5.38(0.23} 

1992 O..c 27 122321 64.00-21.20. 3 ISC 
St D Az Tl Al T2 A2 Ms Msc 

FLN 19 133z 3.70 3.81 
LOR 22 12 8 z 3.64 3.74 
HAU 22 123z 3. 4 9 3.59 
RFJ 23 134z 3.69 3.78 

~> 3.63(0.10)4 ~> 3.73(0.10) 

1993 Jun 22 123349 64.71-17.30 6 ENG 
St D Az Tl Al T2 A2 Ms Msc 

KIR 15 61 14 3.7z 4.69 4.83 
UPP 17 90 23 3. 5 ;~ 4.51 4. 63 
DBN 17 127z 4.25 4. 37 
FLN 18 142z 4. 60 4. 72 
BNS 19 125z 5.04 5.15 
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MOX 21 119z 4,80 4.90 
CLL 21 116z 4.80 4. 9C 
LOR 21 136z 4.85 4.95 
HAU 2: 13lz 4 . 4 9 4.59 
GRF 21 121z 4. 70 4.80 
BRG 21 115 4.89 4.99 
BRG 21 114z 4. 97 5.07 
RJF 22 14 3 z 4.55 4.65 
PRA 22 116z 4,89 4.99 
PUL 22 so, 4.65 4.75 
PUL 22 80 4. 62 4.72 
WET 22 l20z 4.76 4.86 
FUR 23 123z 5.00 5.09 
RAC ~4 lllz 4 . 71 4. 80 
MNK 25 94 z 4. 64 4. 72 
UZH 26 lOBz 4.71 4.7? 
UZH 26 108 4 . 7 6 4.84 
OBN 28 84, 4. 77 4.84 
OBN 28 84 4. 79 4.86 
MOS 28 82, 4. 90 4. 97 
MOS 28 82 5.13 5.20 
KIS 30 103z 4.76 4.82 
KIS 30 103 4.69 4 • 7 5 
SKO 32 117z 4 • 7 4 4.80 
ANN 36 '" 4.82 4. 87 
ANN 36 97 4 . 8 0 4 . 8 5 
ARU 36 66, 5.17 5.22 
ARU 36 66 5.13 5.18 
NRI 37 35z 4.84 4.88 
NRI 37 35 5. 10 5. 14 
SVE 37 65, 5.24 5.28 
SVE 37 65 5. 10 5. 14 
soc 38 %z 4.95 4.99 
soc 38 96 4,77 4 . 81 
KIV 39 93;: 4. 90 4. 94 
PYA 39 92:: 4. 94 4. 98 
PYA 39 92 5.04 5.08 
GRO 41 so, 5.07 5.10 
GRO 41 90 5.19 5.22 
MTA 42 93, 4.88 4. 91 
SHE 44 go, 4.78 4.80 
SHE 44 90 5.01 5.03 
BAK 45 89, 5.34 5.36 
BAK 45 89 5.57 5.59 
ILT 47 351z 5.00 5.02 
ILT 47 351 4.88 4. 90 
ELT 49 5h 4.80 4 . 81 
PMR 49 332z 4 . 81 4.82 
YAK 51 19, 4. 62 4.63 
YAK 51 19 4. 64 4. 65 
FRU 53 67z :.0.16 5.16 
MGD 55 7, 4.69 4.69 
MGD 55 7 4. 62 4.62 



Re-.~~ J : .. c .-....:-•-: .. _-. ·-< ~~-

KSH 56 68 c ~ - . - " 

KSH 56 68, : . ~ ~ 
"'MQ 57 56 
WMQ 57 56, c ~ ~ 

-;..rc 59 166z .; . ;; ~ , . 
woe 60 302z c ~ ~ ' 

~ 
, . , 

CMB 62 299z 4 ;; .. ' " 
BKS 62 300z c ~ ' 

GTA 65 49 .; . ::-:: ' . 
GTA 65 "' :.::E ' BTO 67 41 = . ;: ;; .. ' 

YSS 68 15, c '' ' " 
' , ' ' 

