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SUMMARY

P and PcP recorded at four medium aperture seismometer arrays from explosions at Novaya
Zemlya (Russia) are analysed. Five seismograms are produced for each P and PcP recording: the short
period sum; the short period filtered in the bands 0.5-4 Hz and 1-4 Hz; the broad band; and the broad band
corrected for the effects of anelastic attenuation. Each seismogram used in the analysis is illustrated. The
estimates made include: the array magnitude m,; the arrival time of the free surface reflection; v, (the
steady level of the explosion source reduced displacement potential); the seismic moment M,; the broad
band pulse rise-time, fall-time and duration; and the root mean square (RMS) amplitude in various time
windows of the P and PcP codas. The variation in the estimates with maximum-likelihood magnitude (m%*)
is investigated; mY/" being estimated using ISC data. The main conclusions are:

) the relationship between log,, ., and m¥" is

log,oW., = (1.05 + 0.08) m™ - (2.08 + 0.45);
(ii) the rise time of the P pulse scales as (yield)"'?;
(iii)  the relationship between log,,M, and m'* is

log,\M, = (1.15 £ 0.18) m}* + (8.92 + 1.05);

(iv)  the apparent pP-P times differ from station to station whereas the pPcP-PcP times consistently lie
in the range 0.4-0.5 s indicating a depth of firing of around 1000 m;

v) RMS amplitude is a reliable estimator of relative source size.

1. INTRODUCTION

Within the area of the former USSR several sites were used extensively for underground
nuclear testing. These include the principal test site near Semipalatinsk in East Kazakhstan used apparently
for nuclear weapon development, and a test site in the North Caspian Sea area used to develop peaceful
nuclear explosion technology for creating underground storage cavities in salt and for decoupling
experiments. The third major test site is at Novaya Zemlya (NZ) in the Arctic circle. This remote area was
originally used for atmospheric tesis of large nuclear explosions presumably to avoid radioactive
contamination of populated areas. Between 1966 and 1976 some very large explosions were detonated
underground at NZ to avoid presumatly the risk of seismic damage that might have occurred if they had
been conducted near Semipalatinsk.

The underground explosions at NZ have been fired at two separate sites (figure 1) referred
to in this report as the northern NZ (NNZ) and the southern NZ (SNZ) sites. Most of the explosions have
been at the NNZ site which is near the Matochkin Shar Strait, which divides NZ into two islands. Only four
underground explosions appear to have been fired at the SNZ site which lies near the southern tip of the
southern island of NZ.

Short period (SP) P from large underground explosions is generally well recorded at
teleseismic distances, particularly by the medium aperture seismometer arrays in Scotland, Canada, India
and Australia. Analyses of the seismograms from explosions at East Kazakhstan and North Caspian Sea
recorded at these arrays have been published [1,2]. Similar analyses have also been published for explosions
at non-USSR test-sites such as the Nevada Test site in the USA, and the French test sites in Hoggar, Algeria
and the Tuamotu Archipelago in the South Pacific [3,4,5,6]. The purpose of this report is to present the
results of the analysis of P seismograras from underground explosions at NZ (table 1) recorded at the four
arrays (table 2).




The recordings for each explosion have been processed to produce not only the SP array sum
but also a broad band (BB) record anc! a BB record corrected for attenuation. A number of measurements,
most related to source size, are made on the data including: the seismic magnitude; _; the moment M,; the
source-pulse rise and fall times and duration; and the arrival times of the free surface reflections. ,_ is the
steady level of the explosion source reduced displacement potential. Root mean square (RMS) estimates
are made of the amplitude in selected time-windows of the P wave and its coda. Pre-signal noise estimates
in the six seconds preceding the onse: are also made. In addition to an analysis of the P wave, the wave
reflected at the core-mantle boundary (PcP) is analysed in a similar manner. In general PcP is a simple
arrival with little or no coda.

The report is a catalegue of processed array seismograms and the measurements made.
Analyses of the measurements are also given. Ideally any analysis of P waves from explosions would be
discussed in terms of the yield of the explosion. However, no yields of explosions at NZ have yet been
published. Some information is available from an official Russian source but this has not been used here
because the uncertainties in the yields are too large (Fisk et al [7]). As a result the measurements are
investigated here as a function of th: maximum-likelihood magnitude (m%*) derived from International
Seismological Centre (ISC) Bulletin clata using the method described by Lilwall & Marshall [8].

2. GEOLOGY OF NOVAYA ZEMLYA

Novaya Zemlya is a continuation of the Ural mountain chain which does not reach a
particularly large elevation. The peik elevation is about 1000 m. The northernmost of the islands is
covered with ice. The region is seismically stable indicating that uplift along faults which occurred in the
Quaternary period has stopped. The southern portion of the Urals’ fold belt is contiguous with the Russian
Platform to the west and with portion:; of the central Asian fold belts to the east. In its northern portion it
is contiguous with the Barents mediar. massif in the west and with portions of other fold belts beneath the
West Siberian cover which consists of several thousand metres of horizontal sediments. The crustal
thickness is some 40 km.

Most of the underground explosions appear to be in shales and limestones of Cambrian age,
the oldest rocks in NZ (figure 2). Ordovician and Silurian rocks are extensive and are mainly limestones,
greywacke-type sandstones, and shales. Devonian rocks are present but differ in the east and west. The
western Devonian is limestones and iore rarely sandstones and shales. The eastern Devonian is mainly
shales and sandstones. The volcanic rocks of Devonian age which are extensive in the main Ural belt are
virtually absent in NZ. The Carboniferous is mainly limestones and the Permian, extensive in NZ, is a
varied succession of sandstones, silts and clays, and some coal-bearing strata.

3. PROCESSING AND ANALYSIS METHODS

The methods used to process the P and PcP data are virtually identical to those used by
Lyman et al [3], Marshall et al [2] and Douglas et al [6] in their studies of array recordings of the P waves
from underground explosions. However, for completeness the methods are described briefly here.

The SP seismograms are from the arrays at Eskdalemuir, Scotland (EKA), Yellowknife,
Canada (YKA), Warramunga, Australia (WRA) and Gauribidanur, India (GBA). The location of the arrays
relative to NZ is shown in figure 3. All of the data available in the archives of the AWE seismological
centre Blacknest have been used. Most of the data are taken from master tapes of edited digitised analogue
recordings; some of the more recent explosions were directly recorded on digital tapes. The dates at which
digital recording commenced at the arrays is given in table 2. The sampling interval of all signals processed
is 0.05 s. The quality of the data is good even though much of it has been stored on analogue magnetic
tapes for many years. Details of the analogue recording systems are given by Mowat & Burch [9]. Some
data are taken from experimental BB systems and strong motion (SM) seismometers for which not all the
calibration details are known. Nevertheless, the seismograms from these systems are presented because they
are often the only data for a particuler explosion. A list of available data is given in table 3. Some PcP
data are missing because insufficient lengths of recordings were transcribed onto master tapes for archiving.
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WRA at 106.0° is in the core shadow for the NZ test-sites which makes detection of P waves
from small explosions difficult. The waves that are seen are diffracted arrivals and tend to be relatively
complex waveforms. For the large explosions the signal-to-noise ratio (SNR) is very good but data for the
small explosions are unavailable.

Deconvolved BB records are obtained for each explosion by passing the SP seismogram
through a filter with a response as a function of frequency ® of | a(®) | /a,(®), where a,(w) is the SP
instrument response and a,(®) the BB response. The frequency response of the SP recording system of one
array (YKA) and the BB response are shown in figure 4. The SP responses of the other arrays differ
slightly from that shown but these differences have been taken into account in the processing. Phase shifts
due to the BB instrument are removed by using | a,(w) | rather than a,(®). The resultant seismograms are
termed "phaseless seismograms" (Stewart & Douglas [10]). To reduce the noise on the BB seismograms
they are passed through a Wiener filter (Douglas & Young [11]); the filter being designed using the
spectrum of the noise ahead of the signal and an assumed theoretical signal spectrum. The application of
the Wiener filter produces a least squares estimate of the BB displacement, ie, the ground displacement at
the recording site.

To produce estimates of the ground displacement at the source, corrections are made for the
effects of anelastic attenuation over the path between the source and the receiver by passing the BB
seismograms through a filter with a response [b(®)]"', where b(w) is the response, as a function of frequency,

of an attenuation operator. The operator used is that of Carpenter [11] in which | b(w) | is exp(-wt*/2) and
the phase spectrum is specified using Futterman’s theory [12]. t* is the ratio of travel time to Q, the

specific quality factor.

The value of t* used in the processing is 0.15 s at all arrays except for WRA where a value
0.30 s is used to try and compensate for some of the effects of diffraction around the outer core. The effect
of diffraction is equivalent to a low pass filter and is thus similar to the effect of attenuation. The value
for t* of 0.15 s is the same as that used by Bache et al [14], Douglas [15] and Stewart [1] for explosions
on the Russian Platform. The same value has been used for processing PcP; since PcP spends considerably
less time in the attenuating upper mantle than the P a larger value of t* is not warranted.

The rise-time, 1, fall-time, 1, duration and area of the P and PcP pulses (which are used
to determine y, and M,) are all parameters related to the size of the source and are measured on the BB
seismogram. The rise time is measured by dividing peak pulse amplitude by the maximum gradient of the
leading edge of the P pulse (Stewart [16]). The fall time is determined in a similar way. The pulse duration
(Tp) is taken as the time when the seismogram returns to the same amplitude level as its onset. However,
if the SNR is low or the pulse is perturbed by secondary arrivals the duration is taken as the time from the
onset to the apparent onset of the secondary arrival. H,, the area under the P pulse, is measured by
integrating the pulse for a time T, beginning at the onset.

Douglas [15] shows that estimates of H, should not be affected by the amount of attenuation
between the source and the receiver. However, in practice H, is measured on the BB seismogram corrected
for anelastic attenuation. The P pulses on such seismograms are of shorter duration and thus are less
perturbed by later or scattered arrivals than on uncorrected seismograms. Further, noise interference is
minimised.

The value of v, derived from the P-pulse area H,, is defined as
Y., = [KG(A)]'H,

where G(A) is the geometrical spreading factor for P waves propagating to distance A, and k is the
amplification effect of the free surface. However, this implies that

plvl = povo

where p, and v, are the density and P-wave speed respectively for the source material, and p, and v, the
values for the recording station. If p,v, # p,v, then from Carpenter [17] a better estimator of the long term




~ level is given by

%
Y. = [2G(A)]" [P_] H

o
P11

taking k to be a factor of 2.
The relationship between y,*" and M, the moment is, following Aki et al [18]
M, = 4mp,viye

Estimates of y,," have been made from H, (and the area of the PcP pulse) using the tables of G(A) given

by Carpenter [17]. The values of p, and v, at the arrays together with the assumed values of p, and v, are
given in table 4.

The individual station measurements of T, and 1, duration and y_ for each explosion are
combined to give a best estimates using the least squares matrix factorisation (LSMF) method described by
Douglas [19]. It is assumed that the log of the measurements can be represented as the sum of a source
effect, a receiver effect and an error term. The LSMF method is used to estimate the effects in the presence
of the error.

The magnitude m, at cach array station and the RMS amplitude of selected time windows
are determined from the SP P-wave seismograms. The m, is calculated using the Gutenberg & Richter [20]
formula

m, = log,,A/T + B(A) + 8§,

where A is the amplitude and T the period of the P wave within the first few cycles after onset. B(A) is
a correction for distance. Here the B(A) curve of Lilwall [21] is used. This curve is normalised to that of
Gutenberg and Richter. S is a statior. correction determined by comparing the station magnitude with a

network-average magnitude. The effect of T on the estimate of magnitude is investigated. Thus magnitude
is determined from A, the amplitude corrected for the instrumental response at period T, and A, the
amplitude measured on the seismogram taking no account of T. These magnitudes are compared to those
derived using A/T.

An example of the output of the analysis procedure is given in figure 5 .

4. EPICENTRE LOCATION

The locations of the explosions at NZ have been estimated by the method of Joint Epicentre
Determination (JED) (Douglas [22]). Lilwall & Marshall [8] used this procedure to locate NZ explosions
which occurred between 1964 and 1983. Here the earlier work has been updated to include the explosions
which have occurred between 1983 and 1990.

The method uses P and PKP arrival times taken from the ISC Bulletins to determine the
locations relative to a fixed epicentre of one of the explosions. The method is most effective when all the
epicentres are from a small area since any departure from the assumed travel-time curve can then be
corrected for by a single term for each station. Thus, the NNZ and SNZ test-sites are treated separately.

To use JED at least one explosion epicentre must be restrained at each test site.
Unfortunately the true location is not known for any of the explosions at NZ so the selection of one
explosion epicentre to restrain must be determined from other evidence. The constrained epicentre used for
the northern site is that of the explosion of 29 September 1976. This explosion was well recorded and lies

near the centre of the cluster of explosion epicentres. However, the use of the ISC location (73.41°N
54.50°E) results in epicentres straddling the Matochkin Shar Strait. Such a situation is probably not realistic




since this would require the setting up of command and control facilities for conducting nuclear tests on the
north and south side of the Strait. The assumption has thus been made that the explosions all occurred in
adits in the mountains immediately south of the Strait. For this reason the restrained location was chosen
so that the epicentres lie beneath two mountain groups on the south of the Strait. The relocations are some
10-15 km east of those obtained by the ISC. In the absence of any topographic control on the location of
the SNZ explosions their epicentres are estimated relative to the ISC epicentre for the explosion of
2 November 1974.

The arrival times are weighted to reduce the effect of gross errors. Gross errors can occur
when for example, analysts misread the time code and report the wrong minute giving a P onset which is
1 minute out. Errors such as this are weighted out using the method of uniform reduction (Jeffreys [23]).
For NNZ there is sufficient data to enable estimates to be made of the standard deviation of the time
residuals for many of the stations and the readings are also weighted according to the standard deviation..
The final epicentres are given in table 1 and are shown in figures 6 and 7. The weighted standard deviation
of the arrival time residuals is small (0.057 s) which together with the large number of readings results in
very small 95% confidence regions (Appendix B) for most of the epicentres. The relative locations will
reflect this but absolute locations are tied to the choice of co-ordinates for the restrained epicentre.

5. DESCRIPTION OF SEISMOGRAMS

Examination of the SF seismograms shows that the NNZ test-site can be divided into three
areas. The areas are described here simply as NE, W and S and are shown in figure 8. The SP "average"
seismograms at each station from each area is illustrated in figure 30. Whilst no single feature on the
seismogram is common to all arrays, two array seismograms from the same explosion are sufficient to
indicate a specific epicentral area. Figures 9-29 show the seismograms of the explosions at NNZ grouped
by station and area. The trace at the top of the figure is the sum of the seismograms shown beneath. The
purpose of the summation is to use, effectively, a source array to see whether there are any significant
arrivals from reflectors in the source region. However, it would appear there are none. The summed
seismogram is, effectively, the "average" seismogram for the particular region. Each of the figures includes
an ‘average’ seismogram together with the individual BB and BB t* corrected seismogram for each
explosion in the specific area.

Five of the explosions analysed are reported by Fisk et al [7] to be multiple explosions. The
explosion at the SNZ test-site on 18 October 1975 was identified by Hurley [24] as a double explosion from
the appearance of BB P at the four arrays. The appearance of the SP P seismograms from the disturbance
at the NNZ test-site on 11 October 1980 led Stewart & Marshall [25] to identify this also as a double
explosion. These identifications were later confirmed by Fisk et al [7] who, on evidence provided by the
Russians, states that three of the early explosions were also double explosions. The double explosions are
indicated in table 11. There is no observable evidence in the seismograms that these early explosions are
in fact doubles. This suggests they were fired simultaneously and so close together that the two arrivals
cannot be resolved on the seismograrr.

At all stations the direction of first motion for both P and PcP is clearly positive; this is
expected for an explosion source which has a radially symmetric radiation pattern. Buchbinder [26],

however presents observations of PcP at distances of less than 32° which appear to show a dilatational first
motion. However, Kogan [27] shows that the readings are in error and that no phase reversal is observed.

The clear compressional pulses observed on the BB PcP waves recorded at EKA at an epicentral distance
of 29.2° support the Kogan view.

The explosions at NZ are recorded at the four array stations with good SNRs resulting in
excellent quality BB conversions. However, variations in the appearance of the seismograms from one array
to another do occur.

5.1 Eskdalemuir

The P and PcP as reccrded at EKA (A = 29.2° from NNZ) are shown in figures 9 to 11 and

7




21 to 23 respectively. The seismograms are simple at all three areas of the test-site, with those in the NE
area being the simplest of all. The three NE explosions for which EKA data are available are all relatively
small. The other explosions in this area were very large and the signal saturated the recording system. The
seismograms from explosions in the W and S areas are a little more complex due to the presence of what
appears to be the free surface reflection, pP, which is clearly observed on the BB recordings. There are no
arrivals resulting from variations in wave speed within the upper mantle which give rise to triplication of
the P travel time curve. This is in contrast to the extremely complex P seismograms recorded at GBA from
explosions at the Chinese test-site in Xinjiang (Jones [28]) at a distance of 29.1° (figure 31).

The smallest explosion detected at EKA from NNZ is that of 9 October 1977 for which
mY"=4.36 although the array magnitude is 4.65. It is recorded with a SNR of about 6:1 on the 1-4 Hz
filtered channel which indicates that explosions at NNZ with an m¥" of about 3% should be detected at
EKA. The average station magnitude correction for NNZ explosions recorded at EKA is -0.41 £ 0.13.

PcP is a clear arrival on EKA seismograms. From an analysis of the amplitudes and periods
of P and PcP it is found that on average the ratio of A/T for P and PcP is about 9 which means that the
detection level for PcP from explosions is about my“4%%. PcP has proved to be a useful phase in interpreting
seismograms from double explosions.

The P and PcP seismoprams of the double explosion of the 11 October 1980 are shown in
figures 32 and 33 together with "average" seismograms from nearby explosions. This double explosion was
spotted by Stewart & Marshall [25]. They observed that the P seismograms from the 11 October 1980
explosion are different, in detail, from seismograms normally recorded. However, the PcP seismograms are
similar to those normally observed. Stewart & Marshall [25] demonstrate by a simple deconvolution of the
seismograms, that the pulse shapes produced could be interpreted as being from two simultaneous explosions
fired some 7 km apart. The spatial separation causes the appearance of the P seismograms to change with
azimuth, but such variation is not obszrved in PcP because the steeply-descending wavefronts from each
explosion are superpositioned. The observed P seismograms from the double explosion can thus be
modelled as shown by Stewart & Marshall [25] using the observed PcP as the source function.

5.2 Yellowknife

The remarkable feature of the YKA P seismograms, (A = 44° from NNZ), is the complexity
of the SP waveform; a surprising observation in view of the simple nature of the explosive source. The P

seismograms at YKA are shown in figures 12 to 14 and those for PcP in figures 24 to 26. On first
examination many of the PcP waveforms appear, for sources located in the W and NE areas, to be complex.
However, this is due to the arrival of PP. Explosions in the S region generate PcP signals which are simple
with no PP arrival visible. The difference in distance between the three regions to YKA is small and would
not account for the absence of PP in seismograms from the explosions at the S test-site. The take-off angle
in the source region is such that PP from the S area propagates through the region beneath the NE area and
it is presumably here that the ray path is perturbed in such a way that PP is not observed at YKA. This
observation is worthy of further study but this is beyond the scope of this report.

Complexity of P seismograms can be due to a number of different factors (Key [29],
Douglas [30], Greenfield [31], Hudson [32], Douglas et al [33] and Douglas et al [34]). The reason for the
complexity of the YKA P seismograms is not yet resolved although there have been a number of attempts
to explain it (Greenfield [31], Douglas et al [33] and Douglas et al [34]). At present, our preferred
explanation is that the direct P-wave has been reduced in amplitude by attenuation in passing through a
region of low Q, whereas the scattered energy in the P coda has passed through only high Q material
between the source and the receiver. PcP like the P coda has not passed through the low Q region and
hence is a simple pulse-like arrival. This hypothesis requires that the P-wave magnitude computed from
complex seismograms should be significantly lower than that computed from simple recordings of the same
explosion. This is indeed true of the recordings of NZ explosions made at YKA. The average station
magnitude at YKA is over half a magnitude lower than the m}y" (the correction is +0.55 + 0.13). At YKA
the amplitude of PcP is very similar to that of P, whereas at EKA and GBA P is 9 and 6 times larger
respectively than PcP.




Further evidence of attenuation of P as the cause of the reduced amplitude is the broadening
of the pulse and this is observed in the YKA P seismograms. However, an alternative explanation of the
observed broadening is multipathing along the path between NZ and YKA. To test this hypothesis an EKA
P seismogram is scaled and added to iiself twice with delays of 0.3 and 0.8 s. A t* =0.15 attenuation filter
is also applied. The result is SP and BB seismograms (figure 34) which look like those of a NZ explosion
recorded at YKA. A thorough examination of the cause of complexity at YKA is beyond the scope of this
report but it is important that the cause be identified if an understanding of explosion generated P
seismograms is to be achieved.

The smallest explosion: at NZ for which P seismograms are available is that of 9 October
1977. The YKA magnitude is 3.98 whereas mY" is 4.36. The SNR is only about 3 which indicates a
detection capacity of a little under m'/“4 at YKA for NZ explosions. Given that PcP is recorded with a
similar amplitude to P this magnitude represents the limit of detection for PcP too.

5.3 Gauribidanur

The P seismograms, rccorded at GBA (figures 15 to 17) at a distance of 61° from NNZ,
are simple and similar to those recorded at EKA. The PcP seismograms (figures 25 to 27) are also simple.

For all of the NNZ explosions for which data are available at GBA the SNR is high. The station magnitude
correction is -0.31 + 0.21 which indicates that relative to m''" the signals are larger than average although.
there is greater variation in the mean value than at the other array stations. The explosion of 9 October
1977 is recorded with a SNR of at least 10 which implies a detection capacity for NNZ explosions of about
mY" 3% at GBA. However, for this explosion the GBA magnitude is 5.2 compared with the m" of 4.36
which means that this explosion is recorded with an unusually large amplitude.

Some PcP data are available although limited by an artifact of the automatic signal detector
used at GBA. For a period of time the only data available from GBA is the beamed P signal which was
of limited duration and included the PcP arrival but was not processed using the PcP velocity.
Unfortunately the tapes of continuous data were not available to reprocess using the PcP velocity. However,
the PcP data that are available suggests that the amplitude of PcP is about six times smaller than P.

5.4 Warramunga

At 106°, the distance of WRA from NNZ, the P waves are diffracted around the earth’s outer
core and the amplitudes are significantly reduced relative to amplitudes observed in the 30° to 90° range.
Further, the diffraction preferentially attenuates high frequencies so that in general the signals recorded at

distances of more than 90° should be of lower frequency than those observed between 30° and 90°. The
WRA P seismograms (figures 18 to 2()) are complex and, as expected for a diffracted arrival, the period of

P is greater than observed on the SIP' seismograms at the other array stations. The lowest magnitude
explosion for which WRA data are available is that of 11 October 1982 with a m}f" of 5.58. At WRA the
amplitude of P is about 4 nms and is recorded with a SNR of about 3. The detection capacity of WRA is
thus about mY"5%.

The complexity of the P seismograms is assumed here to be due to discontinuities in wave
speed at the core-mantle boundary (CMB). Within the P coda there are two or more discrete arrivals, the
first arriving about 6 seconds after the: onset. The low amplitude of the initial P-wave probably accounts
for the clarity with which the arrivals are observed. Such arrivals have been associated with lateral
variations in the"D" region which extends 200-300 km above the CMB. The evidence for this is provided
by Vidale & Benz [35] who analysed recordings of the Chinese explosion of 21 May 1992 recorded at

stations in Canada and the US in the distance range 85-103°. The arrival time, relative to the P onset, of
the large amplitude secondary arrival at WRA is in excellent agreement with the observations of Vidale &

Benz [35].

6. RESULTS

In this section the relationship between the observations made on the seismograms from the




NNZ site and mY" is investigated. There is insufficient data from explosions at the SNZ site for the P
waves from that site to be analysed. The little data that are available are given in Appendix C.

6.1 Array Magnitude and mi*

It might be expected that the relationship between the array magnitudes and m%" (see table 5
and figures in Appendix A) would not differ significantly from unity. However, for the three arrays EKA,
YKA and GBA it seems probable that the slopes are less than 1. For WRA the best estimate of the slope
is 1 but the uncertainty in the estimate is so large that the possibility that the true slope is less than 1 cannot
be ruled out. One possible explanation of why the slopes of the lines relating m, to m}/" are apparently less
than unity at EKA, YKA and GBA is that at low mY/" the m, estimates are biased high because those signals
which by chance would have been rccorded by the arrays with below average amplitudes lay below the
detection threshold and so were not recorded. However, the smallest magnitude explosions recorded at each
array have amplitudes well above the detection threshold so perhaps any bias is minimal.

Alternatively, the array m, might be picking up evidence of a decrease in the corner
frequency of the P pulse with yield which is not seen by m}" because most stations that report amplitudes
to the ISC have narrower band recording systems and may be on paths of lower Q from NZ than are the
arrays.

Sufficient data are available to effectively calibrate PcP amplitudes to estimate an equivalent
P wave magnitude. The PcP observations for each array are given in Appendix A in tables and as figures
showing log,,A/T against m}“. The factor to add to PcP log,,A/T values to determine an equivalent m}"
for each array is estimated to be

EKA +431 £ 0.12
YKA +4.34 £ 0.22
GBA +432+£0.19

which is a remarkably consistent factor given the range of distance between EKA and GBA (29.2° and
61.2°). The station corrections for the P wave m, are

EKA -0.41 £0.13
YKA +0.55+0.13
GBA -031+£0.21
WRA -0.03 £ 0.31

which indicates that for NZ explosions EKA and GBA record above average amplitudes whereas YKA
amplitudes are below average. This is in contrast to the amplitudes of PcP recorded at YKA which appear
to be normal. Given the station magnitude corrections relative to mY" for P and PcP at the array stations
it is possible to use either or both phases to make an estimate of m''* based on a single station reading.

Conventionally the log,,A/T of the P wave is used to determine m,. To investigate whether
this is the best estimator of source size, some other amplitude measurements have been analysed using
unfiltered data and data filtered 4-4 Flz and 1-4 Hz; namely log,,A, and log,,A. The main conclusions that
can be drawn from this analysis (summarised in table 5) are:

(i) with only one exception log,,A has the largest variance;

(ii) log,,A, has the minimum variance in almost every example;

(iii)  when log,,A/T is used the variance is only marginally greater than that observed for log,A,
which suggests that any error introduced by the measurement of T is minimised by dividing
by T;

(iv)  the effect of the period of the P wave on the slope and intercept of the relationship between
source estimator terms and m'" is small.
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A problem could arise in the measurement of the period T with for example, a complex P-
wave seismogram resulting from multipathing on the path between the source and the receiver. If the arrival
of two or more pulses resulted in an apparent period significantly different to the true period this would
increase the variance of the observations.

6.2 W, and m¥*

V,, measured on the BB t* corrected, P and PcP seismograms for each explosion are given
in the tables in Appendix A. To provide the best estimate of the mean value of log,,y,, the data are
analysed using the LSMF procedure. The source terms for the P and PcP data are summarised in table 11
and the station terms are given in table 12. If data from only one station or phase are available for a
particular explosion the station corrections can be applied to improve the estimate of y, for that explosion.
v,, for WRA (A=106°) is not included because the geometric spreading factor G(A) is not accurately known.
The relationship between mY" and log,y, (figure 35) determined using the double-error regression
procedure described by York [36] is

log oW, = (1.05 + 0.08)m™M: - (2.08 + 0.45).
10 b

6.3 RMS Amplitudes and m¥"

The RMS amplitude of different time windows of P, PcP and their coda, in two different
frequency bands, are shown as a function of m}" in the figures in Appendix A. The slope, intercept and
variance of the least squares line through the data points are summarised in tables 8 to 10.

If the criterion for the best estimate of relative source size is minimum variance then the
RMS amplitudes are almost as good as measurements made using A, which, like RMS amplitude, is a
measure of source size which does not depend on the period of the signal. The variance of the RMS
measurements for P are all lower than those for PcP.

In both filter bands the minimum variance observed for RMS amplitudes at EKA and YKA
are those which include the direct P, whereas at GBA and WRA it is the amplitudes that exclude P which
have minimum variance. This observation is not explained by the complexity of P and its coda at the
different array station but is probably related to the nature of the scattering between the source and receiver.

All of the measurements of RMS amplitude of P and its coda are larger than the RMS
amplitude of the noise preceding the signal. This can be seen in the figures in Appendix A showing the
relationship between RMS amplitudes and m'". [The noise levels are indicated by the asterisks on the
graphs]. However, for observations made on PcP, only those made on the first 3 seconds have amplitudes
significantly greater than the pre-signal noise. This is because the SNR is low for PcP from low magnitude
sources and not because the phase arrives in the coda of the P wave since the PcP-P time varies from about
42 s at GBA to more than 3 minutes at EKA.

The RMS amplitude i a useful measure of relative source size but only at test-sites where
a number of explosions have taken place. Relating of RMS amplitudes to yield requires the knowledge of
at least one yield at the test site. It is very unlikely that procedures will be developed which will make it
possible to predict the relationship between RMS amplitudes and yield for a particular test-site/station pair,
or to use the relationship observed at one test-site and apply it to another.

6.4 Rise, Fall and Duration Times Relative to m%"-

There are a number of factors that affect the shape of the BB P-pulse and hence the rise and
fall times and the duration of the observed pulse. One major factor is the arrival of any reflections from
surfaces above the explosion. For example, the pP-P time may be so short that interference between the
two arrivals results in a wrong measure of fall-time and duration. The rise-time is the measurement least
likely to be affected by later arrivals and so should only be a function of yield and the medium in which
the detonation occurred. The relationship between rise-time and yield is a measure of how the source
function scales with yield.
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For P waves the average slope of the line relating all the observations of rise and fall times
and duration to my" is 0.09 + 0.06 which shows that the observations scale roughly as (yield)"°, assuming
that my" and log yield are linearly related. This result is in agreement with similar measurements made on
explosions at the East Kazakhstan test-site (Stewart [1]).

6.5 M, and m¥*

The individual array values of M, for each explosion are given in Appendix A. The least
squares estimate of M, for each explosion (table 11) were determined using the LSMF method. The
relationship between log,)M, and m}"" determined using the York [36] procedure, is

log,M, = (1.15 % 0.18)m"™ + (8.92 £ 1.05).

6.6 Estimates of pP Times from Explosions at NZ

The identification of pP has proved difficult for shallow focus explosions in which the pP-P
times are very small. It is often possible to identify an arrival (A_;) of opposite polarity to that of the direct
P, which could be pP. However, such arrivals are usually much later than expected, given a knowledge of
the wave speeds in the material above the explosion and the depth of firing.

For an explosion at shallow depth the pP-P times should be almost the same at all
teleseismic recording stations. However, this has proved difficult to demonstrate. The arrival of the first
clear negative pulse after P at a number of stations often produces a wide range of times for the arrival of
A,p. This is true for the explosions analysed here. This may be because the reflection did not occur directly
above the shot point, or because S-P conversions at layers between the shot point and the free surface arrive
shortly after the P to produce a complicated pulse which makes recognition of true pP difficult.

An analysis of A, from recordings at EKA, YKA and GBA indicates that the phase is very
likely to be the free surface reflection in that its arrival time relative to PcP is consistent at the three arrays,
being on average between 0.4 and 0.5 s. This is the same as the A ,-P time measured at WRA which is
around 0.5 s. If the P-wave speed in the overburden is assumed to be about 4.0 km.sec™, a reasonable
assumption for the rocks found at NZ (Press [37]), then the estimated firing depth is around 1000 m which
is close to the thickness of the overburden available with a horizontal adit at the NNZ test-site. Thus it
would appear that the best estimates of the depth are obtained from an analysis of PcP rather than direct P.

The estimates of pP times are about half those determined by Burdick [38] and Burdick et
al [39] who use intercorrelation and network spectral methods to determine pP-P times. It is difficult to
accept the depth estimates that result from using Burdick’s estimates of pP times and wave speeds in the
overburden.

7. CONCLUSIONS

Although data from the two test-sites at NZ are available, only for the NNZ site is there
sufficient data for a detailed analysis of the P and PcP from the explosions. In the absence of yield data
the measurements made are analysed as a function of m{" which is assumed to be a good indicator of the
relative yield of the explosions. The main conclusions of the study are listed below.
6] The relationship between log,,y,, and mY" is

log,ov,, = (1.05 + 0.08)m" - (2.08 + 0.45).

(ii) The results of the analysis of rise and fall times and durations indicate that the source

scaling is roughly proportional to (yield)""® which is similar to that found for explosions at
the East Kazakhstan fest-site.
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(iii) The relationship between log,;M, and m¥" is

log,,M, = (1.15 % 0.18)mM" + (8.92 + 1.05).

(iv) The apparent pP-P times differ from station to station whereas the pPcP-PcP times
consistently lie in the range 0.4-0.5 s indicating a depth of firing of around 1000 m.

) The best estimate of source size is given by the P-wave amplitude (A,) measured on the
seismogram uncorrected for the instrumental response at period T. However, in terms of
variance the RMS amplitudes are almost as good but only as a measure of relative source
size. Such amplitudes are thus useful for test-sites where a number of explosions have
occurred but an explosion of a known yield is required to calibrate the test site.
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TABLE 1.

Epicentres, Origin Times and Magnitudes of the Novaya Zemlya Explosions

730927 7: 0: 1.12:0.08 70.73INx 1.4  53.836Ex 0.5
731027 7 0% 0.61x0.07 70.780N: 1.3  S54.035Ex 0.4
741102 St 0! 0.0040.00 70.810N: 0.0 53.810E+ 0.0
751018 8:159:59.40x0.07 70.816Nxz 1.3  S53.753Ex 0.4

S$.89+0.05 S3
6.98£0.04 58
6.81:0.04 71
6.7540.04 65

DONW

- . - * . »
Date Origin time Latitude Longitude Ares (km?) mﬂ" NJ
Epicentres for northern Nova*a Zemlya explosxons estimated relative to thal of the 28 September 78
640918 8! 0! 0.35x0.78 3.667Nx11.1 54.533Ex 2.8 43.5 4.19%0.15
641025 7:99:58.1040.12 73.387Nx 1.8 S54.994Ex 0.5 4.5 4.82:0.13 8
661027 S5:i57:58.09:0.06 73.387TNz 1.1 54.845Ex 0.4 1.8 6.49x0.05 S3
671021 4:959:58.49+0.07 73.390Nx 1.2 54.819Ex 0.4 2.9 5.9820.05 47
681107 10% 2! 5.49x0.08 73.38TNx I.1 54.867Ex 0.3 1.7 6.13+£0.04 65
691014 7! O! 6.61:0.06  73.390Nx 1.1 54.796E+ 0.3 1.8 6.18:0.05 56
701014  S5:59:57.5740.06 73.304Nx 1.0 55.036Ex 0.3 1.5 6.79x0.05 57
710927 5159:55.7520.06  73.393Nx 1.1 54.929E+ 0.3 1.6 6.67:0.04 63
720828 5:58:56.87+0.06 73.388Ns {.0 954.856Ez 0.3 1.5 6.49£0.04 €9
730912 ©£:59:54.8120.06 73.31{4N: 1.0 S55.06SEzx 0.3 1.4 6.97£0.05 S2
740829 9:59:56.1540.06  73.397Nx 1.0  54.914Ex Q.3 1.5 6.58+£0.05 €3
750823 8:59:58.2540.06 73.334Nzx (.0 S4.681Ex 0.3 1.4 6.55+0.04 83
751021 11:59:58.03+0.06 73.307N% 1.0 S55.019Ex 0.3 1.4 6.60:£0.04 68
760829 2:99!57.70£0.00 73.360N:+ 0.0 54.880E+ 0.0 0.0 5.83:0.04 82
761020 7:59:58.0740.07 73.398Nx 1.3  54.821E: 0.4 2.3 4.98:0.06 39
770901 2:59:57.9740.06  73.339N+ 1.0 54.628E:x 0.3 1.4 5.66:0.04 84
771009 10:59:58.1240.13  73.409Nz 1.8 54.936Ezx Q-6 4.8 4.36x0.08 28
780810 7:59:57.93x0.06 73.29iNx 1.0 S4.892Ez 0.3 1.4 6.00£0.04 91
780927 2! 4:58.6040.06 73.349Nx 1.0 $4.685Esx 0.3 1.5 5.632£0.04 83
790924 3!129:!58.75#0.08 73.343N: 1.0 S4.68{E+ 0.3 1.4 S.77£0.03 104
791018 7 9:58.7520.06 73.316Nx 1.0 54.825Ex Q.3 1.5 5.79¢0.04 91
801011 7s 9:157.4720.06  73.336N+ 1.1 54.949€E+ 0.3 1.5 S5.76+0.04 80
811001 12:14:57.2340.06 73.304Nz 1.0  54.827Ex 0.3 teS 5.97+£0.03 100
821011 7:14:98.63+0.08  73-339Nz 1.1 54.617Ex 0.3 1.6 5.58+0.04 87
830818 16! 9:58.9040.06 73.3%54Nx 1.0 54.983E: 0.3 t.S $.9120.04 96
830925 13 9:58.2240.06 73.328Nx 1.0 54.550Ezx 0.3 1.5 5. 77£0.03 105
841025 6:29'58.12+0.06 73.355Ns 1.0 S54.999Ex 0.3 1.5 S$.82:0.03 104
870802 2: 0! 0.204+0.06 73.326Nz 1.0 54.611Ex 0.3 1.4 S5.82:0.03 99
880507 22:49:58.34:0.06 73.314N: 1.0 S54.562Ex+ 0.3 1.4 5.58+£0.04 92
881204 5:19:53.30x0.06 73.366N% 1.0 S55.010Ex 0.3 1.4 5.89£0.03 94
801024 14:57:58.4520.08 73.33IN& 1.0 34.766Ex 0.3 1.4 0.00£0.00 0
Epicentraes for southern Novaya Zemlys explosions estimaled relative to that of the 2 November 13974
3
2
0
2

° Confidence limits in kilometres
! Number of stations used in computing my"
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JABLE 2.

The Arrays
Station Code Location Element Date pigital To Novaya Zemlya (North)
Spacing Operational Recording
Ckm) A° BR® Az°®
Eskdalemuir EKA 55°19' 59"N 0.9 17 May 1962 14 Nov 1983 29.16 30.1
Scot land 3°09' 33" 263.7
Yellowknife YKA 62°29° 34N 2.5 26 Nov 1962 44,23
Canada 114°36° 17" 4.4 353.0
Gauribidanur GBA 13°36" 15N 2.5 1 Feb 1966 4 Mar 1979 61.15 352.
India 77°26° 10"E 2.7 154.7
Warramunga WRA 19°56° 39us 2.5 1 Mar 1966 7 Jun 1977 106.00 342.8
Australia 134°20° 27¥E 105.8




TABLE 3.

Availability of Array Data for Novaya Zemlya Explosions

(a) Northern test-site
Date EKA YKA GBA WRA
P PcP P PcP P PcP P
1 641025 * - * - - - -
2 661027(D) 0 * 0 0 0 0 *
3 671021(D) 0 * * * S * ¥
4 681107 S * * * * * *
5 691014(D) S * 0 * * - *
6 701014 0 * - . 0 * *
7 710927 0 | * - - 0 0 *
8 720828 0 * - - - - -
9 730912 0 ; * - - - -
10 740829 * | * S - - -
11 750823 0 * - - - - -
12 751021 * * - - * -
13 760929 * * * * S -
14 761020 * - * * * - -
15 770901 * * * * - -
16 771009 * - * * * - -
17 780810 * * * * * -
18 780927 * * * * * - -
19 790924 - - * * - - *
20 791018 * - * * - * *
21  801011(D) * * * ® * *
22 811001 * * * * * - *
23 821011 * - * * * - *
24 830818 * * * * * - -
25 830925 * * * * * * -
26 841025 * * * * * - *
27 870802 * * * * * - *
28 880507 * - * * * - *
29 881208 * * * * * * -
b) Southern test-site
1 730927 * * * * - - -
2 731027 0 * - - - -
3 741102 S S S * * -
4  751018(D) 0 * 0 - - *
* Data available and included in the analysis
< 0 Overloaded data
- Data files unavailable
S Strong motion channel available; calibration uncertain therefore not used in analysis.
(D) Double explosion
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TABLE 4.

P-wave Speed and Density for the Array Stations and Novaya Zemlya Source Region

Array Density (p,) P wave speed (v,) l _P_o}'_o_J“
(kg m?) (km 5) P
EKA 1800 6.14 1.31
YKA 2670 5.64 1.23
GBA 2800 5.60 1.25
WRA 2800 5.60 1.25

The P-wave speed (v,) and density (p,) in the Novaya Zemlya source region is assumed to be 4.0 km s [ref 40] and
2500 kg m [ref 37] respectively. p, and v, are taken from [ref 2].

21




[44

TABLE 5.

Summary of the Analysis of P-wave Measurements Tabulated and Presented in Graphical Form in Appendix A.

(S indicates slope of the least squares line, I the intercept and ¢ the variance. DOF gives the degrees of freedom.)

Logm‘\y,, Rise-time sec Fall-times sec Duration sec
Station s I o s I & s I o s I &
EKA 0.96 -1.63 0.0158 0.01 -0.85 0.0023 0.16 -1.73 0.0047 ‘0.09 -0.80 0.0017
YKA 121 -3.17 0.0393 0.11 -1.21 0.0046 0.15 -143 0.0133 0.20 -1.15 0.0044
GBA 0.64 0.37 0.0368 0.13 -1.46 0.0054 0.06 -1.17 0.0102 0.16 -1.13 0.0067
WRA 1.26 -4.19 0.0702 0.07 -0.99 0.0067 0.03 -0.88 0.0056 0.08 -0.55 0.0032

Period sec | Station magnitude (0.5-4) Hz period sec (0.5-4) Hz magnitude
Station s I o? s I @ s I o s I &
EKA 0.05 -0.54 0.0014 0.79 1.60 0.0063 0.04 -047 0.0011 0.84 129 0.0076
YKA 0.08 -0.59 0.0026 0.84 0.36 0.0127 0.04 -043 0.0199 0.80 0.70 0.0110
GBA -0.05 0.12 0.0045 0.59 2.64 0.0118 0.04 -041 0.0163 0.69 2.09 0.0076
WRA - -0.02 0.0010 1.00 0.03 0.1063 -0.03 0.12 0.0014 1.03 -0.16 0.1196

(1-4) Hz period sec (1-4) Hz magnimde station magnitude (log,,A) station magnitude (log A))

Station s I o s 1 & s 1 o s 1 o
EKA 0.06 -0.61 0.0007 0.83 1.31 0.0068 0.83 1.06 0.0090 0.79 1.69 0.0063
YKA 0.05 -0.56 0.0023 0.80 0.64 0.0131 091 -0.23 0.0189 0.82 0.57 0.0109
GBA -0.01 -0.16 0.0014 0.65 221 0.0095 0.53 2.76 0.0200 0.59 2.69 0.0108
WRA <0.01 -0.05 0.0062 1.05 -0.50 0.1249 1.00 0.01 0.1188 1.00 04 0990
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TABLE 5. (continued)

(0.5-4) Hz station m (log,,A,)

(1-4) Hz station m (log,,A)

(1-4) Hz station m (log;,A,)

(0.5-4) Hz station m (log,,A)

Station s I & s 1 & s I o s I &

EKA 0.88 0.82 0.0066 0.84 138 0.0075 0.89 0.70 0.0070 0.83 1.40 0.0067

YKA 0.85 027 0.0374 0.82 0.64 0.0105 0.85 0.08 0.0147 0.80 074 | 00130

GBA 0.73 1.68 0.0360 0.64 243 0.0085 0.63 2.05 0.0123 0.64 2.34 0.0085

WRA 101 -0.04 0.1267 1.06 -0.29 0.1165 1.05 -0.54 0.1476 1.08 -0.62 0.1208
pP-P (s) DOF

Station S I o?