YSS 68 15 4. ':06 ' ~ ' ., . _ .. 
CN2 68 28 <: r ~ c ~ ~ 

~ • ~ L 

CN2 68 "' .s. c. 4 :. -: 4 
BJI 69 36 5.31 5.35 
BJI 69 36, 5.36 ' ' ' ~ • .:l'> 

SNY 70 3Q, 5.00 4. 97 
LZH 70 48 s .14 5. 11 
LZH 70 48, 5.02 4.99 
TIY 71 40 5.34 5.31 
TIY 71 40z 5. 4 4 5. 41 
XAN 73 44 5.23 5.20 
XAN 73 "' 5.27 5.24 
C02 74 50z 5.08 5.05 
NJ2 78 3h 4.96 4. 92 
SSE 79 35 5.43 5.39 
SSE 79 35z 5.19 5. 15 
GYA 79 4 9z 4. 92 4 . 8 8 
ZOB 89 228z 4. 64 4.59 

~> 4.93(0.26)88 ~> 4.96(0.25)88 

1994 Feb 08 032758 66.47-1925 17 ENG 

St D Az Tl Al T2 A2 Ms Msc 
OAG 10 1z 4. 98 5.16 
KIR 15 67, 12 12z 5.25 5.39 
UPP 18 95z 14 7.4z 5.11 5.23 
OBN 19 128z 4.89 5.00 
NUR 20 86z 5.06 5.17 
BNS 20 127z 5. 62 5.73 
MOX 22 121z 5.09 5.19 
LOR 23 137z 5.25 5.34 
PUL 23 83, 5. 63 5.72 
PUL 23 83 5.55 5.64 
HAU 23 132z 4.89 4.98 
BRG 23 117 5.43 5.52 
GRF 23 122z 5.22 5. 31 
PRA 24 117z 5.73 5.82 
PRU 24 117z 5.34 5.43 
PRU 24 117 5.51 5.60 
WET 24 121z 5.45 5.54 
RJF 24 142z 4. 97 5.06 
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FUF. 24 124z 5.42 5.51 
RAC 25 113z 5. 11 5.19 
MNK 26 96, 5. 4 4 5.52 
MNK 26 96 5.58 5.66 
LVV 27 106z 5.24 5.32 
LVV 27 106 5.54 5.62 
UZH 28 119 5.60 5.67 
MOS 28 8h ' u 5.59 -'•-''-

MOS 28 84 5.52 5.59 
KIS 32 104 2 5.34 5. 40 
KIS 32 104 5.50 5.56 
CBM 32 257z 5.07 5. 13 
LBN 36 258z 5.06 5.11 
AWl 36 til z 5.86 5.91 
ARL: " 67 5.53 5.58 _, [) 

SVE 36 ,,, 5.96 6.01 
SV£ 36 66 5.70 5.75 
ANN 37 98c 5.39 5.43 
ANN 37 98 5.34 5. 38 
LSC 3S 25 7 z 5. 4 4 5 . .:.8 
PYA 40 93c 5. 41 5.44 
PYA 40 93 5.44 5. 4 7 
YSN 40 263z 5.44 5.0 
GRO " 91, 5.98 6.01 
GRO 4l 91 6.15 6.18 
MCW 43 ::'6~z 5.39 5. 42 
CEH 46 259z 4.69 4. 71 
PMR 47 330z 5. 17 5.19 
SLM 48 271z 5.32 5.33 
SIT 48 319z 5.19 5.20 
FVM 48 27lz 5.77 5.78 
GOG 50 261::: 5.36 ' 7' -' • _.I 

NEW 50 300z 5.25 5.26 
ASH 51 83 5.92 5.93 
OXF 51 268z 5.18 5. 19 
MIA 53 272z 5.56 5.56 
GLD 53 285z 5.67 5.67 
WMO 55 276z 5. 7 3 5. 73 
SDN 55 334z 5.09 5.09 
DUG 55 292z 5.42 5. 4 2 
KSH 56 68 5.87 5.87 
KSH 56 68c 5.81 5.81 
WMQ 57 56 5.44 5.44 
WMQ 57 56z 5.88 5.88 
ALQ 57 283z 5.71 5.71 
woe 58 300z 5.23 5.22 
TPN 59 293z 5.34 5.33 
CMB 60 297z 5. 15 5.14 
SMY 61 351z 5.37 5.36 
PET 61 ,, 5.12 5 . 11 
ISA 61 294z 5.38 5.37 
TUC 61 286z 5.56 5.55 
SAO 61 297z 5.20 5.19 
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·:::OTA 64 49 5. 4 7 5.45 
GTA 64 49z 6.00 5.98 
BTO 66 40 5. 42 5. 40 
HHC 66 39 5.40 5.38 
HHC 66 39 5.53 5.31 
!'-:!OJ 67 24z 5.20 5.18 
:::N2 67 27 5.27 5.25 
CN2 67 '" 5. 13 5.11 
SNY 68 29z 5. 12 5. 10 
BJI 68 35 5.76 5. 7 4 
LZH 69 47 5.63 5.61 
LZH 69 47z 5.63 5.61 
TIY 70 39 5.63 5.60 
TIY 70 39z 5.84 5.81 
LSA 71 60 5.54 5.51 
LSA 71 60z 5.97 5. 94 
XAN 72 43 5.66 5.63 
XAN 72 43z 5.72 5.69 
TIA 72 36 5.49 5. 46 
TIA 72 36z 5.54 5.41 
C02 74 49 5.56 5.53 
C02 74 4 9z 5.60 5.57 
MAT 76 19z 5. 16 S. L3 
WHN 77 40 5. 4 8 5.44 
WHN 77 40z 5.39 5.35 
SSE 78 34 5. 4 5 c < • 

~·"-
SSE 78 34z 5.29 5.2: 
GYA 79 48 5.80 5. ~ E 
GYA 79 48z 5.02 4. ':'3 
KMI 79 52 5. 4 2 5.33 
KMI 79 52z 5. 43 5.39 
HON 87 322z 5. 42 5. 3-

~> 5.44 (0.28) 103 ~> S.H .. ~ 

1994 May 05 051452 64.52-17.52 9 ENG 

St D Az Tl Al T2 A2 Ms Msc 
DAG 12 359 5.05 5.21 
DAG 12 359z 4. 95 5.11 
KIR 15 61 16 5.5z 4 . 7 9 4.93 
UPP 17 90 18 6.1 4 . 87 4.99 
DBN 17 126z 4. 7 5 4 . 87 
COP 17 107z 4. 61 4.73 
BNS 19 125z 5. 4 8 5.59 
MDX 21 119z 5.18 5.28 
GRF 21 121z 4.96 5.06 
BRG 21 115 5.28 5.38 
BRG 21 115z 5.40 5.50 
PRA 22 116z 4.80 4. 90 
PRU 22 116z 5.26 5.36 
PRU 22 116 5.36 5.46 
PUL 22 BOz 4. 92 5.02 
PUL 22 80 5.04 5. 14 
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KHC 23 llBz 5. 13 5.22 
KW.: 23 118 5.04 5.13 
l'lNK ;;;::, 94c 5. 14 5.22 
LJU 26 121 5.26 5. 34 
UZH 26 lOBz 5.04 : .. 12 
UZH 26 108 5.20 5.28 
OBN 28 84z 5. 11 5. 18 
OBN 28 84 4.69 4.76 
MOS 28 82z 5.18 5.25 
MOS 28 82 5.09 5. 16 
KIS 30 103 5. 14 5.20 
CBM 32 262z 5.00 5.06 
SIM 34 lOOz 5.25 5.30 
ABU 36 66z 5.33 5.38 
ARll 36 66 5.20 5.25 
LBN 36 263z 5.09 5.15 
SVE 37 64z 5. 41 5.44 
SVE 37 64 5.27 5.31 
HRV 37 260z 5.08 5.12 
soc 38 95z 5.19 s.n 
soc 38 95 5. 14 5. 18 
LST 39 261z 5.09 5.13 
KIV 39 92z 5.03 5.07 
PYA ]9 92z 5.29 5.33 
PYA 39 92 5. 4 2 5. 4 6 
YKA 39 313z 5.25 5.29 
BIN " 264z 5.03 5.06 
YSN 40 267z 5.06 5.09 
GRO 41 90z 5.58 5.61 
GRO 41 90 5.78 5.81 
MAT " 92 4.96 4.99 
e.AK 42 89z 5.21 5.24 
MAK 42 89 5.66 5.69 
BAK 4S 89z 5.59 5.61 
BAK 45 89 5.87 5. 8 9 
ILT 47 350z 5.37 5.39 
:::LT 47 350 5.11 5.13 
K.AT 4C\ 84z s. 16 5.11 
K.AT '" 84 5. 10 5.11 
PMR 49 332z 5. 19 5.20 
SIT 50 321z 5.32 5.33 
GOG 50 265z 5.18 5.19 
ASH 51 83z 5.50 5. 51 
ASH 51 83 5.57 5.58 
MIA 54 275z 5.17 5.17 
GLD 54 288z 5.51 5.51 
GOL 52 288z 5.07 5.07 
IRK 55 40z 5.29 5.29 
IRK 55 40 5. 4 6 5.46 
WMO St. 2l9z 5.54 5.S4 
KSH 57 68 5.39 5.39 
KSH 57 68z 5. 4 8 5. 4 8 
DUG 57 294z 5. 4 9 5. 4 9 