EKA 0.35 218 0.0126 12

YKA 0.17 -1.01 0.0032 18

GBA 0.09 -0.82 0.0189 12

WRA -0.02 -0.15 0.0009 14
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TABLE 6.

Summary of the Analysis of P RMS Amplitudes in Different Windows, Filtered in the band 0.5-4 Hz.

(S indicates slope of the least squares line, I the intercept and o” the variance. DOF gives the degrees of freedom.)

RMS (0-3)s RMS (0-6)s RMS (0-9)s RMS (0-15)s
Station s I o s : o s I & s I e
EKA 0.88 -2.98 0.0069 0.86 -2.99 0.0072 0.86 -3.02 0.0072 0.85 -3.06 0.0075
YKA 0.84 -3.47 0.0100 0.77 -3.18 0.0117 0.75 -3.07 0.0109 0.72 -3.02 0.0102
GBA 0.64 -1.77 0.0105 0.65 -1.92 0.0087 0.64 -1.96 0.0084 0.63 -2.01 0.0077
WRA 1.04 -5.47 0.1233 0.98 -5.23 0.1087 0.95 -5.09 0.1021 0.90 -4.85 0.0983
| RMS (3-9)s RMS (3-15)s RMS (9-18)s

Station S I o* S I o° S I o?

EKA 0.75 -2.79 0.0141 0.75 -2.84 0.0139 0.72 -2.80 0.0195

YKA 0.66 -2.72 0.0169 0.65 2,72 0.0136 0.60 -2.59 0.0117

GBA 0.63 2.02 0.0052 0.59 -2.07 0.0051 0.51 -2.00 0.0161

WRA 0.76 -4.13 0.07711 0.70 -3.77 0.0747 0.57 -3.11 0.0644
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TABLE 7.

Summary of the Analysis of P RMS Amplitudes in Different Windows, filtered in the Band 1-4 Hz.

(S indicates slope of the least squares line, I the intercept and o the variance. DOF gives the degrees of freedom)

RMS (0-3)s RMS (0-6)s RMS (09)s RMS (0-15)s
Station s I o S I o S I o? s I o?
EKA 0.88 -3.01 0.0066 0.86 -3.03 0.0069 0.86 -3.10 0.0069 0.86 3.16 0.0071
YKA 083 | 349 | 00126 | o7 321 | 00142 | 076 319 | 0127 | om 315 | o012
GBA 064 | -183 | 00107 | o065 200 | 00089 | 064 204 | 00088 | 064 212 | 00080
WRA | 106 583 | 01257 | 099 545 | 01168 | 094 516 | 01060 | 086 474 | 0.1008
RMS (3-9)s RMS (3-15)s RMS (9-18)s
Station [ . o s . & s I o
EKA 079 | 302 | oouo | o078 308 | 00135 | 077 313 | 00200
YKA 0.68 -2.88 0.0185 0.67 -2.88 0.0138 0.63 2.8 1 0.0101
GBA 0.65 -2.36 0.0084 0.62 -2.31 0.0072 0.51 -2.00 0.0161
WRA | 078 | 428 | 00010 | o068 377 | 008%9 | 051 281 | 00677




Table 8.

Summary of the Analysis of PcP Measurements.
S indicates slope of the least squares line, I the intercept and o® the variance. DOF gives the degrees of freedom

9

‘ LogoV¥.. Rise-time sec Fall-time sec Duration sec
Station s 1 o s I & s 1 & s I &
EKA 0.96 -1.37 0.0247 0.03 0.77 0.0052 -0.08 -1.15 0.0071 -0.05 -0.39 0.0040
YKA 142 -4.45 0.0442 0.08 -1.31 0.0041 022 -2.07 0.0048 0.14 -1.12 0.0034
GBA 1.29 335 0.1128 0.00 -0.64 0.0041 -0.36 1.38 0.0111 -0.19 0.94 0.0053
Period sec Log,,A/T (0.5-4) Hz period sec (0.54) Hz Log,, A/T
Station s I o s I & s I o s I &
EKA 0.08 -0.63 0.0016 0.88 -3.55 0.0129 0.05 -0.44 0.0034 0.96 -4.05 0.0191
YKA 0.04 -0.54 0.0079 1.26 -5.83 0.0405 -0.24 1.10 0.0096 0.86 -3.48 0.0365
GBA 0.07 -0.59 0.0026 1.88 -9.50 0.0283 0.17 -1.14 0.0010 1.94 -9.88 0.0233
. (1-4) Hz period sec (1-4) Hz Log,,A/T Log,A Log,,A,
Station s I o? s I & s I o s I o
EKA 0.15 -1.12 0.0044 0.89 -3.75 0.0288 0.96 -4.18 0.0133 0.86 -3.36 0.0134
YKA -0.10 0.29 0.0042 1.01 441 0.0364 1.30 -6.37 0.0317 1.26 -5.75 0.0407
GBA 0.17 -1.16 0.0003 1.78 -9.05 0.0191 195 -10.09 0.0357 1.87 -9.38 0.0260
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TABLE 9.

Summary of the Analysis of PcP RMS Amplitudes in Different Windows, filtered in the Band 0.5-4 Hz.

(S indicates slope of the least squares line, I the intercept and o the variance. DOF gives the degrees of freedom.)

Station RMS (0-3)s RMS (0-6)s RMS (0-9)s RMS (0-15)s
s I o S I o S I & S I o
EKA 0.95 403 | 00143 0.90 414 | oo1s | 086 397 | oo105 | o082 378 | 00110
YKA 0.95 428 | 00349 0.85 380 | 00335 | 080 360 | 00300 | o077 351 | 00248
GBA 192 1004 | 00212 1.89 998 | o002 1.88 1001 | 00213 1.88 1011 | 0.0198
' RMS (3-9)s RMS (3-15)s RMS (9-18)s

Station s I o s I o? S I o?

EKA 0.73 346 | 00170 0.69 326 | 00169 | 066 311 | 00205

YKA 0.61 273 | 0023 061 279 | 00215 | 060 296 | 00943

GBA 1.60 865 | 00259 1.69 928 | oom 178 989 | 0.0098
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TABLE 10.

Summary of the Analysis of PcP RMS Amplitudes in Different Windows, Filtered in the band 1-4 Hz.

(S indicates slope of the least squares line, I the intercept and o2 the variance. DOF gives the degrees of freedom)

RMS (0-3)s RMS (0-6)s RMS (0-9)s RMS (0-15)s
Station S I o? S I o S I o S I o
EKA 091 420 | 00229 | 087 405 | oo185 | o084 394 | 0010 | o082 39 | 00147
YKA 097 448 | 00316 | 089 414 | 00296 | o084 392 | oo | os1 38 | 00260
GBA 1.76 919 | 0019 173 916 | 0019 174 930 | 00191 1.76 947 | 00186
RMS (3-9)s RMS (3-15)s RMS (9-18)s
Station S I o? S I o S I o
EKA 0.71 349 | o063 | om 0356 | 00146 | o7 3712 | 00192
YKA 0.63 29 | 00217 | 063 302 | 00162 | 063 328 | 01616
GBA 1.57 862 | 00219 170 943 | 00184 1.81 11019 | 00176




my", Array m,, log,o .. and log,,M, for Explosions at Novaya Zemlya

Table 11.

(D) Indicates double explosion

30

Date mi Array m, LogV.. Log,M, Area

1 641025 4.82 5.15 3.03 14.72 NE
2 661027(D) 6.49 6.42 4.86 16.55 NE

3 671021(D) 5.98 592 404 15.74 NE
4 681107 6.13 6.24 438 16.08 NE

5 691014(D) 6.18 6.23 445 16.15 NE
6 701014 6.79 6.55 481 16.50 S
7 710927 6.67 6.64 485 16.54 NE
8§ 720828 649 6.56 495 16.64 NE
9 730912 6.97 6.82 5.13 16.82 S
10 740829 6.58 6.76 494 16.63 NE
11 750823 6.55 6.55 4.83 16.52 W
12 751021 6.60 644 464 16.33 S
13 760929 5.83 5.74 393 15.64 S
14 761020 498 497 3.02 14.73 NE
15 770901 5.66 5.68 3.68 15.38 w
16 771009 4.36 4.69 249 14.19 NE
17 780810 6.00 5.95 423 15.93 S
18 780927 5.63 5.64 3.87 15.58 w
19 790924 5.717 5.75 3.96 15.66 W
20 791018 5.79 5.78 4.08 15.78 S
21 801011(D) 5.7 5.88 4.11 15.81 S
22 811001 597 591 4,13 15.78 S
23 821011 5.58 548 3.72 1543 S
24 830818 591 593 4.19 15.89 S
25 830925 5.77 5.75 4.00 15.70 w
26 841025 5.82 5.87 4.08 15.78 S
27 870802 5.82 5.75 4.14 15.84 w
28 880507 5.58 552 3.94 15.64 w
29 881204 5.89 592 412 15.82 S

Southern Test Site:

1 730927 5.89

2 751018(D) 6.75

3 741102 6.81

4 731027 6.98




TABLE 12,

Station Corrections for log,o ..

Station Phase Correction n 95% Confidence Limits
EKA P +0.054 14 10.123

EKA PcP -0.274 22 40.121

YKA P +0.208 20 +0.104

YKA PcP +0.192 19 +0.105

GBA P 0.027 13 +0.124

GBA PcP -0.153 7 10.167
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Figure 1
Figure 2
Figure 3
Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

Figure 13

Figure 14

Figure 15

Figure 16

Figure 17

Captions to Figures

Location of the two test-sites at Novaya Zemlya.

The geology of Novaya Zemlya.

Location of the four medium-aperture arrays relative to Novaya Zemlya.

Relative amplitude response of the broad band and the YKA short period systems.

An example of the short period and broad band seismograms and observations for the NZ
explosion on 20 Oct 1976 recorded at GBA. On the lower left the figure shows where the SP
peak-to-peak amplitude is measured and its half-period. Underneath is the BB P-wave
showing the rise-time, fall-time, duration and pP-P interval. The measured area pulse H,, is
shown by the filled area on the t* corrected BB seismogram. The box to the lower right gives
details of the measurements made on the different seismograms.

Location of explosions at the Novaya Zemlya (Northern) test-site:

(a) ISC epicentres; (b) the JED locations.

Location of explosions at the Novaya Zemlya (Southern) test-site:

(a) ISC epicentres; (b) the JED locations.

Areas of NNZ based on the appearance of the seismograms.

P seismograms and their sum for explosions in the North-east area of the NNZ test site
recorded at EKA.

P seismograms and their sum for explosions in the South area of the NNZ test site recorded
at EKA.

P seismograms and their sum for explosions in the West area of the NNZ test site recorded
at EKA.

P scismograms and their sum for explosions in the North-east area of the NNZ test site
recorded at YKA.

P seismograms and their sum for explosions in the South area of the NNZ test site recorded
at YKA.

P seismograms and their sum for explosions in the West area of the NNZ test site recorded
at YKA.

P seismograms and their sum for explosions in the North-east area of the NNZ test site
recorded at GBA.

P seismograms and their sum for explosions in the South area of the NNZ test site recorded
at GBA.

P seismograms and their sum for explosions in the West area of the NNZ test site recorded
at GBA.
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Figure 18

Figure 19

Figure 20

Figure 21

Figure 22

Figure 23

Figure 24

Figure 25

Figure 26

Figure 27

Figure 28

Figure 29

Figure 30

Figure 31

Figure 32

Figure 33

Figure 34

Figure 35

P seismograms and their sum for explosions in the North-east area of the NNZ test site
recorded at WRA.

P seismograms and their sum for explosions in the South area of the NNZ test site recorded
at WRA.

P seismograms and their sum for explosions in the West area of the NNZ test site recorded
at WRA,

PcP seismograms and their sum for explosions in the North-east area of the NNZ test site
recorded at EKA.

PcP seismograms and their sum for explosions in the South area of the NNZ test site recorded
at EKA. '

PcP seismograms and their sum for explosions in the West area of the NNZ test site recorded
at EKA.

PcP seismograms and their sum for explosions in the North-east area of the NNZ test site
recorded at YKA.

PcP seismograms and their sum for explosions in the West area of the NNZ test site recorded
at YKA.

PcP seismograms and their sum for explosions in the South area of the NNZ test site recorded
at YKA.

PcP seismograms and their sum for explosions in the North-east area of the NNZ test site
recorded at GBA.

PcP seismograms and their sum for explosions in the South area of the NNZ test site recorded
at GBA.

PcP seismograms and their sum for explosions in the West area of the NNZ test site recorded
at GBA.

The SP P-waves from the three regions of the NNZ test-site.
P waves from nuclear explosions recorded at distances of around 3250 kms:

(a) explosion at the NNZ site recorded at EKA;
(b) explosion at the Chinese test site recorded at GBA.

The complexity at GBA is presumably caused by variations in the upper mantle structure on
the path between the Chinese test-site and GBA.

Double explosion (lower trace at each array) compared with the average P signal from the
south area of the NNZ test-site.

Double explosion (lower trace at each array) compared with the average PcP signal from the
south area of the NNZ test-site.

Simulation of the YKA P seismograms using a scaled and delayed EKA P signal.

Logy.. against maximum-likelihood magnitude for explosions at NZ.
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Figure 2 The geology of Novaya Zemlya.
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Figure 3 Location of the four medium-aperture arrays relative to Novaya Zemlya.
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Figure 4
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An example of the short period and broad band seismograms and observations for
the NZ explosion on 20 Oct 1976 recorded at GBA. On the lower left the figure shows where
the SP peak-to-peak amplitude is measured and its half-period. Underneath is the BB P-wave
showing the rise-time, fall-time, duration and pP-P interval. The measured area pulse H,, is
shown by the filled area on the t* corrected BB seismogram. The box to the lower right gives
details of the measurements made on the different seismograms.
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P seismograms and their sum for explosions in the North-east area of the NNZ
test site recorded at GBA.



189} ZNN 91 Jo ®vore noS oy3 ul suosojdxo 1o wns 1oy} pue sureiSowsds

SpUodS
ol 8 8 ¥ @

|

026t ysn3ny of

1841 109030 10

_teoy wniny @1

i

BOSl 12quedsg ¥0

o281 wquerdes 62

Y081 3890100 §2

paoattod 7 pueqpeolg

VIO 12 papiodas ays

gL61 Iendny ot

1861 1040130 10

ceay sniny 9f

9061 13qu1a23Q »0

o283 ssqunrdes 62

t041 1340130 ST

RN I

puvqpeoig

9] am3ig

o8l ysndny 01

N

196t s830100 10

ceo1 wniny 91

0861 IPquWaIG 10

0241 saquendeg 62

08§ J°901°0 §2

umg

poprad j1ouS

49




V4O e poplodal
o)IS 359) ZNN 9Y) JO ®oXe 1sop\ oy} wi suoisojdxs Joj wns oY) pue sureiSowsids d L1 2m3ig

spuodag
o1 8 8 ¥ 2

1868 wa¥ny 20 £\/)>\</\/ Lu81 1endny 20
£as1 sequeydeg ¢2

o261 Jsquaydes 22

ceat ssquisydeg g2

cast squerdss ¢z

pL81 s2qundag £2 0,61 sequndss 22

o961 fon 20 ee61 Ay 20 9881 Aon 20
2061 2390100 11 £ 2061 4990120 1§
wng umg wmg
pajoatiod 3 pueqpuoag pueqpuolg poyaad ytoug

o
“

50




IS

Shorl period Brosdband Broadband t’ corrected

21 October 1967 2% Qctober 1967 21 Oclober 10067

07 November 1968 07 November 1968

JA WAV

07 Novemaber 1968

14 Oclaber 1969 14 October 1569 14 October 1940

27 Oclober 1908

27 Oclober 1566

131

2} Octaber 1978 21 Oclober 1975 21 Oclober 1975

27 Seplamber 1971 27 Seplember 1971 27 Seplember 1071

| < v V
14 October 1970 14 October 1970 14 Oclober 1970

——g

2 4 6 8 10
Seconds

Figure 18 P seismograms and their sum for explosions in the North-east area of the NNZ
test site recorded at WRA.




spuocoss -
o1 8 8 + 2

—_ 2

1961 22q0150 10

061 299000

[22.]]

40100 9V

VM I8 Paplodal alis

59
159} oyl pue suweiSowsios J

ZNN 94 Jo ®ome ynog oy ur suoisojdxd 10j wins

61 am31g

29Q0).
1961 299 1o 1981 1290390 3

52

2 o9
7381 49q01¥20 861 3390150 K2

6281 1390190 81

wng

ﬂ.,—OO.:OO L ] ﬂﬂ.&—ulo.nn
. pueqpeoig pojiad y104s




VUM 18 poplodal
oUS 1591 ZNN 9Y) JO BaXe 1S Oy Wl suolsodx3 iof wins Ioy) pue sureiSouWsias oz smndig
spUoasy

ol g 9 Yy 2

stat ssquerdes 92 8161 nquerds +7 o281 Jaquieydes #
[
o
)
L1851 1Pquardes 10 2181 sequindes (0 1201 Adqudardes ¥
vest Avn 20 oeet fwn 2o ever Aon 2
,
2001 392010 11 280t 5290130 200 Joqor00 ¥
wing wns g
pusqpuolg pojaad yong

poIdaisod 7 puvqpeolg



"V 3¢ papiooal SYIs 1593

ZNN o JO ©vore 1sea-yploN 9y U suoisoldxs ioj wns moy pue sweidowsss Jod 1Z 2In314

spuodg

o1 8 9 ¥ 2

1261 sequieides 22
Y i
é% >\\/\£<.W\Q/N\/7l</\/\(

éég? %zié?

2181 sndny 92

Lo 1 0190 ¢1

9001 J3quisaoy 20

PpaRe20> 3

wog

pueqpueolg

VWY

1281 2qusydas 22

L8y NIny g2
204t Wqo100 ¥t

9081 35quiasoN 20

)\/\)\/(\/)\(%/\
wng

pueqpeoag

1261 sequierdes 22

*281 WnInY o2

218¢ 1snlay @2

8961 29q0%0 1

09041 32qWan0Y 20

%z%ﬁ?iﬁi,?\%

wng

pojred .....odm

54



€puod’g

ot 8 ¢

¥

VI 18 papI0dal Ais

159) ZNN 91 Jo ®ore yno§ oy} ul suoisojdxs 1oj wmns Jay) pue sweiSowss Jod

0L61 1990330 ¥i 0461 229020 ¥i

2

—_—

S8 Jeqo10 12 SLET 49q0V30 §2

< 1G85 ]0W0 o v L . C \Jf 1041 ﬁo 0 1 J

1] ny 89 ce6t|jindoy @

861 29q¥ie0sld *0 pgsl 1siwedig 90

sL8y 1fwndss 62

9281 rquandss 62

<€>>>>>

\/)\/>\/>)>\<(<§ \.</>/>>\</\<<(</

pa1093100 1 puvqpuoig pusqprolg

r061 2390)

gL61 1eniny 01

te6s walav gt

VAR VARTANAY

9981 29qWadsq Y0

7T a3y

02681 2390%0 ¥1

SL81 1990130 12

9261 wqundes 62

#81 1390190 §2

wng

popsed q104s

El

55




“V>Id T2 Pop102a1 oY

1591 ZNN o1 jo ®ome 3sop oy} ul suoisojdxo Joj wins JpPY) pue sureiSowsias Jod €z am8ig

£puodeg

o8 sy z,

AN vV

S8t endny g2

2881 wwiay 20

£ost requeydep ¢2
281 Yoquuadag 1o

824y soquiyndeg 22

5\/\/\/\({})\?

wng

Pe10saiod | pusqpeosg

s181 wniny €2

Si61 sndany g2

y ]
- ¥

co61 squinydes G2

£a81 Jsqundas 2

2281 wqueydes 10

(¥} wndss to

wmayda
024§ sgipdag 2 Ve wios 22

potsed ji0US
pueqpeoag

56




"V3IA I8 Pap102a1 oIS )59}

ZNN 9y jo ®are jseo-yuoN 9y ur suoisojdxs 10j wins Joy) pue sweiSowsids Jod y¢ am8iyg
dod dd
SpUodag
o1l 8 8 ¥ 2
6081 $300/11 8081 2930150 VI 8081 4290150 1

8081 JequasoN 20 7 ) 9961 J9quIsON L0 BPEL 19QUILAON 20
v V
L1961 2390190 {2 L0871 1303150 12 . 1081 399010 312

P31091100 3 pueqpvosg pueqpeoig poussd 110us

”

57




‘VIA 18 papIooal a)is
1591 ZNN 241 jo ®are jsop oy} ul suoiso[dxo 10j wns IOy} pue swreISOWSOS Joq S amSiy dd

spucIIg

o1 8 9 ¥y 2

WY

4861 pnday 20 1 wadny 20

2961 sniny 20

A i A

€661 Jquidideg g2 cao1 Jaquipdes €601 squueides gz

6261 Jequerdes 32

8168 rsqunydeg 92

6261 saquerdss »2

128} svquerdes 10

1261 asquerdss 1o 1281 Jsquerdss to

< = = <

eL81 Joqunydeg 22

0261 sequndag 22 Drst ssquaydsg 22
8081 Awvn 4 gost Ao 9881 dont 20
2081 1290150 31 . 2081 2990130 11 2081 1090190 11
. wng wng ,. umg
pordeLIod 3 puvqpeosg pueqpeolg potted totg

58




3591 ZNN oy jJo ®am ymog sy} ur suoisojdxs 1o} wns oy pue sweidowslds Jdod

SpUoddg
o1 8 9 ¥ 2

— et

9161 niny ot

1861 280150 10

|

£e61 sadny g1

8881 Jequiedeq 30

9281 Jsquinydeg gz

*081 4990150 ¢2

8L8] 13qoyd0 9t

Lyky

PpoIoesI0D '.— pusqpeoag

Q61 endny of

1861 4090130 10

A

\<<é\(>>>1<

€88y wnday gt

8961 sequiedsg ¥0

o181 mPquadag 62

78681 4290100 ¢2

8201 239010 91

\/\/./\,\/\l\/)\/\/\(/

pusqpuosg

‘VIIA 18 papiodal ais
97 am31y

ANVANANAS- NN,

gL61 enIny of

1861 1990190 10
327)\5?{2.\,?\{5

€6l #nday o1

9861 Jsqwisoeg 70 _

o181 ssquardes 62

8681 3240100 €2

8281 4290120 81

potaad j104S

v

59




§puUoIag
o 8 9 » 2

—_— s

‘VdD e paplodal 3)Is 1893

ZNN 9y} jJo ®ome jSeo-UYMON oY) ul suoisojdxa Joj wns yoy) pue sureiSowsps Jod L7 amSig

8981 Jsqueacy L0

8961 J3quidacy 20

L1981 129010 12 2961 3290130 12

wng

Po1o91100 3 puvgpuoag

AN

¢}

pueqproig

MAAMNAAANAS

8081 20QuIdAOK 20

L0681 3990190 12

popsad qioyg

60




. Spuodeg ‘VED e papIodal 9j1s
0nge 9y 2 1893 ZNN 9y) jJo ®are yinog 3y} ui mﬂommO—QxO 10j wms Joy; pue mgwosmmvm dod 8C thwm....m

o181 vn¥ny ot [ : 8181 niny of ¢
o461 asqusides 62 981 ssquandes €2 9261 ssqusydes 62
8261 1090330 81 8z61 4990190 Ot 6281 4290100 91
wing wng umg
pojoatiod 3 pueqpuolg pusqpeoag poprad JI04S

61




Spuodeg ‘'VdD e pap1odal 9IS

08 8 ¥y g 1591 ZNN 9} Jo ®are 359 oY) ul suolsoldxs Joj ums noy} pue sweiSowsios Jod 6Z 9m3ig
A n N
9061 Jequisdeq 30 . g (I\(/\i . 9BS1 Jaquiadaq 10
€063 Joquardeg ¢z €981 39quaydag ¢2 A ©os1 3oquiaydeg ¢
wng wng wmg

poroesios § pusqpeorg pueqpuoig pourad 1t0ug
.

62




s$puodag
ol 8 9 v 2 31151503 ZNN 2} Jo suor3a1 93113 aYf) woy saAeM-d dS YL 0€ 213 d

ViaMm Va9 VA VI

gt~ :?i.%él %%aéi%T} e

\<<§<(,§</\’>>\/\<;?\/>)\</\/\/\l\ %é(gé\/?' /\(?\,\/\/{/))E%\‘gk %i%zé;’ LSHEM
/\E%?\/K\/\}%‘ >}<r55\/>>7\.,>>\<<(<{>\<.\<$€\,5n\1 )\.}\«)\/\Sf{g %;Px\\/\( %(&S)\}f)s\,\,% N 4N
poprad toyg




Novaya Zemlya recorded at EKA

SP

JWAA/V\/\MV\WMM—«/\/“WW\/W
Chinese explosion recorded at GBaA

SP
i

‘;}\j\/\/"\m\/‘ﬂvU““"._]\If"‘;/\\/"‘/\ﬂ\h/‘“‘z«"\N\]\A‘\ V\ﬂ j\.

° [S seconas |10 113 |20 123 130 |33 |40

Distance to GBA from Singer East: 23275 km

Distance to EKA from Novaya Zemlya: 3240 km

Figure 31 P waves from nuclear explosions recorded at distances of around 3250 kms:

(a) explosion at the NNZ site recorded at EKA;
(b) explosion at the Chinese test site recorded at GBA.

The complexity at GBA is presumably caused by variations in the upper mantle structure on
the path between the Chinese test-site and GBA.
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EKA

JJ\I\/\,\NV\ MAAN~ARANANN A A e,

Input data: SP and BB recorded at EKA on 821011

SP

NWJM
(a) YKA 880507 ﬂwdﬁpﬁmewVvWﬁANka/

~— P Vel

{b) simulation

BB

~ o | “’\\,NJ\,«/I\/"\—“\/V\»/J\/\/

(c) YKA 880507

NAVAYAS WV TAY,

(d) Simulation

e |3 secanas |10 18 120 123 130 133
Figure 34 Simulation of the YKA P seismograms using a scaled and delayed EKA P signal.
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Logy,, against maximum-likelihood magnitude for explosions at NZ.
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APPENDIX A

GRAPHS AND TABLES OF INDIVIDUAL MEASUREMENTS MADE ON P AND PCP
FROM EXPLOSIONS AT NOVAYA ZEMLYA
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Table 4R Eskdalemuir array - Broad band and short period observalions PcP

Date i: Moment Duration Rige Fall pP-P 1/2 Pk-Pk Period Frequency Gain
(m”) (N m? (s} Time Cime Lime (nm) {s) (Hz)
(s) {s) {s)
£41025 0.00 0.0000E*00Q 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
661027 135974.61 0.6835E*17 0.90 0.33 Q.28 0.00 151.80 0.75 1.33 1.59
671021 11435.74 0.5748E+16 0.34 0.21 0. 14 0.38 45.10 0.65 1.54 1.89
681107 44555.0! Q- 22406417 0.63 0.28 .15 0-43 122-20 0.75 1.33 1.59
691014 60824.04 Q- 3057E*17 0-69 0.25 Q.24 0.40 125.80 0.73 1.38 1.66
701014 119659.70 0-6015€E+IT 6.7l 0.25 0.27 0.00 200.20 Q.80 1.25 1.46
710927 132609.66 0.6666E+17 0.74 Q.26 0-25 0.00 252.00 0.75 1.33 1.59
720828 164525.72 0.8270E*17 1.0t .35 0.25 0.00 210.00 0.70 1.43 1.74
730912 252371-33 0. 1269E*18 0-91 0.28 Q.26 0.00 358-00 0.85 1.18 1.33
740829 162639-30 0.817SE+17 Q.76 g.23 g.21 0-33 333.40 0.73 1.38 1.66
750823 125114.99 0.6289E+17 0.990 0.28 0.28 0.00 188.10 0.88 1.14 1.27
751021 81931.45 0.4118E*17 0.84 0.28 Q.27 0.00 154.30 0.80 1.25 1.46
760929 26358.78 0. 1325E*+17 0.79 0.27 0.23 0.00 54.69 0.65 1.-54 1.89
7709901 9156. 75 0. 4603€E*+1I6 0.64 0.23 G-19 0.00 23.01 0.63 1.60 1.97
780810 32262.74 0. 1622E+1T 0-81 Q.32 0.25 0.00 54.59 0.68 1.48 1.81
780927 17283.61 0-8688E*16 0.89 0.32 0.23 0-00 22.98 0.73 1.38 1.66
801011 24467.27 0.1230E+17 Q.79 g- 30 0-19 0.00 S51.53 0.63 1.60 1.97
811001 24186-86 0. 1216E+17 0.639 0.23 0.24 0.00 58.12 0.68 i.48 1.81
830818 28832.69 0. 1452E+17 0.80 0.31 0.20 0.00 63.96 0.60 1.87 2.06
830925 26163-04 0. 1315417 0.6 0.21 0.31 Q.00 40.04 0.88 1.14 1.27
841025 15193.26 0. 71637E*i6 0.-73 0-117 0.21 0.00 43.25 0.60 1.67 2.06
870802 24961.82 0. 1255E+17 0.90 0.30 0.27 0.00 34.12 0.73 1.38 1-66
981204 21637-65 0. 1088E*+1T 0.70 0.26 0.20 0.00 55.59 0.63 1-60 1.96
B1a)=0.00 Gtat= 0.1286E-11s m™2 p,=2800.0kg m™? =6140-0km s°*
. =2EAA Mbn w3 L =ANNN. Nk &) |(=6.75
Table 5A  Eskdalemuir array - Observations in the 0.35-4.0Hz band PcP
Date 1/2 Pk-Pk Period Frequency Gain rem.s. r.m.s. remh.Se rem.s. FeMeSe Feme S,
(nm) {s) (Hz} 0-3s 0-6s 0-9s 0-135s 3~9s 3-15s
641025 2.49 0.85 1.18 1.33 1(33, (nT)38 (nm)s {nm) (nm} {rm)
. - . . . . 1.62 1.85 1.75 1.96
661027 131.70 ° 0.82 1.21 1.40 58.88 43.30 37.43 30.38 19.19 16.93
671021 47.68 0.65 i-34 i.83 17.359 13.38 13.16 10.80 10.25 8.28
681107 *121-20 0.70 1.43 1.74 49.93 36.66 31.37 25.25 15.15 13.i8
691014 128. 40 0.70 1.43 1.74 49.64 37.117 31.92 27.51 17.22 18.17
701014 i81-40 0.77 1.29 1.53 79.36 38.69 43.03 38.90 28.37 17-.81
7109217 240. 10 Q.77 1.29 1.353 101.70 73.42 62.07 49.97 24.959 23. 11
720828 194.60 0.73 1.38 1.66 80.81 59-83 50.80 40.70 24.61 20-.94
730912 334-60 0.85 1.-05 1.10 164.50 124.80 103.20 82.84 49.28 42.57
740829 334.60 0.70 1.43 1.74 130. 40 97.44 82.33 66.71 40.75 36.17
750823 183-10 0.93 1.08 §.-16 86.98 63-03 32-12 4§.59 17.09 16.47
751021 142-40 0.82 1.21 1-40 61-23 48.02 40.07 32.68 23.09 13.95
760929 56-71 0.60 1.67 2.06 20-56 15. 40 12.74 10. 44 3-65 S$.32
770901 20.24 0-70 1.43 1.74 - 9. 8.00 6-91 5.85 3.28 4.57
780810 49.35 0-70 1.43 1-74 20.00 14.66 12-14 9.78 4.359 4.43
7809217 24.93 0.85 1.18 1.33 10-69 8.29 6.99 5.79 4.03 3.65
801011 52.53 0.63 1.60 1.97 19-08 14-.05 11.65 9.37 4.66 4.35
811001 S58. 44 0.65 1.54 1.89 24.16 i8-11 14.98 11.98 6.63 5.77
830818 66.39 0-57 1.74 2-15 23.62 17.33 14.34 11.87 S5.43 9-54
830923 31-41 0.70 1.43 1.74 12.-88 10.38 8.93 7.52 6.03 S.40
841025 48.179 0.60 1.67 2.06 19.36 14.31 11-93 9.76 5.10 5.04
870802 31-89 0-68 1.48 1.81 12.90 9.78 8.26 7.07 4.37 4.57
881204 55.98 0-60 1.67 2.05 21.97 16.50 14.30 1t.97 8.08 7.64
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Table 7A Yellowknife array - Broad band and short period observations

Date f, floment Duration Rise Fall pP-P 1/2 Pk-Pk Period Frequency Gain
(m®) (N m) (s} Cime time time (tnm) (s) (Hz2)
{s) (s) (s)
641025 645.81 0.3246E+15 0.71 0.24 0.16 0.00 12.36 0.57 1.74 2-19
671021  6301-56 0.3168€E+16 1.04 0.23 0.20 1.00 59.25 0.60 1.67 2.09
681107 15091.59 Q.7586E*16 1.04 0.23 0.31 1.02 94.44 1.00 1.00 1.00
760929 4787.38 0.2406E+16 0.98 0.25 0.19 0.66 36.76 0.63 1.60 2.-00
161020 434.01 0.2182E+15 0.63 0.24 0.18 0.63 6.62 0.73 1.38 1.68
170901 4579-17 0.2302E*16 1-01 Q.27 0.22 0.99 33.80 0.68 1-48 1.83
771009 102.60 0.S5157E+14 0.49 0.14 0.-19 0.00 2-35 0.55 1.82 2.29
780810 7797.08 0.3919E+16 0.93 0.28 0.29 1.02 71.65 0.88 1.14 1.28
780927  3848.28 0.1934E+16 0-93 0.24 0.18 1.00 27-50 0.63 1.60 2.00
790324  5102.57 0.2565E+16 1.0t 0.29 0.31 1.05 35.29 0.68 1.48 1.-83
79i018  4916.61 0.2471E+16 0-90 0.26 0.23 1-01 32.19 0.68 1.48 §.83
801011 7624.77 0.3833E+16 1.23 0.34 0.41 1.01 38.49 0.80 1.25 1.47
81100i 5663.29 0.2847E+16 0.89 0.28 0.20 0.91 43.04 0.70 1.43 1.75
821011 3070.73 0.1544E+16 0.95 0.26 0.23 1.01 21.36 0.68 1.48 1.83
830818 12822.83 0.6445E+16 1-24 0.30 0.38 1.09 48.61 0.73 1-38 1.68
830925 65036.64 0.3034E+16 1.06 0-30 0.19 0-88 28-11 0.68 1.48 1.83
841025 8543.76 0-429SE+16 1.05 Q.24 0-34 0.98 48.90 Q.63 1-60 2-00
870802 15436.21 0. TT59E*+16 1.33 0.30 0.25 1.00 39.97 0.70 1.43 1.75
880507 10884.33 0.5471{E*16 1.33 0.36 0.26 0.76 23.31 0.68 1.48 1-83
881204 14991.08 0.7335E+16 1.26 G.29 0.44 1.04 65.84 0.73 i.38 1.68
*
B(A)=3.71 G1A): 0.8546E-11s m™ pg=2670.0kg m™ yv4=5640.0km s~*
AZISANNkA w77 U 24000, Tk s~ K=0-81
Table 8A  Yellowknife array - Observalions in the 0.5-4.0Mz band
Date 1/2 Pk-Pk  Period Frequency 6ain rem-S. remeS. rem.s. remeS. reme.s. reme.s.
{rm) {s) (Hz) 0-3s 0-6s 0-9s 0-15s 3-9s 3-13s
tnm) {rvm) {nm) (nm) trm) tom)
641025 14.89 0.43 2.35 2.95 7-21 7.56 §.96 6.00 6.83 S5.66
671021 66.76 0.52 1.80 2.40 32.03 29.79 26.32 21.38 23.29 17.74
681107 110-.20 0.30 1-11 1.22 31.24 46.54 41.04 34.05 34.84 28. 16
760929 S52.63 0. 47 2-11 2.65 21.10 16.935 14.90 12.60 10.50 9.34
161020 7.48 1.15 0.87 0.74 3.63 3.26 2-95 2.33 2.54 2-17
770901 46.07 0.52 1-90 2.40 23.08 20.49 17.02 13.71 12.96 10.09
771008 2.18 0.45 2.22 2.80 1.24 1-36 1.36 1.22 1.41 1.22
780810 72.28 0.82 1.21 1.40 38.15 30.38 26.20 21.40 17.37 14.44
780927 43.78 1.08 0.93 0.86 20-35 15.33 13.18 10.76 7.03 6.25
730924 46-96 0-70 1.43 1.75 24.33 21.69 18.48 14.64 14.49 10.81
791018 43.69 0.57 1.74 2-19 24.00 20.54 17.92 15.09 13.92 11.87
801011 34.47 0.55 1-82 2.29 17-36 16.44 14.11 12.20 12.16 10.52
811001 51.24 0.57 1.74 2.19 28-07 24.02 22-24 18.37 18.65 14.99
821011 28.62 0.98 1.03 1.05 14.66 13.30 11.27 9.23 S. 11 7.30
830818 55.04 0.50 2.00 2.32 26.08 21.42 18.28 14.97 12-70 10. 49
8309235 42.87 0.93 1.08 1.16 20.29 15.25 14.04 11.77 9.49 8.38
841025 69.94 0.50 2-00 2-32 28.417 22.85 19.38 15.86 12.38 10.57
870802 53.77 0.85 i-18 1.34 26-00 23.41 20.07 16. 44 16.32 13.00
880507 34.11 0.93 1.08 1.-16 15.73 11-80 11.00 9.73 7.61 7.54
881204 76.79 0.57 1.74 2.19 40. 10 3i.74 27.30 22.32 17.72 14.86
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Table 9A Yellowknife array -~ Observalions in the 1.0-4.0Hz band

Date 1/2 Pk-Pk Period Frequency Gain rem-S. reme.s. remeSe FemeSe

(nm) (s} {HZ) 0-3s 0-6s 0-8s 0-15s

{nm) (nm) {nm) {nm)

641025 14.65 0.45 2.22 2.80 6.57 6.83 6.26 5.20
671021 60.78 0.47 2411 2:63 28.04 26.73 23.44 18.88
681107 96-91 0.52 1-90 2.40 43.72 38.84 34.22 28.22
760929 48. 135 0.43 2-335 2:95 18.84 13. 34 13.59 11.42
761020 6.00 Q.50 2-00 2.52 2-90 2-54 2.38 2.05
770901 43.34 0.52 1.90 2-40 20.26 18.67 15.56 12.44
771009 2.-99 0- 45 2.22 2-80 1.10 1.24 1-10 1.00
780810 64.73 0.65 1.54 1.9t 31-42 24.76 21.60 17.83
780927 41.30 0.55 1-82 2.-29 18.38 13.79 11.60 9.48
790924 42.30 0.55 1.82 2.29 21.69 13.86 16.79 13.24
791018 48.97 0.65 154 1-81 21-14 i8.02 15.64 13.16
801011 33.08 0.55 1.82 2-29 13.57 13. 75 11-85 10.22
811001 46. 76 0-37 1.74 2-13 23.01 20. 47 18.48 15.24
821011 27.54 0.47 211 2.-65 12.83 12.08 10.28 8.27
830818 51.92 0.45 2.22 2.-80 22-67 18. 635 16.01 12.99
830925 33.10 0-50 2.00 2.52 16.56 12.70 11.88 9-91
841025 63.37 Q.47 211 2.65 25.54 20- 30 17-10 13.96
870802 43.71 0.55 1-82 2-29 22-21 20.82 17.87 14.37
880507 2620 0.47 2-11 2-65 12.59 9.60 9.29 8.18
881204 72.48 0.55 1.82 2.29 34.95 28.19 24.27 19.63
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Table 10A Yellowknife array - Broad band and shorl period observations PcP

1/2 Pk-Pk Period Frequency

Date 1, Moment Duration Rise Fall pP-P
(m”) (N m) {s) Cime Time Lime {rm) (s}
(s) {s) {s}
671021 8127.60 0.4085E+16 0.59 0.18 0-17 0.00 39.40 0.55
681107 13221-20 0.6646E+16 0.59 0.17 0.23 0.00 55.13 0.50
691014 15999.32 0.8022E*16 0.52 0.18 0.20 0.00 77.39 0.65
760929 9448-04 0.4749E+16 0.63 0.21 0-12 0.79 44.35 0.45
761020 447.54 0.22S0E+135 0. 38 0-13 0.10 0.56 2.-71 0.38
770901 3417.02 0.1718E*16 0-41 0.13 0.14 0-00 28.67 0.52
771008 0.00 0.0000€E+00 0.00 0.00 0-00 0.00 0.00 0.00
780810 11974.68 0.6019E+16 g-41 a.12 0.17 0-66 76.29 0.35
780927  2220-56 Q.1116E+16 0.43 0.13 0.15 0.00 0.00 0-00
790924 6360.29 0.3197E+16 G-51 0.18 0.17 0.00 35.67 0.60
791018 10143-54 0.5099€E+16 Q.41 0.14 0.12 Q.76 64.38 0.43
801011 12848.25 0.6458E+16 0-45 0.15 0.13 0.61 76. 46 Q.40
811001  9562.27 0.4807E+16 0. 40 0.13 0.12 0.71 66.04 0.38
821011 1921.86 0.9660E+15 0.43 0.15 0.15 0.00 12.73 Q.75
830818 15996-48 0.8041E*16 0. 471 0.15 0.16 0.656 79.30 0-43
830925 36739.09 0. 1849E+16 0. 45 0-13 0.17 G.00 25.38 0.47
841025 13728-55 0.6901E*16 0.52 0.15 0-15 0-59 69.38 0-435
870802 4700.50 0.2363E+16 Q.47 0-15 0-19 {-00 20.95 0.45
880507 2535-04 0.1274E+16 0.47 0.15 0-16 0-00 14.64 0.52
281204 20623.06 0. 1037E+17 0.57 0.17 0.21 0.68 80.51 0.45
B(4)=0.00 GtA)= 0.1826E-11s m 2 po=2670.0kg m> uy=5640.0km s*
£,=2500.0kg m® u,=4000.0km s™' K=0.81
Table 11A Yellowknife array - Observations in the 0.5-4.0Hz band PcP
Date 1/2 Pk-Pk  Period Frequency 6Gain FemMeSe r.om.s. rem.s. rem.s.
(nm) “(s) (Hz) 0-3s 0-6s 0-9s 0-15s
. {rnm) {pm) tnm) (nm)}
671021 40.70 0.50 2-00 " 2.52 15-76 11.94 10.85 8.90
681107 61-22 0.63 1.60 2-00 29-73 21.81 18.78 15.26
691014 16.72 Q.60 1.67 2-09 31.90 25.69 23. 15 19.66
760929 48.37 0.47 2-11 2-65 18-14 14.78 12.52 9.86
761020 4.05 1.27 0.78 0.57 1.80 1.73 1.78 1-67
770901 30-53 0.50 2.00 2:52 12.21 9.6l 8.40 6.78
771009 2-59 1.02 0.38 0-95 1.10 1.29 1.25 1-09
760810 82.07 0.45 2.22 2-80 32.22 24.22 20. 15 15.839
180927 14.45 0.50 2.00 252 6.33 5.21 4.80 4.07
790924 339.21 0.57 1.74 2-19 14.32 10.66 9. 45 7.66
791018 68.25 0-43 2-35 2-95 25-16 18.61 15.42 12.35
801011 84.49 Q.45 2.22 2-80 32-70 23.93 13.65 15.22
811001 70.32 0.43 2-35 2.935 25-19 18.93 15.90 12-88
821011 14.55 1.02 0.98 0.95 7.41 5.51 4.50 3.49
830818 87.83 0.50 2.00 2-32 34.19 24.98 20.92 16.57
830325 25.24 0.50 2-00 2.52 9.48 7.01 11 S.91
841025 75.44 0. 45 2.22 2.80 30- 44 22-16 18.75 14.79
870802 31.98 0.50 2.00 2-52 13.74 10.38 38 7.64
880507 16.70 0.52 1.30 2-40 6.2 4.83 .41 4.25
881204 86.75 0.52 1.30 2.40 34.09 25. 11 20.90 16.70
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Table 127 Yellowknife array - Observalions in the [.0-4.0Hz band PcP
D

ate 1/2 Pk-Pk Period Frequency Gain FeMeS. FeeSe FeMeSe rfemeS. rfem.Se rem.s- rem.S-
(rw) (s} (Hz) 0-3s 0~-6s 0-9s 0-15s 3-9s 3-13s 9-18s
{nm) {(rin) {rm) tnm) (nm} (rm) (rm)