SON 
>NQ 
WMQ 
ALQ 
LIK 
YBH 
woe 
ORV 
CMB 
TUC 
SMY 
PET 
ISA 
SAO 
GTA 
GTA 
BTO 
HHC 
HHC 
CN2 
BJI 
BJI 

57 336z 
57 56 
57 56z 

286z 
165z 
303z 

58 
59 
59 
60 302z 
61 301 z 
62 299z 
63 288z 
63 352z 
63 3z 

296z 
299z 

49 

63 
63 
65 
65 
67 
68 
68 
68 
70 
70 

49z 
41 
40 
40z 

SNY 70 
70 
70 

LZH 
LZH 
TIY 71 

28z 
36 
36z 
30z 
48 
48<: 
4 (1 z 

TIY 71 
73 
73 
78 
78 

XAN 
XAN 
NJ2 
NJ2 
SSE 79 
SSE 79 

79 
79 
80 
89 

KMI 
KMI 
GYA 
HON 

" 4 4 

37 
37z 
35 
3Sz 
53 
53z 
4 9z 

324z 

1995 

St 
FLN 
MOX 
LOR 
HAU 
GRF 
BRG 
PRU 
OBN 
KIS 

Dec 11 

D Az 
18 141z 
21 118z 
21 135z 
21 130z 
21 120z 
21 114 
22 115z 
28 84z 
30 102 

052248 

Tl 
18 
19 
16 
17 
21 
26 
12 
14 
15 

Al 

1.4 
2.7 
7 • ".' 0. 7 
0. 7 
0.5 
1.2 
0. 5 
0.6 
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5.30 5.30 
5.35 5.35 
5.30 5.30 
5.50 5.49 
4.~6 4.95 
5.14 5.13 
5.38 5.37 
5.78 5.77 
5.47 5.46 
5.35 5.34 
5.31 5.30 
4. 98 4 . 97 
5.68 5.67 
5.61 5.60 
5.09 5.07 
5.52 5.50 
5.31 5.29 
5.23 5.21 
5.34 5.32 
5.10 5.08 
5.53 5.50 
5.58 5.55 
5.21 5.18 
5.28 5.25 
5.19 5.16 
5.41 5.28 
5.55 5.52 
5.55 5.52 
5.39 5.36 
5.48 5.44 
5.33 5.29 
5.42 5.38 
5.43 5.39 
5.19 5.15 
5.14 5.10 
5.19 5.15 
5.013 5.03 

=> 5.~E 1 C.24!106 => 

64.59-17.74 10 

'I2 A2 Ns 

26 0.6 

4.65 . -- . 
• c 
~ . " 

.'1s c: 

L 39 
4.. 

, .. 
' . --
" ' • L 

5.28(0.22) 

ENG 
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BRVK 43 62 18 0.1 16 0.1 3.93 3.96 
BJI 69 36, 20 0.3 4.53 4.50 
LZH 70 47, 22 0.3 4.50 4. 4 7 

=> 4.33{0.27)12 => 4.39(0.26)12 
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SOTES 

A key to the worksheets in Part ill 

St 
D 
Az 
AI A2 
Tl T2 
z 
Ms 
Msc 

Station code 
Geocentric epicentral distance of station in degrees 
Azimuth of station 
Maximum horizontal ground displacements 
Corresponding periods in seconds 
indicates A and T taken from vertical component 
Event magnitude from Prague formula 
Event magnitude corrected for distance 

(Event M) (Standard deviation) (number of stations reporting) 
=>Ms (Prague)=> Msc (Prague, corrected for 0) 
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