671021 35.39 0.350 2-00 2.52 14.12 10.51 8.09 7.31 4.91 4.11 3.19
681107 47.30 0.68 1.48 1.83 25-54 18.67 15.74 12-64 6.75 6-05 S.14
691014 63.27 0.60 1.67 2.09 27.38 21.41 18.42 13.395 11.58 10-35 8.03
160929 42.30 0.45 2.22 2.80 14.50 11.85 19.02 7-88 6.74 S5.01 2.17
761020 3.20 0.355 1.82 2.29 1.50 1-48 1.38 1.20 .31 1-11 0.76
770501 28.22 0.352 1.90 2.40 10-94 8.57 7-45 5.96 4.83 3.82 2-27
771009 1.60 0.88 1.14 1.28 0.87 0.84 0.88 0.79 0.89 0.77 0.356
780810 79-36 0.43 2-35 2.93 29.48 22.21 18.52 14.56 8-93 6.91 4.12
180927 13.12 0.55 1.82 2.29 5.83 4.49 3.99 3.29 2-57 2-20 1.63
790924 34.90 0.55 1.82 2.29 12.98 9.68 8.35 6.68 4.51 3.69 2+34
791018 55-80 0. 49 2.50 3.13 23.08 17.24 14.22 11.24 6.09 4.97 3.49
801011 13. 11 0-45 2-22 2.80 28.51 20.68 17.07 13.22 S5.-54 3.92 0-11
811001 59.94 0.47 2-11 2-65 22.45 17.04 14.47 11.23 7.02 5.62 3.07
821011 14.71 0.952 1.90 2.40 5.86 4.53 3.69 2-86 . 1.81 1.28 0.24
830818 75.31 0.47 2.11 2.69 2912 20.99 17.63 13.95 6.49 5.60 4.14
830925 25-81 0.47 2-11 2.65 9.18 6.72 5-68 5.08 2-51 3.30 3.67
841025 67.09 Q.45 2-22 2.80 25.61 18.53 15.48 12.23 5.63 4.8] 3.93
870802 30.11 0.50 2.00 2.92 12.09 3.81 8.42 6.79 5.78 4.59 2.86
880507 16.96 0.47 2-11 2-65 6.02 4.47 3.85 3.56 2-03 2-60 2-89
881204 72.14 0.52 1.90 2.40 27.68 20.27 16.84 13. 47 6.53 5.95 4.72
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Table 13A Gauribidanur array - Broad band and short period observalions

Date V, floment Duralion Rise Fall pP-P  1/2 Pk~-Pk Period Frequency Gain
tm”) (N m) (s) time Cime Cime (rm) {s) (Hz)
(s) {s {s)
751021 0.00 Q- 0000E+00 0-00 0.00 0.00 0.00 0.00 0.00 0-00 0.00 26
760929 5064.08 0.2545E*16 0.40 0.13 0-13 0.29 186.50 0.52 1.90 2.43 26
761020 2778.35 0-1397€E*16 0.41 0.14 0-11 0.36 66-43 0.70 1-43 1.76 26
771009 1389.33 0.6985E*1S 0-40 Q.14 0.13 0.39 29.04 0.77 1.28 1.54 26
780810 13984.87 0. 1005€E+17 0-73 0.26 0.15 0.69 170.60 0.63 1.60 2-02 26
780927 18792.82 0.9446E+16 0.60 0.16 0.22 0.35 156.90 0.88 1.14 1.28 25
801011 9443.08 0-4747E+ (6 g.82 0.23 0-11 0.34 225.50 0-60 1.67 2.-05 34
811001 14240.03 Q.7TIS8E*16 0-76 0.21 0-18 0.71 234.40 0.60 1.67 - 2.0% 34
821011 9586- 71 0.4819E*16 0-64 0-19 0.15 0.50 173.20 Q.47 2-11 2.54 34
830918  9522.08 0.4786E*16 0.66 0.21 0-13 0-35 261.00 0.63 .60 1-96 34
830925 19180.59 0-9641E+16 0-71 0.21 0.22 0.45  310.90 0.73 1.33 1.39 34
841025 8150.50 0.4037E*16 0.63 0-20 0-15 0.81 216-10 Q.70 1.43 1.73 34
870802 18634.83 0.9367E+16 0-66 0-20 0-17 0.51 317.70 0-65 1.54 1.88 34
880507 12243.70 0-6154E+16 0.73 0.24 0.22 0.45 131.10 0.57 1.74 2.13 34
§8l204 11022.92 0.5541E+16 0.68 0.22 0.15 0.34 264.40 0.65 1.54 1.88 34
B(a1=3.81 GlA)5 0.1333E-10s m2 py=2700.0kg m™> vy=5670.0km s~
£,=2500.0kg m™" v, =4000.0km s K=0.81
Table 14A Gauribidanur array - Observations in the 0.5-4.0Hz band
Date 172 Pk-Pk Period Frequency Gain rem.sS. rem.S- FeMmeS. FeMeS. rem.S. FeMsS» FemMeSo feMeSe
{rm} (s) (Hz) 0-3s 0-6s 0-9s 0-13s 3-9s 3-13s 9-18s " noise
(rm) tnm) {nm) thmi} {nm) (nm) tnm) (nm}
751021 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0-00 g.00 0.00
160929 210.10 0.32 1.90 2:43 716.33  61.46 51.-62 42.26 32.90 27.85 2117 0.34
761020 60.69 0.68 1.48 1-85 26.79 19.84 16.61 13.11 1.40 3.95 3.70 0.80
771009 - 23.34 0.63 1.60 2-02 ©10.217 7.72 6.60 S.44 3.54 3.26 2.58 0.55
780810 173.60 1-33 0-75 0.52 86.28 69.10 56.89 45.67 33.67 27.31 17.12 .17
180927 156.30 0-593 1.82 2-32 7. 27 55.63 45.99 36.08 28-54 19.82 8.50 1.08
801011 217.50 0.68 1.48 1.81 92.03 66.98 35.72 43.83 20.37 16.87 11.35 0.34
811001 209.30 0.50 2.00 2-43 935.08 72.71 61.08 47.97 32.81 24.82 12.34 1-01)
821011 181-.60 Q- 47 2. 11 2.54 81.07 61.69 50.86 39.83 24.37 18.45 9.60 0.20
830818 245.30 0.63 1.60 1-96 103. 30 76.26 63.76 49.64 27.68 20. 36 8.01 0.61
830925 263.80 0.88 1.14 1.27 125.50 90.97 75.02 58.-53 23.71 18. 49 10. 18 0. 49
841025 202. 40 0.60 1.67 2-035 88. 16 66.64 55.23 43.05 26.26 19.33 8.28 0.30
870802 304.10 0.98 1.03 1.05 158. 10 117.70 96.84 15.65 33.58 30.07 16.02 0.40
880507 159-00 0.85 1.18 1-33 71.82 53.53 44.65 34.98 20.27 15.49 7.57 0.52
881204 257.00 0.63 1.60 1.96 115.10 86.08 71.31 53.67 31-69 23.70 11.23 0.48
Table 15A Gauribidanur array - Observations in the i.0-4.0Hz band
Date 1/2 Pk-Pk  Period Frequency Gain r.m.s. rem-s. rem.s. r.em.s. r.m-s. rem.s.- rameS. remes.
(rwm) (s) (Hz) 0-3s 0-6s 0-9s 0-13s 3-9s 3-13s 9-18s noise
{tnm) (nm) (nm) tom) {nm) (nm) {nm) (nm)
751021 0.00 0.00 0.00 0-00 0.00 Q.09 0.00 0.00 0.00 0.00 0.00 0.00
760929 199.20 0.50 2.00 2.56 70.74 54.72 45.40 36.93 24.27 21.42 17.08 0.22
761020 49.33 0.63 1.54 1.93 22-33 16.60 13.83 10.88 6-15 4.84 2-83 0.36
7171009 20-56 g.57 1.74 2-21 8.89 6.65 5-65 4.51 2-91 2-54 1.86 0.43
780810 137.890 0-55 1.82 2.32 62-61 S52.52 43.20 34.95 28.97 23.3% 14.30 0.55
780927 120.350 0.53 1.82 2.32 52.80 43.88 36-39 28-64 24.35 18.12 7.37 0.69
8010114 179.90 0.60 1.67 2-05 81.73 59.39 49.44 38.76 18.08 14.41 9.08 0.17
811001 197. 40 0.55 1.82 2:23 80.83 61,92 51.31 40.31 26.14 19.95 10. 12 0-93
821011 148.60 0.50 2-00 2.43 64.22 50.80 41.90 32.77 23.90 17.65 7.31 0-14
830818 208- 30 0.63 1-60 1.96 92.61 68.20 37.01 44.33 24-23 17.68 6.24 0-31
830925 228.60 0.63 1.60 1.96 100-50 75-29 62.00 48.32 26.78 13.85 7.98 0.24
841025 177.90 0.57 1.74 2.13 79.08 59.97 48.74 38.71 24.17 17.59 6.08 0.22
870802 238.50 0.60 1-67 205 123.80 95- 47 78.50 61.31 39.73 29. 46 12.59 0.22
880507 127.50 0.65 1.54 1.88 55.90 42.84 35.61 27.92 18.43 13-91 6.19 0.33
881204 226-60 0.60 1.67 2-05 103.50 78.73 65.32 50.835 28.88 21.21 8.55 0.25
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Table 190 Warramunga array - Broad band and  ort period observalions

Oate #’ Moment Our ation Rise Fail ph-P 172 Pi:-Pt: Period Frequency sain
tm’) ™ m ts) Time time tima (] ts) iz)
{s) (s} (=)
661027 24893.00 0-12StEHIT 0-82 0-33 Q.15 0-51 137.10 0. 85 1.18 I-34 6
671021 2613.00 0-1313€E*16 0.75 0-34 0.16 0.3 21.99 0.98 1.03 1.05 26
681107  4795.00 0.-2410E16 0-74 0.33 0-20 0-54 32.30 0.938 1.03 1.05 26
6910} 4 5252-00 0-3148E*16 0-63 0-18 0.22 0-417 24.65 0.90 1-11 1.22 26
101014 44070-00 0.2215EM17 1.02 0.32 0.26 0.00 19.33 0-88 1-14 1.28 26
710927 10040.00 0.5047E* 16 0.80 0-30 0-19 0-31 54.36 0.98 1.03 1.05 26
751021 5291 0-2660E* 16 1.09 0.28 Q.22 0-514 9.56 0.85 i-)8 1.34 26
7170301 1434.00 0- 7208E* 1S 0.-76 0.26 0.20 0-52 1.05 0-95 1.05 i-10 26
7190924 1548.00 0-778IE*IS D- 76 0-29 0-19 0-51 9.22 0.88 1-14 1.27 36
791018 828.00 0-4162E*15 Q-91 0- 31 Q12 Q.90 3171 0.85 1.18 }-34 36
8oiou! 893. 90 0.4503E*413 0.89 0-21 0.27 0.47 3.30 0-88 1.14 1.27 36
811001 804. 50 0-4044E* 1S 0-19 0-33 0.18 0-00 4.03 0.1 1.29 1-53 36
gz10tt 804.50 0.49044E*13 0.89 0-29 0-21 0-56 4.22 0.98 1.03 1.05 36
841023 £37.00 0. 3202E*135 0-69 0-23 0.186 0-39 4.30 0-92 1-21 (.40 36
870802 219!1.00 0. 110IEHI6 0-93 0.30 0-23 0.57 g.85 0-98 1.03 1.05 36
?90301 1050. 00 0.S278E+15 g.74 0.29 0.17 0.60 5.30 0.88 1.44 1.21 36
B1a)=5.01 G(a)s 0-0000E*00s m? po=2600.0kg m™’ v,=5600-Okm s~
£,=2500.0kg " v,=1000.0km 5 ' K=0.00
Table 20N Warramunga array - Observalions in the 0.5-4.0Hz band
Oate 172 Pk-Pk~  Perjod Frequency Gain r.m.s. r.m.s. rem.s. r.m.s. r.me.s.’ Cem.ge FetheSe Fem. S,
(nm) (s} Hz) 0-3s 0-6¢ 0-9s 0-15s 3-9s 3-~15s 9-18s noise
- tom} tom! trm) 9 (nm)z 133)03 :?mga :?m§3 (nfa)sB
6610217 149.00 0.82 1.21 1.40 69.351 52.10 43.9 4.8 . . . .
s?iogx 24.40 0.88 1-14 1-28 11.649 9-10 7-81 6.39 3-02 4.13 2-15 0.52
681107 40.80 0-93 1-05 t.-10 20-43 13.52 12-96 10. 34 6.58 5-42 3. 47 0-43
633044 20.11 0.93 1-09 1-16 14.91 1134 9.353 71.89 4.98 4.68 3.9 0.97
101014 72.21 0-.89 1-14 1.28 33-23 27-34 24.03 19.40 15.66 12.62 9.49 0-44
710927 59-317 0-95 §.05 1.10 29.02 21-30 17.19 14.13 1-33 6.23 4.56 T-36
151021 8.90 0.90 1-11 1.22 4-31 3.40 2-96 2-40 1.72 1.45 1-16 0.26
770901 6-45 1-05 0.95 G-39 3-53 2-83 2.48 2.23 1.72 1-13 1.72 0.22
190924 9-16 0-93 1.08 i16 5.03 3-93 3.49 3.91 2-24 2.33 2:-19 0-32
191018 3-30 0.85 1.18 1.34 1-48 1-35: 1.24 1.12 1. 11 1-01 0.92 Q.30
891011 3.26 0-39 {114 1-22 2-172 2-59 2.32 1.93 2-10 1.76 1.33 0.-%3
811091 4-15 0.82 1.2t 1.40 1-713 1-64 1.49 1.28 1.34 1-14 1.06 0-35
821011 3.74 1.08 0.93 0.86 2-18 1-67 1.53 1-42 1-07 1.13 1.21 0-435
841023 4.117 0-82 1-21 1.40 1-18 1.87 1.89 1.58 1-93 1-52 1.00 0.26
870802 1.22 1.05 0.93 0.30 3.83 2.93 2.84 2:39 2.7 2-16 2-23 *0-351
880507 4.36 0.89 1.14 1.217 2-10 t.81 1.69 1.52 1.37 1-33 1.31 0.37
Tahle 210 HWarramungs array - Observalions in the 1.0-4.0Hz band
Dato 1/2 Pk-Tk  Perjod Frequency Gain rfem:5. r.em.s. Fom-5. r.m.s. rem.s. rames. LI rem.s.
trm) ts) tHz) 0-3s D-Bs 0-9s D-15s 3-9¢ 3-15s 9-18s noise
tnm) {nm) {rim? (nm} (am) tnm) thm) (nm)
661027 106- 30 Q.77 1.29 1-54 50.43 29-31 33.63 26-74 20.62 16.01 9.80 0.33
671021 1614 0.82 1.21 1-49 1.92 6.71 6.04 4.95 4.82 3.86 2.3t 0-25
681197 26- 014 G-85 1-18 1.34 13.10 10-71 9-03 1.28 6-10 4.83 2-11 0.2
631014 19-57 0.99 j.14 1.28 - 86 8-15 1.07 35.94 3-13 4.44 3.32 0.6
101014 44.28 Q.82 1.21 1-40 22-835 18.70 17.06 13.76 13.24 10.30 6.51 0.2
719327 35-68 0.93 1-08 }.16 17.712 13.54 11.44 9.135 6.28 S.ti 3-42 0-3
151024 3-49 0-82 1-2% 1.40 2-93 2-31 2.05 1.66 1.4 1-15 0.89 0.2
770901 3-3% 1.03 0.93 0.90 2:03 1.78 1-63 1-60 137 1.47 1-59 0-1
7190924 3-51 0-93 1.08 1-16 3-12 2-61 2-43 2.28 1.99 2-02 1.98 0.1
791018 2:06 0.63 1.54 §.91 0.89 0.82 0-86 0-80 0-84 0.78 0.76 0.1
a0ttt 3.13 0.82 1.2t 1.49 £-97 2-00 1.83 1.60 1.84 1.43 t.07 0.2
811001 2-68 0.65 1.54 1.91 1.15 1.08 t.07 0.97 1.02 0-91 0.94 0.1
821011 2-16 1-08 .93 0.86 1-25 1-08 i.05 1.07 0.94 1-01 1.13 0.1
841025 3-09 0.1713 1.30 1.68 1.34 .30 1.614 1.317 1.74 1.38 0.94 0-1
810802 3-63 1-13 0.89 0.78 2-09 1-73 1.83 1.99 1.178 t.84 2.-04 9.2
880507 2-58 0.63 1.60 2.00 1.28 1.25 1.21 1.18 117 1.16 .20 0.2
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APPENDIX B

STATION TIME AND MAGNITUDE EFFECTS WITH 95% CONFIQ‘ENCE LIMITS
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-2.55+9.99
0.23£0.34
3.05£0.31
-0.87+0.29
-0.62%0.39
~-0.72%0. 1S
-0.43+0.48
0.18x0.34
0.43+0.20
~0.38£0.12
=-0.91£0.33
-0.68+0.13
0.08%0.39
-0.57+0.30
=-0. 1920, 39
~0.78£0.39
0.27+0.32
0.4520.12
0.30£0.32
0.81+0.7S
-0.36+0.31
0.00+0.00
0.6020.28
=0.76+0.48
0.6720.17
1.02+0. 40
0.49:0. 10
~0.4410.13
~0.5310.12
~-0.1420.39
0.63£0.41
0.72+0.33
0.3720.48
0.28x0.34
~0.69x9.99
0.71+£0.10
~0.50£0.09
0.18+0.34
-0.75£0.13
-0.55£0.13
0.28£0.31
-0.36x0.09
0.07£0.35
0.09:£0.39
~0.41£0.48
1.542£0.28
-1.84£0.41
1.47£0.13
0.20:0.41
2+14£0.52
-1.61£9.99
~0.39+0.34
-0.67+0.39
0.4320.32
0.15£0.40
-0.3820.10
0.32+0.31
0.58£0.34
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0.00+£0.00
0.00£0.00
0.000.00
-0.10£0.09
0.00£0.00
0.00+0.00
0.00£0.00
0.00x0.00
0. 00+0.00
0.00+0.00
0.11£0.18
0.00+£0.00
0.00£0.00
0.00£0.00
0.0040.00
0.00£0.00
0.00£0.00
0.00+£0.00
0.00:0. 00
0.00+£0.00
0.00£0.00
0.00£0.00
0. 00x0.00
0.00+0.00
0.004£0.00
-0.29£0. 12
0.00+£0.00
~0.64£0+12
0. 74%0.22
0. 00£0.00
0.00£0.00
-0.04£0. 31
0.00£0.00
0.85+0.19
0.00£0.00
0.53+0. 18
0.00%0.00
0.00£0.00
-0.18+0.13
0.09:0.17
0.00x0.00
0.00x0.00
-0.05£0.18
0.00+0.00
0.00+£0.00
0.00£0.00
-0.46£0.19
0.00x0.00
~0.26£0.08
0.2220.11
0.1720.17
0.00+0.00
0.00+0.00
0.00x0.00
0.00%0.00
0.00+0.00
G.00+£0.00
-0.81x0.16
-0.3420. 11
0.00+0.00
0.65£0.22
0.02£0.22
0.00+0.00
0.30x0.10
0.00£0.00
0.00£0.00
0.00£0.00
0.00x0.00
0.00x0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.02+0.20
0.37£0.32
~-0.22£0.19
0.0020.00
0.23%0.07
0.0020.00
0.00+0.00
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0.00£0.00
0.0020.00
0.00£0.00
0.00+£0.00
0.00£0.00
0.000.00
0.00£0.00
0.00+0.00
0.0020.00
0.00+0.00
0.2420.32
0.00+0.00
0.00:0.00
0.00:0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00:0.00
0.00+0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00x0.00
0.004£0.00
0.00£0.00
0.00£0.00
0.00:0.00
0.00£0.00
0.00£0.00
0.00x0.00
0.00£0.00
0.0020.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.002£0.00
0.00£0.00
=-0.51+0.3t
0.0020.00
0.004£0.00
0.00£0.00
0.00+0.00
~-0.27+£0.33
0.00+£0.00
0.00£0.00
0.00+0.00
0.00+£0.00
-0.1420.17
0.00+0.00
0. 1820.31
0.0020.00
0.00£0.00
0.0020.00
0.00+0.00
0.00+0.00
0.00£0.00
0.00+0.00
0.11£0.22
0.00£0.00
0.00x0.00
0.00+£0.00
0.00+0.00
0.32+0.19
0.00£0.00
0.0020.00
0.00:0.00
0.00£0.00
0.00+0.00
0.00£0.00
0.00+0.00
0.00£0.00
0.00£0.00
. 0.00+£0.00
0.00+£0.00
-0.36+0.22
0.00£0.00
0.38+0.22
0.00£0.00
0.00+0.00
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187
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221
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185
349
228
262
247
104
358
250
248
326
206
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162
205
334
315
220
222
104
196

322
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206
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252
354
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219
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144
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235
220
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Stalion time and magnitude effects with 95% confidence limits
Station Time term(s)




Station time and magnitude effects with 95% confidence limitsi
Station Time term(s) N; N Nov Zemlya N} S Nou Zemlya N3 a° ¢° |

amp. term amp. term
BRN 0.22£0.16 t4 0.00£0.00 o 0.00£0.00 0 27 243 i
BRS 0.18x0.12 23 0.51%0.32 1 0.00£0.00 0 118 91
BRT ~0.42+0.30 7 0.00£0.00 0 0.00+0.00 0 37 230 |
BRW 0.62+0.24 10 0.00+0.00 0 0.00+0.00 0 34 17
BRY 0.05:0. 39 3 0.00£0.00 0 0.00+0.00 0] 35 230
BRZ 0.87x1.10 2 0.00£0.00 0 0.00+0.00 0 140 85
BSF ~0.40£0.08 24 0.01+0.09 13 0.00+0.00 [¢] 33 248
BSI ~3.62+0.40 4 0.00£0.00 0 0.00:0.00 [a] 72 137
BSL 1.08+0.48 2 0.00+0.00 [} 0.00:0.00 ] 36 239
BSS 0.04£0.34 4 0.00£0.00 a 0.00+0.00 0 38 233
BTO 0.54£0.37 4 0.00+£0.00 Q 0.00£0.00 o 42 110
BTY 0.10£0.39 3 0.00£0.00 o 0.00x0.00 0 70 333
BUB ~0.73+£0.31 S -0.26£0.17 4 0.2340.31 1 33 245
BUC -1.20£0.21 1S 0.00£0.00 0 0.00:0.00 0 32 221
BUC1 0.80£0.64 4 0.00£0.00 ¢} 0.00%0.00 1} 32 22t
BUD 0.63:0.15 15 -0.08£0.18 5 -1.1220.23 2 30 232
BUH =0.1920.10 18 0.08£0.21 3 0.00+0.00 (o] 32 246
BUL =~0.53+0.11 28 0.19+0.07 26 0.06+0.18 4 35 205
BURJ 0.99+0. 40 3 0.00x£0.00 [u] 0.00£0.00 ] 42 204
BUT -0.40£0.15 12 0. 00£0.00 0 0.00£0.00 0 61 350
BWA 0.06%1.10 2 0.00£0.00 0 0.00£0.00 0 124 98
BWOS ~0.4640.40 3 0.00+0.00 o 0.00£0.00 0 64 347
BYA 0.00£0.00 0 ~1.10£0.32 1 0.00+£0.00 0 173 188
8Y1 ~4.39£1.10 2 0.00£0.00 0 0.00:0.00 8] 173 189
BZS ~0.16£0.35 S 0.00x0.00 (1] 0.00+0.00 1] 32 227
CAF 0.05£0.10 14 =-0.36+0.11 8 0.00:0.00 0 37 250
CAL 3.20£0.50 2 0.00£0.00 o 0. 00x0.00 ] 54 14)
CALN -0.51£0.39 3 0.00+£0.00 0 0.00+0.00 0 37 244
CAN 0.00+£0. 10 29 0.54+0. 14 6 0.00+0.00 0 125 98
CAR 0.84x0.13 19 ~0.02x0.08 16 -0.16:0.18 3 89 303
cem -1.00£0.14 11 -0.28+0.16 4 0.00£0.00 0 54 315
CBN -0.58x0.48 2 0.00£0.00 o 0.000.00 1] 64 320
CBZ 1.74£0.53 15 0.00+£0.00 4] 0.00+£0.00 0 146 88
CCH 1.1921.55% 2 0. 00x0.00 0 0.00+£0.00 0 115 293
COF =-0.21+0.09 21 ~0.21%0.09 13 0.00£0.00 0 32 246
COR -0.17:£0.09 12 0.00£0.00 0 0.00:0.00 [n] 37 245
cb2 0.57£0.35 4 0.00x£0.00 o] 0.00:0.00 0 49 121
CEl 2¢57£0.48 5 0.00+£0.00 v} 0.00£0.00 [0} 29 227
CEN 0.51£0.55 it 0.00£0.00 [} 0.00+0.00 0 129 293
CEY -0, 17+£0.23 9 0.00+£0.00 0 0.0010.00 0 33 286
CFF -0.56£0.48 2 0.00x0.00 0 0.0020.00 0 36 249
CFR ~0.61£0.25 12 0.00£0.00 0 0.00+£0.00 0 31 218
CFTv 0.03x£0.39 3 0.00£0.00 0 0.0040.00 0 ST 258
CGN 0.692£9.99 3 0.00£0.00 0 0.00+0.00 0 32 221
CGP ~0.36£0.40 4 0. 42+0.31 1 0.00+0.00 o 76 107
CHA 0.95£9.99 2 0.00£0.00 s} 0.00+£0.00 8} S0 141
CHC ~-0.26£0.43 3 0. 00+0.00 0 0.00+0. 00 0 67 321
CHG -1.11£0.15 18 ~0.34£0.12 9 0.004£0.00 o] 60 130
CHI -2.43+0.48 2 0.00+£0.00 0 0.00+0.00 0 62 329
CHN 0.05£9.99 3 0.00x0.00 0 0.00+0.00 o] 96 3t1
CHT 0.90£0.49 2 0.00£0.00 ] 0.0020.00 ] S5 137
CHTO ~1.04£0.27 7 -0.27%0. 14 3 0.00£0.00 0 60 130
CHZ 0.87+0.48 2 0. 00+0.00 0 0.00+£0.00 0 28 234
CIN 0.27£0.28 8 0.00£0.00 [¢] 0.00£0.00 0 38 215
cio ~0.47£0.48 2 0.00%0.00 o 0.00+£0.00 0 36 236
CIR ~0.3520.17 13 ~0.59+0.09 13 ~-0.27£0.25 3 95 202
CIT -0.06£0.41 3 0.00£0.00 0 0.00£0.00 0 32 99
c1z ~3.17¢1.10 4 0.0040.00 (] 0.004£0.00 0 142 68
CJR 0.22x0.28 8 0.00x0.00 4] 0.00£0.00 0 30 225
CJR1 0.55£0. 39 3 0.00£0.00 0 0.0040.00 0 30 226
CKI -0.598£0.33 3 0.00£0.00 1] 0.00£0.00 0 36 242
cLC 0.47£0.30 7 0.00£0.00 0 0.00+£0.00 a] 71 353
CLE 0.03£0.23 10 ~0.93+£0.30 3 0.00£0.00 0 62 324
CcLl ~1.09+0.28 6 0.00+£0.00 [} 0.00+0.00 0 30 220
CLK 0.37+£0.16 t4 -0.04+0.09 14 0.020.18 3 90 199
CLL ~0. 78+0.09 29 -0.06+£0.07 24 0.2820.18 3 28 242
CLo 0.11x0.34 4 0.00%0.00 ] 0.00+0.00 0 32 226
cmB ~0.26+0.34 4 0.00£0.00 ) 0.00+£0.00 0 69 356
cmc 0. 48£0.35 S 0.38+0.22 2 0.00£0.00 (o} 39 354
cmp 1.94£0.17 19 0.00£0.00 0 0.00x0.00 8] 31 222
cms ~0.16+0.78 4 0.0020.00 0 0.0020.00 0 120 99
CNCB 2.3120.78 5 0.00£0.00 0 0.00£0.00 0 115 297
CNG ~0.78£0.39 4 0.00x0.00 0 0.00+0.00 0 101 20!
CNIL 1.57+£0.40 3 0.00+£0.00 0 0.00+£0.00 0 47 254
CNN 0.00£0.00 o ~1.07+0.35 1 0.00+0.00 0 B4 326
CNS 1.27+£0.49 2 0.00£0.00 0 0.0040.00 0 44 240
CN2 -0.15£0.32 ) 0.00£0.00 0 0.00+£0.00 0 43 93
coB ~-2.13+0.98 11 0.00£0.00 ¢} 0.00£0.00 [0} 137 78
col 0. 76£0.26 7 0.00£0.00 o 0.00£0.00 4] 44 258
coL 1.55£0. 10 25 -0.08+0.08 14 0.00+£0.00 0 41 IS
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Station time and magnitude effects with 95% confidence limits |
Station Time termis)

com
CON
coo
cooL
CoP
COR
coz
CPO
cPP
CPX
CRC
CRE
CRO
CRT
CRZ
csl1
Css
CTFE
CTl
cTT
cum
CVF
CcuL
cvo
CvP
Cuc
CuF
CYR
cyp
CZ1
DAC
DAF
DAG
DAL
DAR
DAV
DAV
O8N
DBQ

0.87+0.34
0.96£1.55
0.50%0. 15
-0.99£1. 10
0.33£0.09
0.4320.25
0.5620.31
-1.7220. 12
0.48x0. 96
-0.18x0. 39
0. 18+0. 48
0. 7020, 39
0.00£0. 00
1.67+0.17
1.50+0. 79
1.62x0. 48
0.08%0. 37
0.28£0.39
-0.18x0.24
-0.36+0. 31
0.37+0.37
0.27£0. 10
~0.10x0. 48
~0.37£0. 48
-0.37£0.52
0.6620. 48
~0.940, 34
0.46%1. 10
~0.82£0. 31
-0.4220. 39
0.994£0. 48
0.0410. 40
~2.71£0. 15
-0.28+0. 48
-1.81%0.35
0.47+0.48
0.0020. 34
0.43£0.23
~1.0920.48
-0.23+0.07
0.52+0. 39
0.90£0. 17
-0.14x0.24
=-1.01£0.12
-0.09%0. 15
~0.01x0. 48
~0.21£0.26
0.37+0. 14
~0.37£0. 30
-0.35:0. 24
0.48x0. 35
~0.28£0. 12
1.17£0.32
-0.53x0. 10
0.73£9.99
-1.89+0.39
1.07£0. 39
~-0.93+0.09
-0.06£0. 48
0.95£0. 34
0.35£0. 39
-2.36£0. 52
0.4520. 40
0.60x0. 48
0.0040. 24
0.2220. 10
0.14:0.23
-1.3320.27
0.66+0. 90
-0.66+0.08
0. 73+0.39
-0.46+0.09
1.00+£0. 34
-0.52+0. 10
-0.400. 10
0.17+0. 12
~0.69:0. 48
-0.45+0. 34
-0.4720.12
0.7340. 39

Ny N Nou Zemlya
' amp. termg

0.00+0.00
0.00£0.00
0.000. 00
0.00£0. 00
0.69£0.09
0.00x0. 00
0.00£0.00
0.04:0. 10
0.0020.00
0.00£0.00
0.00x0.00
0.00x0.00
0.21+0.31
0.00#0.00
0.00x0. 00
0.000.00
0.00£0.00
0.00£0.00
0.00£0.00
0.000.00
~0.4220.23
0.61£0.09
0.00£0.00
0.00£0. 00
0.00£0.00
0.00£0.00
-0.17£0.19
0.00£0.00
1.31+0.19
0.00+0. 00
0.00£0.00
0.00£0.00
0.00£0. 00
-0.51+0. 31
0.1420.31
0.00£0.00
~-1.25£0.31
0.52+0.31
0.00+£0. 00
0.52£0. 15
0.00+0.00
0.00x0.00
0,40£0. 20
0.00£0.00
0.00£0.00
0.00£0.00
0.00x0.00
0.07+0. 13
0.36#0. 15
0.26x0. 12
0.00x0. 00
0.00x0.00
0.51£0.37
0.25x0. 14
0.00£0.00
0.00£0.00
0.27£0.22
0.10£0. 18
0.00£0-00
0.00£0. 00
0,00£0. 00
0.00£0. 00
0.00z0.00
0.00£0.00
0.000. 00
-0.43+0.13
0.00£0.00
0.00£0. 00
0.00+0.00
-0.1220. 12
0.00£0.00
0.4610. 12
0.00£0. 00
0.0420.11
0.23£0. 10
0.000. 00
0.00x0. 00
-0.02+0.23
0.00£0.00
3 0.00£0. 00
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S Nov Zemlya
amp. term

0.00£0.00
0.00:0.00
0.00:£0.00
0.00:0.00
0.48+0. 30
0.00+£0.00
0.00:0.00
0.1040. 18
0.00£0.00
0.00£0.00
0.00x0.00
0.00x0.00
0.00£0.00
0.00+0.00
0.00£0.00
0.00:0.00
0.00x0.00
0.000.00
0.00£0.00
0.000.00
~-0.52+0.20
0.00+0.00
0.0040.00
0.0010.00
0.00+0.00
0.00£0.00
0.00£0.00
0.000.00
0.00£0.00
0.00:0.00
0.00£0.00
0.00:0.00
0.000.00
0.0020.00
0.00£0.00
0.0020.00
0.00:0.00
0.00+0. 00
0.00:0.00
0.00£0.00
0.00:0.00
0.00:0.00
0.00+0.00
0.00+0.00
0.00:0.00
0.00x0.00
0.00£0.00
0.000.00
0.0040.00
0.00+0. 00
0.00£0.00
0.00:0- 00
0.000.00
0.00+0. 00
0.00+£0. 00
0.00+0. 00
0.00:0.00
0.00£0.00
0.00£0.00
0.00x0.00
3.00x0.00
0.00:0.00
0.000.00
0.00£0.00
0.00£0.00
~0.16£0.31
0.00£0.00
0.00+0.00
0.00+0.00
0.0110.22
0.00+0.00
0.1120.22
0.0040.00
0.03:0.22
0.10+0.22
0.00£0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00+0.00
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295
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Station time and magniltude effects with 95% confidence limits!
Station Time term(s) Ny N Nov Zemlya N; S Nou Zemlya  Nj 8° ¢°

amp. term amp. Lerm
ECP -0.36£0.23 9 0.4620.12 7 0.00:0.00 0 33 264
ECRI 0.86£0.34 4 0.004£0.00 0 0.0040.00 0 40 2S3
ECT ~0.0220.28 7 -0.2820.33 1 0.00x0.00 o 60 317
EDC 0.17£0. 14 16 0.00£0.00 o 0.0010.00 0 35 217
EDI =0.58+0.08 18 0.10£0.11 8 0.03£0.22 2 29 264
EDM -0.43+0.09 25 0.32+0.08 18 0.16+0.18 3 54 351
EDU -0.47£0.09 14 0.15%0.12 7 0.18+0.3) 1 28 265
EGL =0.4940.13 14 0.54£0.11 8 0.00+0.22 2 29 264
EHOR 0.61+0.34 4 6.00+0.00 0 0.0040.00 0 46 254
EIL =0.79+0.18 13 0.0040.00 0 0.00£0.00 0 45 205
EKA ~0.29£0.09 29 0.40£0.07 23 0.1440.18 3 29 264
ELC -1.2540.28 6 0.00x0.00 0 0.000.00 0 67 329
ELL 0.8540.15 15 0.0040.00 0 0.00+0.00 0 39 218
ELO ~0.99£0. 11 1t -0.14:0.12 7 0.11£0.31 1 28 266
ELY 0.81£0.48 2 0.00£0.00 0 0.004+0.00 0 68 351
EnM -0.94£0.30 S -0.11:0.32 1 0.00£0.00 0 56 313
EMS 0.26+0.34 4 0.07£0.31 1 0.0040.00 0 35 243
ENIJ 0.1420.34 4 0.004£0.00 0 0.0040.00 0 48 250
ENN ~0.79£0.23 9 0.57£0. 14 7 0.0040.00 0 31 250
EPF ~0.33+0.09 16 0.1920.09 12 6.00+0.00 o 39 250
EPLA 0.78x0.34 4 0.00£0.00 0 0.00£0.00 0 44 256
EPRU 1.15+0.33 3 0.00£0.00 0 0.0040.00 0 46 293
ERC 0.06£0.23 9 0.000.00 0 0.00£0.00 0 41 234
ERE 0.6320.48 3 0.00+0.00 0 0.00+0.00 0 34 194
EROQ 0.0420.34 4 0.00+0.00 0 0.00£0.00 o) 41 249
ERUA 0.99£0.39 3 0.0020.00 0 0.00£0.00 0 42 258
ERZ 0.68£0.43 3 0.00x0.00 0 0.0040.00 0 34 199
ESA ~0.78+0.31 6 0.00£0.00 0 0.00£0.00 o 101 87
ESEL 0.0410.48 2 0.00+0.00 o 0.00+0.00 0 42 246
ESK ~0.24£0.10 26 0.47+0.08 i8 1.2420.31 2 29 264
ESY -0.51£0-39 3 0.00+0.00 0 0. 00%0.00 0 28 264
ETA ~0.63x0.28 6 0.29x0.23 2 0.0020.00 0 32 264
ETER 0.37£0.48 2 0.00+0.00 o 0.00+0.00 0 39 247
ETOR 0.5720.39 3 0.00+0.00 0 0.000.00 o] 42 252
EUR 0-53£0.11 27 0.2810. 16 14 0.00£0.00 0 67 352
EVAL 0.5320. 34 4 0.00x0.00 0 0.0020.00 0 46 255
EVIA 0.9320.34 4 0.0020.00 o 0.00+0.00 0 44 251
EZN ~0.31£0.13 17 0.00£0.00 0 0.0040.00 0 36 218
FAL 0.17x0.48 2 0.0040.00 0 0.0040.00 o 41 233
£An 0.26+0.48 2 0.00+0.00 0 0.0040.00 o 40 207
FAR 2.65£0.73 2 0.000.00 0 0.00+0.00 o 47 256
FAV ~1.05£0.23 12 0.30£0.30 1 0.00£0.00 0 69 334
FBA 1.490.14 12 -0.18£0.1S 5 0.0020.00 0 41 14
FBC ~1.33£0.28 8 -0.06x0.22 2 0.0020.00 0 38 323
FCC ~1.10£0.17 16 ~0.3720.16 4 0.0020.00 0 47 338
FEL -0.31£0.39 3  -0.29:0.31 1 0.00+0.00 o 33 245
FFC -0.98+0. 10 22 0.20£0.09 11 0.22+0.30 1 S1 343
FGG 0.3129.99 2 0.00£0.00 0 0.0020.00 0 37 232
FGU -0.4040.34 4 0.00£0.00 0 0.00£0.00 0 €68 347
FG2 ~0.14£0.48 2 0.00£0.00 0 0.00£0.00 o 37 233
FG4 0.32+0.48 2 0.00+0.00 0 0.00+0.00 0 37 232
FHC 0.64£0.13 19 0.00x0.00 0 0.00+0.00 o 66 339
FIN -1.41£0.48 2 0.00£0.00 0 0.00:0.00 0 36 242
FIR 0.61£0.17 17 0.00+£0.00 0 0.00£0-00 o 36 239
FKO -0.56£0.48 2 0.000.00 0 0.00x0.00 o 70 336
FLN -0.8520.09 27 0.2840.08 16 0.00x0.00 ) 34 255
FLO ~1.52£0.48 2 0.3440.30 1 0.00+0.00 o 68 331
FLR ~0.1740.28 6 0.000-00 0 0.00£0.00 0 60 315
FoC 0.04+£0.40 8 0.00x0.00 0 0.00£0.00 o 30 220
FOUF 0.62£0. 40 3 0.00£0.00 0 0.0040.00 0 36 244
FRB ~0.89£0.13 16 -0.06:0.10 10 0.0020.00 0 38 323
FRF ~0.49£0.23 9 0.21#0.12 7 0.000.00 o] 37 244
FRI 0.13£0.10 20 0.00£0.00 0 0.000.00 0 70 355
FRR ~0.58+£0. 48 2 0.00£0.00 0 0.00£0.00 0 92 187
FRU 0.27£0.40 3 0.00£0.00 0 0.00£0.00 0 32 1352
FSJ 0.1920.12 14  -0.05x0.12 7  ~0.16+0.32 1 53 360
FuQ 0.58x0.48 2 0.00+0.00 0 0.00£0.00 0 95 309
FUR 0.0820. 10 26  -0.05%0.08 20  -0.26:0.22 2 32 241
FUl 0.57£0.34 4 0.00£0.00 0 0.004£0.00 0 33 239
Fum ~1.56%0.13 7 -0.4220.17 5 0.00£6.00 0 €6 331
Fyu 1.78£0.39 5 0.00£0.00 o 0.00£0.00 0 40 13
GAP 0.32£0.12 10 0.00£0.00 0 0.00+0.00 o 32 241
GAR 0.44+0.50 2 0.00+0.00 0 0.00:0.00 0 35 139
GBA ~0.88z0.13 26 0.23£0.10 17 0.0020.00 0 61 155
GBO ~1.10£0.34 4 0.00+C.00 0 0.00£0.00 0 69 334
GBR 0.69%0.48 2 0.00£0.00 0 0.00:0.00 o 63 194
GBTN =1.15%0.48 2 0.00£0.00 0 0.0040.00 o 68 325
GCA 0.03£0. 14 14 0.00£0.00 0 0.0040.00 0 70 349
GCC 0.10£0.48 2 0.00+£0.00 0 0.00£0.00 o 70 357
GDH -1.26%0.12 17 -0.43S:0.09 14  -0.13:0.18 4 30 318
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Station time and magnitude effects with 95% confidence limits .
Station Time term(s) Ny N Nov Zemlya N S Nou Zemlya N3  &° o°

amp. amp» term
GEN ~0.7120.34 7 0.00£0.00 ] 0.0020.00 0 38 242
GEO -0.63+0.39 3 -0.02+0. 22 2 0.00£0.00 0 63 320
GET 0.10£0.48 2 0.00+£0.00 0 0.00£0.00 0 36 217
GIB ~-0.78+0.17 14 0.00+0.00 [¢] 0.00+0.00 0 4% 232
6IL 1.84%0.12 12 -0.21%0.12 7 0.00£0.00 8] 4] 14
BGKN 0.680£0. 49 2 0.00£0.00 [¢] 0.00:0.00 0 48 144
GLA 1.16£0. 16 14 0.00+0.00 0 0.00£0.00 0 74 351
GLD 0.05£0.25 9 =~0.36+0.17 4 0.00+0.00 0 66 343
GLP -0.3240.39 5 0.00x0.00 0 0.00:0.00 0 35 214
GMA 0.70+0.23 9 0.00x0.00 0 0.00+0.00 0 33 23
GMB -1.04£0.48 2 0.00x0.00 0 0.00x0.00 0 40 23t
G ~-0.07£0.28 ] 0.00£0.00 0 0.00£0.00 4] 59 358
GNZ -1.03x0.78 10 0.00£0.00 0 0.00+£0.00 0 136 71
GOA -1.08x0. 40 3 0.00£0.00 0 0.00+0.00 0 59 1538
GOL ~0.2640.10 22 -0.54£0.09 16 ~0.57:0.18 3 66 343
GPA ~0.06£0. 15 13 0:00£0.00 0 0.00+0.00 0 35 213
GRC ~1+11£0.28 7 0.00:0.00 0 0.00£0.00 0 35 250
GRE 0.02£0.23 9 -0.3620. 14 9 -0.23£0. 18 3 86 293
GRF 0.36+0.07 26 0.32+0.08 18 0.53:0.30 1 30 243
GRFO ~-Q.03+0.48 2 0.00x0. 00 0 0.00+0.00 [} 30 243
GRO 0+ 17£0.48 2 0.00x0.00 0 0.0020.00 0 30 193
GRR ~-1.15+0.08 27 ~0.10£0.08 16 -0.1940.31 1 35 255
GRS 0.16+0.48 2 0.00£0. 00 0 0.00x0.00 0 34 192
GSC 0.95+£0.29 6 0.00£0.00 0 0.00+0.00 0 72 353
GSP 2+16x1.61 2 0.00£0.00 0 0.00+0.00 0 139 82
GTA 0.774£0.32 5 0.00£0. 00 0 0.00+0.00 (o] 40 122
GUA =2.72£0.27 7 -0.4020. 17 4 ~0.66£0.20 3 77 86
GUD 0.620. 30 K] 0.00£0.00 0 0.00£0.00 0 43 254
GUMO ~-2.22+0. 48 3 0.00£0.00 0 0.00£0.00 0 77 86
GWC -1.08x0.26 7 0.31£0.23 3 0.0010.00 o 48 325
GuiF -0.3320.23 9 0.00£0.00 0 0.00:0.00 0 32 246
GYR -0.3420.36 4 0.00x0.00 0 0.00+0. 00 0 54 120
GZR 0.33+0.26 9 0.00x0. 00 0 0.0020.00 0 32 226
HAD 0. 13£0.34 4 0.00£0. 00 0 0.00£0.00 0 51 250
HAL =1.24£0.34 4 0.00£0.00 0 0.00¢0.00 0 S5 310
HAM 0.09%0.27 11 0.00£0.00 o] 0.0040.00 0 27 248
HAU -0.34£0.09 24 -0.1420.08 15 0.00+£0.00 0 33 247
HCC 0.62+0. 48 2 0.00£0. 00 o] 0.00+0.00 0 70 357
HCY -0.86+0.39 3 0.00£0. 00 0 0.004+0.00 0 35 230
HOM ~0.13%0.28 6 =-0.0410.23 2 0.00£0.00 0 60 316
HEE ~0.47£0.15 12 0.00x0.00 o 0.00+0.00 0 31 250
HE! =-0.28x0. 39 3 0.00:0.00 0 0.00£0.00 0 31 245
HEN 4.61+0.49 3 0.000. 00 0 0.00x0.00 0 62 107
HF'S -3.02£0. 12 25 0.9940.08 17 0.00£0.00 0 20 251
HHC 0.924£0. 41 3 0.00x0. 00 0 0.00+0.00 0 42 108
HHM -0.86+0.28 8 0.00£0.00 0 0.0040.00 Q 58 351
HKC -0.14£0.25 1 0.00£0.00 0 0.00£0.00 [} 60 114
HKL 1.37£0.48 2 0.00+0.00 0 0.00x0.00 1} 84 29
HKT 0.13+0.28 6 0.00£0.00 0 0.0020.00 4] 75 334
HLG ~0.06+0. 31 S 0.00£0.00 [§] 0.00:0.00 o 27 251
HLY 0.62+0.23 10 0.00£0. 00 0 0.00+0.00 0 45 209
HNH 0.04x0. 39 3 0.00+0.00 0 0.00£0.00 0 58 317
HNME ~0.68x0. 48 2 0.00£0.00 0 0.00£0.00 0 55 314
HOF =0.17£0.11 17 0.11£0.12 11 0.67+£0.18 3 30 242
HOK ~0.54%0. 48 2 0.00£0. 00 0 0.00£0.00 0 30 248
HON 1.1120.25 8 0.00£0. 00 [¢] 0.00£0.00 0 83 31
HPK =0.36£0.34 S 0.00£0.00 0 0.00£0.00 0 30 261
HOL 0.4120.39 3 0.00x0. 00 0 0.00+0.00 0 45 204
HRI 0.9120.34 4 0.00£0.00 0 0.00£0.00 0 41 205
HRT 0.00£0. 25 8 0.00£0.00 0 0.00£0. 00 0 35 214
HSS -0.97x0.38 4 0.00£0. 00 [} 0.0010.00 o] 48 78
HUA 1.99x0. 79 8 0.00£0.00 o] 0.00£0.00 0o 112 3086
HVAR ~1.08x0. 39 3 0.00£0.00 0 0.00£0.00 0 35 232
HVO 0.75£0. 34 4 0.00+£0.00 0 0.00£0.00 0 85 29
HYA -0.81+0.34 4 0.00£0. 00 0 0.00£0.00 0 22 261
HYB ~1+45%0. 12 27 0.3620.07 24 ~0.36+0.23 3 58 153
IRS ~1.49x0. 15 19 0.00£0. 00 o] 0.00+0.00 0 29 220
IFR -1.59x0. 12 19 0.00+0. 00 1] 0.00£0. 00 0 S0 252
ILG 0.00£0.00 0 0.23+0.30 1 0.00+£0.00 o} 21 325
LT -0.08x0. 40 3 0.00+£0.00 0 0.00£0.00 o 3% 32
1mA 0.48+0. 11 17 0.0640. 31 1 0.00£0.00 0 40 18
1mw 0.19£9.99 2 0.0020.00 ] 0.00+£0.00 0 63 348
INK ~0.4320.13 19 -0.10£0. 10 9 -0.24+0. 31 1 38 5
INR 1.49+0. 49 3 0.000. 00 (¢} 0.00+0.00 0 51 134
INt -1.52%0. 40 3 0.000.00 0 0.00+0.00 0 63 327
IN2 ~-1.43x0. 48 2 0.00£0.00 0 0.00+0.00 o] 64 328
IN3 -1.5640. 48 2 0.00x0. 00 0 0.00£0.00 0 65 327
IN4 ~1.57+0.39 3 0.00£0.00 (¢} 0.00£0.00 0 64 326
IPM -0.57+0. 19 12 0.18x0.13 11 0.00£0.00 0 74 131
IRK ~-1.15£0.5¢ 2 0.0020.00 0 0.00£0.00 0 29 108
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Station Lime and magnitude effects with 95% confidence limitsi

Station Time term(s) Ny N Nouv Zemiya Ny § Nov Zemlya N;  a° 4°
amp. term amp. term
IRl 1.71£0.48 2 0.00+0.00 0 0.00£0.00 0 38 188
IR2 1.95+0. 40 3 0. 00£0. 00 o] 0.00£0.00 0 38 185
IR? 1.58+0. 48 2 0.00£0. 00 0 0.00:0.00 0 38 186
I1SA =0.09£0. 25 8 0.00£0.00 0 0.00£0.00 0 71 354
18K -0.16£0.12 26 0.00+0.00 0 0.00+0.00 ¢} 35 218
1s0 -1.05£0.25 8 0.00£0.00 0 0.00£0. 00 [} 36 244
ISR 0.59+0. 26 9 0.0020. 00 0 0.00+0.00 0 3t 220
ISSF -0.76+0. 48 2 0.0010.00 [u] 0.00£0.00 [n] 40 252
IST -0.12+0. 14 17 0.00£0.00 1] 0.00+0.00 0 35 216
ITm -0.81+0. 47 2 0.00£0.00 0 0.00£0.00 0 40 223
VA 0.33+0.39 3 0.00+0.00 0 0.00£0.00 0 35 228
£zm ~0.43x0. 14 i4 0.00x0.00 (v} 0.00+0.00 0 37 217
JAN 0.16£0. 23 S 0.00£0. 00 1} 0.00£0.00 0 38 225
JARJ 0.80x0.44 3 0.0020.00 0 0.00:0.00 4] 42 204
JAS 0.17£0.08 21 -0, 70£0. 23 2 0.00£0.00 0 69 356
JAY ~1.18%0.27 9 0.2820.35 H 0.00:0.00 0 91 95
JCT -0:18£0.19 10 ~0.28%£0. 12 7 0.000.00 0 75 338
JER 0.68%0. 15 17 0.00+0. 00 0 0.00£0.00 0 43 205
JmB 0.06x0. 39 53 0.00+0.00 0 0.00:0.00 0 34 219
Jmi 1.31+0. 40 3 0.00+0.00 0 0.004£0.00 [} 19 294
INE 2.332£3.99 2 G.0020.00 o 0.00:0.00 0 19 294
JNW 0.9120.44 3 0.00£0. 00 0 0.00+0.00 0 19 294
R{a}3 ~-0.36£0. 18 14 ~0.06+0. 14 S -1.3420.35 1 29 231
JsC ~0.62£0. 30 S 0.00£0.00 ) 0.00x0.00 0 69 322
KAD -0.86x0.32 6 0.00+£0.00 0 0.00:0.00 (1] 57 158
KAR 2+54£0. 48 7 0.00£0.00 0 0.00£0.00 0 49 165
KRS 0:.57+0.13 20 0.00+0. 00 0 0.00x0.00 0 34 209
KAT 2.61£0.43 3 0.00+0.00 o} 0.00£0.00 0 34 178
KAV ~0.64+0. 48 2 0.00+0. 00 0 0.00£0.00 0 94 85
KBA 1.05+0.28 7 0.4020.14 5 0.00+0.00 0 32 238
KBC - 0:6020: 48 2 0.00£0.00 0 0.00£0.00 0 74 228
KBL 0.20£0. 24 12 0.00£0.00 0 0.00:0.00 0 39 162
KBN ~0.75£0. 48 2 0.00+0.00 0 0.00£0.00 0 37 226
KBS ~5.52£0. 15 25 0.00£0.00 0 0.0010.00 0 11 318
KCT ~0.26+0.40 3 0.00£0.00 0 0.00£0.00 4] 36 216
KDC -0.20£0. 11 23 0.00+0.00 0 0.00£0.00 0 48 19
KDS -0.40£0.39 4 0.00x0. 00 o} 0.00+0.00 ] 71 251
KDZ 0.48:0. 15 18 0.00+0.00 Q 0.00:0.00 (1} 35 220
KEB 1.01+0. 40 3 0.00£0.00 [} 0.00:0.00 0 35 202
KEP -4.88+1.55 2 0.00£0. 00 0 0.00+0.00 0 141 250
KER 1.23£0.19 16 0.00+0.00 0 0.00x0.00 0 39 190
KES 0.01£0.39 3 0.00+0.00 0 0.00:0.00 4} 51 250
KEV ~3.97+0. 1O 30 0.004+0.00 0 0.00+£0.00 0 9 261
KEW ~0.30£0. 48 2 0.004+0.00 0 0.00£0.00 0 32 257
KFNJ 0.4920. 40 3 0.00+0.00 0 0.00+0.00 o 43 20S
KGN 0.00£0.17 11 0.02£0.19 4 0.00x0.00 1] 77 130
KHC 0.26+0Q.08 29 -0.05£0.07 22 -0.1620.15 4 30 239
KHI 1+58£0. 15 11 0.00£0.00 0 0.00£0.00 0 39 173
KHT -0.40+0. 40 3 0.00+0.00 1] 0.00+0.00 0 64 131
KIC ~0. 72£0. 09 22 0.0020.00 8] 0.00+£0.00 0 75 242
Kim -0.4420.34 4 0. 00+0.00 0 0.00£0.00 0 104 207
KIP 0.7520. 13 10 0.01x0.23 2 0.00£0.00 o] 83 31t
KIR ~5.41£0. 10 29 0.00+0.00 0 0.00+0.00 0 13 262
KIS ~1.53£9.99 2 0.0040.00 0 0.00x0.00 0 29 218
KJF -6.12+0.13 20 0.00+0.00 0 0.00:£0.00 0 13 241
KIN -6.39+0. 33 6 0.00+0.00 0 0.00£0.00 s} 13 24t
KKB -0.43+0.48 2 G.00£0. 00 0 0.00+0.00 0 35 223
KKM 0. 11£0.43 5 ~0.2740.40 1 0.00£0.00 0 76 116
KKN 0.99£0. 32 S 0.00£0.00 ¢} 0.00+0.00 o] 48 143
KKR -8.38+9.99 2 0.00£0.00 0 0.00£0.00 [ 45 153
KLG -0.79+0.59 8 0.50+0. {8 4 0.00£0.00 0 113 121
KLL -0.63+0. 34 4 0.00+0.00 0 0.00£0.00 0 31 249
Kol ~0.86£0.26 8 0.00£0.00 0 0.0020.00 0 595 124
KMR 0.27+0. 10 10 0.00+£0.00 0 0.00£0.00 0 31 238
KMSA -0.24%0.48 2 0.00+£0.00 0 0.00£0.00 0 53 182
KMy -0.89x0. 19 13 ~0.28+0.15 4 -0.1120.22 2 S0 77
KMy 0.26+0.50 3 0.00+0.00 0 0.00£0.00 0 24 260
KNA -1.7220.31 5 0.23£0.24 2 0.42+0.32 1 100 110
KNT -0.34£0.30 5 0.00+0.00 v} 0.00+0.00 0 36 223
KORA ~1.72£0.49 2 0.00£0.00 0 0.00£0.00 0 93 82
KOO -0.30+£0. 13 25 -0.05£0. 10 17 0.03:0.31 1 64 1S5S
KOGH =-0.56x0.48 2 0.00x0.00 0 0.00£0.00 0 75 238
KOI 0.69£0. 34 1 0.00+£0. 00 0 0.00£0.00 0 S1 132
KON ~1.10£0. 10 23 ~0.39£0.31 1 ~0.07+£0.30 1 22 256
KONO ~0.87£0.34 4 0.00+0.00 0 0.00+0.00 0 22 255
KOT -0.09+0. 48 2 0.00£0.00 o 0.00£0.00 0 45 208
KOU 0.53+0. 13 13 0.00£0.00 ¢} 0.00£0.00 0 115 78
KPH 0.41£0.34 4 0.00x0.00 ¢} 0.00£0.00 0 83 31
KPK -0.5420.39 3 0.00£0.00 o} 0.00:£0.00 o 67 357
KRR -0.51+0.11 28 0.87£0. 10 23 -0.23£0.22 3 28 232
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Station time and magnitude effecls with 85% confidence limitsi

Station Time term(s) N; N Nov Zemlya N; S Nov Zemlya N  a°

amp. term amp. term
KRI -0.83x0.27 8 -0.3820.13 6 0.00x0.00 0 81 204
KRK =-3.62£0.35 S 0.00+0.00 0 0.0040. 00 [o] 9 257
KRL 0.21£0.14 10 0.23%0.21 3 0.00%0.00 1} 32 248
KRP 0.76%0.52 2t 0.06%0.38 1 0,0040. 00 0 135 73
KRR 0.22£0. 16 12 -0.28+0.08 12 -0.410.15 4 91 204
KRV ~0.17:£0.49 2 0.00£0.00 0 0.00x0.00 0 33 192
KSA 0.62z0.26 10 0.00£0.00 0 0.00£0.00 0 41 205
KSH 1.22£0.35 4 0.0020.00 0 0.0020.00 0 35 151
KSP ~0.23+£0.23 9 0.3920.11 8 0.00x0.00 0 28 237
KSU 0.23+0.32 5 0.00x0.00 0 0.0020.00 0 62 194
KTG 1.08£0.17 18 -0.26%£0.10 1S -0.4810.18 4 23 301
KUG =1.19£0.49 3 0.00+0.00 0 0.00+£0.00 0 94 113
KUK -0.53£0.31 6 0.00+0.00 0 0.0020.00 1] 7S 238
KUL -0.03+0. 42 3 0.00+0.00 0 0.00£0.00 0 36 160
KVG ~-0.47+0.48 2 0.00+£0.00 [ 0.0040.00 0 94 85
KUN 0. 16£0.34 4 0.00x0-00 0 0.004£0.00 Y 68 354
KVT 0.57+0.14 1S 0.00£0.00 0 0.0010.00 0 34 2086
KYS -0.08x0. 15 14 0.00£0.00 0 0.000.00 0 S5 83
KZN ~0.3120.15 10 0.00%0.00 0 0.00+0.00 0 37 224
LAH =0.35%0.39 4 0.00£0.00 0 0.0040.00 0 43 156
LAO ~0.15£0.23 9 -0.04%0.14 7 ~0.03:0.31 3 60 345
LAR -0.38+0. 34 5 0.0040.00 0 0.004£0.00 0 65 344
LAT -1.64£0.28 9 0.00£0.00 0 0.00£0. 00 0 97 90
LAW ~1.17+£0.40 3 0.0020.00 0 0.00:0.00 0 66 335
LBF =-1.12+0.08 23 -0.16+0.08 1S 0.00£0.00 0 35 248
LBFM 0.1220.38 3 0.00£0.00 0 0.00£0.00 0 66 357
LCG 3.33+£0.48 2 0.00+0.00 0 0.00£0.00 0 84 338
LCI -0.24:0.28 6 0.00+0.00 0 0.00+0.00 0 37 229
LDF =-1.10£0.26 7 0.00£0.13 3 0.00x0.00 0 34 255
Lom -0.7120.23 10 0.00+0.00 0 0.00:0.00 1} 58 352
LD1 ~0.08+0.39 3 0.0040. 00 0 0.0010.00 0 59 345
LD3 -0.16+£0.34 4 ~-0.17+0.31 1 0.00%0. 00 0 60 34S
LEE 1.13x0.39 3 0.00%0. 00 0 0.00:0.00 0 €9 350
LEGH -0.80+0.39 3 0.0020.00 0 0.00£0.00 0 75 238
LEM -2.52%0. 31 9 -0.53%0.38 1 0.0010.00 0 86 128
LEN 1.2410.48 2 0.0020.00 0 0.0020.00 0 33 196
LFF 0.03+0.08 22 0.21%0.09 13 0.00£0.00 0 37 251
LFK ~0.39£0. 48 2 0.00£0.00 0 0.000.00 0 40 208
LF1 ~0.42+0.48 2 -0.05%0.22 2 0.00:0.00 0 59 344
LGN -0.16£0.48 3 0.00#0.00 0 0.00:0.00 0 90 308
LGP 0.04:0.48 2 0.00+0.00 0 0.0020.00 0 71 107
LGR 1.53+£0.29 6 0.00%0.00 0 0.0040.00 0 41 253
LHC =0.40£0. 12 19 0.56%0.13 12 0.1440.31 1 56 332
LHE 0.39:0.39 3 0.00£0.00 0 0.00£0.00 0 40 251
LHN -2.77+0.48 2 0.00£0.00 0 0.0020.00 0 20 256
LHS -0.58x0. 48 2 0.00+0.00 0 0.00120.00 0 68 321
LIC -0, 73x0.23 9 0.004£0.00 0 0.00+0. 00 0 76 242
LIS 0.22£0.13 19 0.0040.00 0 0.00+0.00 0 46 258
LIT 0.08+0. 31} S 0.0040.00 0 0.00£0.00 0 37 223
LJu 0.60+£0. 10 23 0.29%0. 12 7 0.29£0.22 2 33 236
LLA 0.71£0.3! ) 0.00+£0.00 0 0.00+0. 00 0 70 356
LLt =-0.21£0.33 3 0.00£0.00 0 0.0020.00 0 40 232
LLS -0.16£0.23 9 ~0.14x0.13 7 0.00£0.00 0 33 243
LmG ~2.04£0. 40 3 0.00x0.00 0 0.00:0.00 0 99 80
LMR -0.%3+0.09 20 -0.17x0.09 12 0.00£0.00 0 37 244
LNS 0.09£0. 35 S 0.00+0.00 o] 0.00:0.00 0 35 245
LNV 0.4521.11 6 0.00£0.00 0 0.00+0.00 0 132 295
LOE -2.43£0.49 2 0.0040.00 0 0.0040.00 [ 62 128
LOF -6.06£0.41 3 0.00£0.00 0 0.00+£0.00 0 14 269
Lom 0.29+9.939 2 0.00£0. 00 0 0.00+0.00 0 74 236
LOMF -0.47+0.39 3 0.00£0.00 0 0.00:0.00 0 34 246
LON ~0.36£0.10 19 -0.1640.09 13 0.000.22 2 60 357
LOR -1.09x0.07 29 0.44£0.07 19 0.57£0. 31 1 34 249
LPB 1.12£0. 1S 22 -0.05%£0.24 2 0.07x0. 31 1 115 297
LPF -1.08+0.09 21 -0.104£0. 08 16 0.00+0.00 0 35 255
LPG 0.5620.34 4 -0.1420.19 3 0.00x0.00 0 35 245
LPO 0.08+0.08 22 -0.21x0.08 15 0.00+0.00 0 38 251
LPS 0.93£0.23 10 0.05£0. 1S 5 -0.2120.22 2 90 325
LRG -0.31£0.09 23 0.11£0.08 16 0.460.31 1 37 244
LRM -0.42+0.28 6 0.00x0.00 0 0.00x0.00 0 61 350
LSA 2.76£0.49 3 0.00£0.00 0 0.00+0.00 0 48 136
LSO 0.52+0.48 2 0.00£0.00 0 0.00x0.00 0 35 244
LSF -0.77+0.07 23 0.45%0.08 13 0.00+0.00 0 36 251
Lsm -0.1120.48 2 0.00x0.00 g | 0.00:0.00 0 70 353
LuB ~-0.27+£0.23 9 0.00%0.00 0 0.00x0.00 0 72 340
LUG ~0.7640.89 6 0.00£0.00 0 0.00£0.00 [¢] 1ty 73
LUX -0.2720.49 4 0.00£0.00 0 0.00£0.00 0 32 249
LUN 2.62+9.99 2 0.00£0.00 0 0.00£0.00 0 71 351
Lwl 0.8320.12 13 0.00£0.00 0 0.000.00 0 77 207
LZH 0.9920.28 T ~0.4420.17 4 0.00+0.00 8] 44 119
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Station time and magnitude effects with 95% confidence limits

Statien Time term(s)

MROF
MAF
MRIO
AL
MAN
MAC
MASJ
MAT
maw
mec
MBH
MBo
meT
mce
mcao
mcT
mcy
mcw
mos
mpc
MDi
moJ
MOR
mpz
MED
MEL
mEM
MEO
MES
Mgy
MFF
MFS
MFT
]
MGN
MGR
MHC
MH1
MHK
miD
miI
mim
MIN
MIR
miz
njz
MKL
MKRJ
mKS
MLR
ms
mmA
mmB
MME
mMnK
MmN
MNA
MNE
MNG
MNT
MNK
MNL
MNO
MNS
MNT
NV
MNW
MNY
MOA
MmoF
MoK
moL
mom
momi
Mmoo
mos
moT
MOX
moy
MRG

~0.88+0.39
-0.54£0.34
143320.26
0.57+0.16
-0.23+0.36
-0. 16£0. 30
0.94+0.48
~-1.03£0. 12
~7.95£0.13
-0. 14£0.10
-0.0410.41
0.5420.28
~1.56£0.40
-0, 17+0+34
-0.67x0. 14
0.24+0.39
~0.25£0. 48
~1.,06%0.31
1.02+0.48
0.02+0.39
-0.69x0.34
0.17£0.36
~0.20£0. 40
1.51£0.78
-1.71£0.40
~1.46£0. 48
-0.8420.23
-0. 16:0. 39
-2.16+0.23
-1.300. 34
-0,5620.07
1.21x£0.48
~0. 380,39
0.47£0-49
0.98+£0.26
0.3420.34
0.5520.08
1.37:0.30
-0. 76£0.39
1.22£0.26
~0.65£0. 48
-0.8120.10
-0.27£0.03
=-6.23%1.10
~-0.54£0.27
-9.90x0.6%9
0.51£0. 48
0.51£0.40
~1.36£0.33
0.68x0.14
0.3120.23
0.99:0.34
0.23%0.40
1.0320.34
0.60£0.24
1.57+0.51
0.09£0.31
=-5.27£9.99
-6.60£0.96
-0.772£0.31
-6, 9720, 44
0.8410.40
0.14£0.34
~0.432£0. 14
-1.16£0.11
0. 08+0.23
1.26+1.10
-0.31£0.24
-0.14£0.10
=0, 4620. 34
0. 30£0.39
-2, 47£0.48
-0.43+0.38
1. 17£0.48
0. 29+£0.70
-5.5920. 43
0.11x0.26
-0.61£0.10
1.58%0.41
0. 16x0.26

Ny

—

3
4
7
13
6
S
2

29
26
21

—

—

oaSwawmqhaawwwNwmawww

- N — N - L\V] — N

DB WOVWNUANDEWADONPWNONWOIUNANWNYNNDLE—~NDWN

- e —_
oun-Q0

—

n
GWONRIANUTWD O

N Nov Zemlya
amp. Cerm

0,00£0.00
-0.0920.22
0.05£0.15
0.00+£0.00
0.0020.00
0.00£0.00
0.00+0.00
<0.420.12
0.58£0.22
0.59+0.10
0.00+£0.00
0.00x0.00
0.00£0.00
0. 00£0.00
0.00x0.00
0.00+0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00£0.00
0. 00£0.00
0.00+0.00
0.00£0.00
0.00+£0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00£0. 00
0.00+£0.00
0.07x0.08
0.00+£0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00+0.00
0.31x0.31
0.2320.16
0.00£0.00
0.00£0.00
0.00£0.00
-0.11+0.16
0.00+0.00
0.00+0.00
0.00x0.00
0.00£0.00
0.00x0.00
0.00+0.00
0.00£0.00
0.00+0.00
0.00+£0.00
0.00£0-00
0.00x0.00
0.00+0.00
0.3320.13
0.00£0.00
0.00£0.00
0.00£0. 00
-0.16£0.31
0-00+0.00
0.00£0.00
0. 00+0.00
0.00£0.00
0.00£0.00
0. 00x0.09
0. 00x0.00
0.00£0.00
0.00+£0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00+0.00
0.00£0.00
0.19£0.07
0.00£0.00
0.00+0.00
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S Nov Zemlya
amp. term

0.00£0.00
0.00x0.00
0.00£0.00
0.00:0.00
0.00+£0.00
0.00x0.00
0.00£0.00
0.00:+0.00
0.000.00
~0.2320.31
0.00:0.00
0.00£0.00
0.00£0.00
0,00+0.00
0.00+0.00
0.0040.00
0.00£0.00
G.00£0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00+0.00
0.00:0.00
0.00£0.00
0.0010.00
0.00£0.00
0.00£0.00
0.00:0.00
0.00:0.00
0.00x0.00
0.00£0.00
0.0020.00
0.0040.00
0.0020.00
0.0020.00
0.00x0.00
0.0020.00
0.0020.00
0.00£0.00
0.00:0.00
0.00x0.00
0.000.00
0.00+0.00
0.00x0.00
0.00£0.00
0.00£0.00
0.00+0.00
0.00+0.00
0.00+0.00
0.00£0.00
0.00+0.00
0.00x0.00
0.0020.00
0.00£0.00
0.00+0.00
0.0020.00
0.00£0.00
0.000.00
0.00£0.00
0.00£0.00
0.00+0.00
0.004£0.00
0.00£0.00
0.00+0.00
0.00+0. 16
0.00:0.00
0.00£0.00
0.00+0.00
0.00£0.00
0.00+0.00
0.00£0.00
0.0020.00
0.00:0.00
0.00£0.00
0.00+0.00
0.00:0.00
0.0020.00
~-0.0720. 15
0.00£0.00
0.00:0.00
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14

252
250
174
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109
238
204

84
175
357
205
257
120
335
100
233
332
358
224

242

254
103
211
341
243
113
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Station Uime and magnitude effects

Station

oTT
OuA
ouL
ovo
oxm
oyn
PRD
PRE
PAIG
PAL
PAS
PBA
PBJ
PCA
PCC
PCl
PCN
PCO
PCT
PDR
PEC
PEL
PET
PGB
PGC
PGD
PGP
PHC

PTJ

Time term(s)

-1.12£0.10
0.05+1.10
=-7.12£0. 34
0.48:0.30
-0.96+9.99
=-1.0720.13
-0.58+£0. 39
1.43£0.60
~0.0620. 48
-1.38£9.99
0.10£0.15
1.03£9.99
~1.66£9.99
1.23£0. 39
0.00£0.35
2. 299,99
0.9440. 33
-0.68x0. 39
-0.82+0.35
0.88+0.39
0.26+0. 34
0. 12£0.65
=0.26£0.40
-0.19£39.99
-0.60£0.23
0.90£0. 34
~1.42+0.49
~0.53+0.13
-0.20£0.48
-1.14£0.48
2.0840.49
-2.,03£0. 40
0.92+£0.32
I.63£0.48
-0.77%£0.34
~0.66£0.34
0.64x0.48
-0.07+£0.19
-0.54£0. 48
0.97+0.28
~-1.82%0.35
-0.17+0.49
0.51x0.34
~0.20%0.48
-1.951£0.14
1.64+0.53
~0.25£0. 11
-1433£0.39
~-0.52%0.40
0. 79£0.32
0.90£0. 90
-0.75£0.12
-0.69+0. 14
-0.87+£0.34
-0.92+£0.39
~0.66£0.34
~2,02¢0.24
1.27£0.83
0.54£0.27
1.83x0.17
0.34£0.15
~0.41£0.26
-2461£9.99
1.14+£0.08
0.07£0. 14
-0.80+0.13
0.93£0. 48
0. 79£0. 50
0.31x0.31
1.20£0. 30
0.27+0.09
~-0.43:0.48
1.29+0. 45
0.00£0. 31
-1.88x0.186
1.18£0.31
1.08£0.39
0.30£0.29
0.62+0.40
0.23+£0.39
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N Nov Zemlya

amp. term

0.14£0.07
0.00£0.00
0.0020-00
0. 00x0- 00
0.00+0.00
0.00+0.00
0. 00£0.00
-0.10£0.23
0.00+0.00
0.00+0.00
0.00£0.00
0.00+£0.00
0.00+£0.00
0.00£0.00
0.00£0.00
-1.72+0. 41
0.00x0.00
0.00£0.00
-0.70£0. 16
0.00x0.00
0.0020.00
0.00+0.00
0.00x0.00
0.00£0.00
0.03%0. 27
0.00£0.00
0.00£0.00
-0.35£0.17
0.00£0. 00
0.00+0.00
0, 00000
0.00£0.00
0.61£0.19
0.00£0.00
0.00£0.00
0.00£0.00
0.0020.00
0.00£0.00
0.00+£0.00
0.00£0.00
~-0.06%0.23
0.00£0.00
0. 00£0.00
0.00+0.00
0.37+0. 10
0.02x0.23
~0.17+0.08
0.00£0.00
0.00£0. 00
0.0020.00
-0.08£0. 22
-0.38+0.09
-0.29+0. 14
0.00£0.00
0. 00x0.00
0. 00£0.00
-0.29+0. 25
~0.3220.20
0.01£0.21
-0.16+0.19
0.34£0.09
~0.14£0.14
0.00£0.00
0.00+0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00+0.00
0.00£0.00
0.00x0.00
0.26+0.07
0.00z0.00
0.00+0.00
0.00£0.00
-0.28+0.23
0.00+0.00
. 00+C. 00
0.00£0.00
0.00+0.00
0.00£0.00

*
Nl

n
n

—

-

—

n
CO0OO0OO0ONOO0OOBRDODOO0O0O0CO-NHIWNWNOOONANODOODUOUNDOOONOQOOOOCOOCAOOO0OUVNOONOOCOOOUODO 000000 ONODOOOOO

with 95% confidence

S Nov Zemlya Nz a°
amp. term

-0.0820.17 4 ST
0.00£0.00 o 116
0.00£0.00 0 13
0.0040.00 0 38
0.0010.00 0 86
0.00£0. 00 v SS
0.00+0. 00 0 34
0.1620. 31 { 123
0.00+0.00 0 37
0.00+0.00 0 61
0.0020.00 0 73
0.00£0.00 0 695
G.0020-00 0 88
0.00+0.00 0 48
0.00+0.00 0 69
0.0040.00 0 84
0.00£0.00 0 35
0.00£0.00 0 69
0.00£0.00 0 64
0.00x0.00 0 52
0.00+0.00 0 73
0.00£0.00 0 131
0.00£0.00 0 44
0.00+0.00 0 34
0.00£0.00 0 S8
0.00£0.00 0 36
0.00£0.00 0 70
0.0820.18 3 56
0.00+£0.00 0 36
0.00£0.00 0o 87
0.00£0.00 G 41
0.00+0.00 0 77
0.0020.00 0 49
0.00x0.00 0 47
0.00£0.00 0 34
0.0020.00 0 36
0.00£0.00 0 34
0.00+0.00 0 36
0.00%0.00 o} 40
0.0040.00 o 73
0.0020.00 0 74
0.00£0.00 0 60
0.00+£0.00 o 49
0.00£0.00 o} 44
0.23+0.18 3 100

-0.0320.31 1 120

=0.0520.18 3 44
0.0020.00 0 36
0.00£0.00 0 61
0.00+0. 00 0 47
0.00+£0.00 0 t1s

-0.06£0.22 2 S8

-0.20+0.30 1 56
0-00:0.00 Q 68
0.00£0.00 0o 40
0.00+0.00 o 30
0.00+0.00 1} 79

-0.1240.31 1 123
0.00+0.00 0 73
0.15£0. 31 1 123
0.40%0.23 2 239
0.0410.22 3 100
0.00:0.00 0 36
0.00+0.00 0 71
0.00x0.00 0] 37
0.00£0.00 0 69
0.00£0.00 0 69
0.00+0.00 0 35
0.00£0.00 0 71
0.00+0.00 0 36

~0.06+0.30 1 29
0.00:0.00 0 102
0.00:0.00 0 33
0.0020.00 ) 40
0.00+0.00 0 75
0.0040.00 0 32
0.00+0.00 0 100
0.0040.00 0 30
0.00£0.00 0 46
0.000.00 0 33
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246
234
336

84
233

28
221
317
354
139
332
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358
114
241
336
129
274

295

58
222
359
238
109

239
338
14

143
253
222
249
228
222
232
353
106
122

323
352
237
357
2398
239
205
147
158
134
218
311
231
149
235

limits‘




Station tTime and magnitude effects with 95% confidence limitsi

Station

PTL
PTN
PTO
PTS
PTT
PUK
PUL
PUL
PVY
PULA
PYA
PYM
PZt
PZZ
QASM
Qcp
Qlz
Qme
GUE
QUI
QZH
QZo
RAB
RAC
RAM
RAO
RAR
RBR
RBL
RBZ
RCI
RDP
RES
REY
RGS
RHO
RHP
RIV
RJF
RKG
RKT
RLO
RMP
RMQ
RMU
RMw
ROB
ROC
ROF
ROI
ROL
ROM
RRL
RRO
RSCP
RSL
RSM
RSNT
RSNY
RSON
RSP
RSSD
RUV
RVR
RXF
RYD
RZN
SAC
SAL
SALJ
SAm
SAN
SA0
SAOF
SAP
SAR
SAV
SAX
SBA
sBBs

Time term(s)

0.23£0.34
~0.60£0.31
0.72%0. 10
0.3410.48
-0.85£0-49
~1.55£0.50
-6.81x0.40
0.84:0.28
0.1620.39
~1.03£0.48
~1.042£0.49
=0.04£0.23
~1.85+0.48
-1.43£0.48
0.63+0.40
-0.29+0. 35
~0.20£0.40
~-0.32:0.31
1.0320.17
-3.06%£9.99
-1.5820.40
=-0.91x0.48
-1.37%0.35
-0.04+0.31
2.09£0.68
0.18+1.10
0.3520.57
-0.74%0.31
0.32£0.39
-0.60x0-34
~1.3720.40
0.42:0. 34
=1.12£0.15
1.2920.24
~5.36+0.48
2.29£0. 48
-0.05£1.55
0.30+£0.56
-0.66+0.09
-0.90£0.90
1.05+0.69
-1.46£0.24
0.08+0.12
0.23+1.09
0.07+£0. 40
-0.70£0.335
~1.11£0.13
0.2420.51
-0.3640.39
1.1640. 40
-0.26£0.48
1.47+£8.99
0.4520.48
-1.85£0.61
=1.99:0.34
-0.25£0. 26
0.3920. 48
-0.59£0.39
-0.81x0.34
-0.69£0.34
~0.7720.48
~0.4920.35
1.5120. 71
-0.0220.32
-0.44:0.26
0.31%0.34
0.31£0.48
0.28+0. 48
-0.4620.12
0.48x0.48
0.43%£0.49
0.36+0. 71
0.17:0.09
~1.04x0.39
-1.27£0.35
1.39£0.67
0.7120. 19
0.23+0.26
-2,07+0.13
0.38+0.26
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N —

—

n

Naver Temn®
0.00£0.00
0.00+0. 00

~0.23£0, 33
0.00+0.00
0.00£0.00
0.00+0.00
0.00£0. 00
0.00+0.00
0.00+0.00
0.00£0.00
0.00£0.00
0.00+£0.00
0.00£0.00
0.00£0.00
0.00+0.00
0.00:0.00
0.00+0. 00
0.00£0. 00

-0.4940. 31
0.00+0. 00
0.00£0. 00
0.000.00
0.00x0.00
0.00+0.00
0.00+0. 00
0.00+0.00
0.00£0. 00
0.00+£0.00
0.00+0. 00
0.00£0.00
0.00£0.00
0.00£0.00

-0.54+0.08
0.00£0.00
0.00£0.00
0.00:0.00
0.00+0.00
0.510.12
0.03+0.08
0.00£0. 00
0.00£0.00
0.00£0.00
0.00+0.00
0.00+0. 00
0.00£0.00
0.00:0.00
0.00+0.00
0.00+0. 00
0.00£0.00
0.00x0.00

-0.30+0.30
0.00+0.00
0.00+£0.00
0.00+0.00
0.00£0.00
0.00+0.00
0.00£0.00
0.00£0.00
0.06+0. 31
0.21£0.22
0.00+0.00
0.22£0.31

-0.04£0.24
0.00£0.00
0.00+0.00
0.00+0.00
0.00+£0.00
0.00x0.00
0.00£0.00
0.00x0. 00
0. 00£0.00
0.00+£0.00
0.00+0.00
0.00+£0.00
0.00:0.00
0.00+0.00
0.00x0.00

-0.17£0.16
0.00£0.00
0.00£0.00

(]
Ny

—

—
CQOP+POQOOOOO0O0CO0CO0COOCOO0OQON—ON—~ 0000000~ 00000000000UNOO0OOCOMDODOO0OOODOO0DDODODO—~000000000000C000—~00

S Nov Zemlya
amp. term

0.00£0.00
0,00£0.00
0.00:0.00
0.00£0.00
0.0010.00
0.00£0.00
0.00:0.00
0.00£0.00
0.00:0.00
0.00£0.00
0.00+0.00
0.00£0.00
0.00:0.00
0.00£0.00
0.0010.00
0.00£0.00
0.00+0.00
0.00+0.00
0.00:0.00
0.0020.00
0.0020.00
0.00+0.00
0.0020.00
0.00:0.00
0.00+0.00
0.00+0.00
0.00x0.00
0.00+0.00
0.00£0.00
0.00+0.00
0.00+0.00
0.00+0.00
~0.310.22
0.00:0.00
0.00£0.00
0.000.00
0.00£0.00
0.24£0.31
0.0010.00
0.00£0.00
0.00+0.00
0.0010.00
0.00+0.00
0.00£0.00
0.00£0.00
0.00+0.00
0.0010.00
0.0010.00
0.0010.00
0.00+0.00
0.00:0.00
0.00x0.00
0.00x0.00
0.00:0.00
0.0010.00
0.00+0.00
0.00:0.00
0.0020.00
0.00:0.00
0.00£0.00
0.000.00
0.00:0.00
0.0020.00
0.00:0.00
0.00£0.00
0.00£0.00
0.00:0.00
0.00:0.00
0.00:0.00
0.00:0.00
0.00+0.00
0.00:0.00
0.00£0.00
0.00x0.00
0.00+0.00
0.00+0.00
0.00+0.00
0.00+0.00
0.00+0.00
0.00£0-00
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vo

221
320
259
234
222
227
227
221
228
328
197
243
231
244
194
109
119
261
165
312
108
337

234
198

40
254
238
254
231
236
345
281
260
215

82

935
251
126

334
236

94
348
357
243
321
248
230
332
236
244
337
326
245
237
353
319
336
244
343

353
352
190
221
358
24}
205
ie3
294
357
243

230
102
243
137
354




Station Uime and magniltude effects with 95% confidence limits

Station Time term(s)

SBF
sce
Scae
SCH
scm
Sco
SCP
soB
SD1
SON
sov
SEA
SEO
SES
SET
SFA
SFF
SF1
SFS
SGG
SGH
$GO
SGR
SGS
SHBJ
SHD
SHGH
SHI
SHK
SHL
SHuW
sIC
SID
slio
SIT
SJG
SKRA
sK1
SKO
SLC
SLD
SLE
sLL
SLY
ShF
smy
SNA
SNF
SNG
SNY
soBi
S0D
SOF
SOH
S0l
soP
SPR
SPC
SPF
SRI
SRN
SRO
SRQ
SRS
SRY
sse
sSC
SSE
SSF
SSR
STB
STC
SsTJ
STK
STR
STS
STU
STV

SUE

~0.57+0.34
~0.56£9.99
1.19£0.39
-1.05£0.12
0.4820.49
1.51£0.32
-0.01£0.48
-0.04x0.24
-0.2420.30
~0.88£0.35
1.080. 16
0.695£0.56
0.63£9.99
-1.25£0.12
0.05£0.39
-1.03£0.24
0.69%1.55
0.69:0.39
1.15£0.48
0.53+0.48
0.4120.35
0.3120.24
-1.04x0.28
~0.24£0.48
0. 76x0.48
1.38£0.27
~0.8520.48
1.29:0.12
~2+,44:0.16
-0.27+0. 13
0.76+0.49
-1.31+0.38
1.62x0.34
-0.672£0.24
0.85%0. 10
0.19:0.17
-6,0920.40
0.14£0.27
=0.79£0. IO
-0.58+0.26
0.86x0.28
-0.68£0.24
~3.61£0.39
0.94%0.48
~-1.08:0.08
-0.7920.29
-3.05£0. 15
-0.89+0.34
-0.27£0. 15
-0.08+0.35
-1.64+9.99
-5.89:0. L |
0.38£0.26
~0.21£0.48
-0.98+0.48
0.38:0.25

| =2.1420.15

0.26%0.23
-0.5320.13
0.89+0.29
~0.13+0.49
0. 10£0. 20
0.9920.48
-0.26+0.48
~1.12£0. 16
-0.4520.24
~-1.07£0. 10
-1.1610.26
-0.96£0.08
0.12+£0.24
~0.74+£0.39
0.95%0. 34
~1.02£0.16
-0,65£0.13
0.23£0.12
0.71£0.28
-0.48+£0.11
«2.2130.33
-1.13£0.33
-0.86+£0.34
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21
10

15
15
17

23

N Nov Zemlya

amp: term

0.00£0.00
0.00£0.00
0.00+0. 00
~0. 16x0. 09
0.00+£0. 00
~0.23£0. 14
0.0040. 00
0.00£0. 00
0.00£0.00
0.00+0C. 00
0-1220. 22
0.00+0.00
0.00x0. 00
~0.45z0. 18
0.00£0.00
~0.12£0. 18
0.00x0. 00
0.00£0.00
0.00£0.00
0.00x0. 00
3.00+0. 00
0.004£0.00
0.00x0.00
0.00£0.00
0.00+0. 00
0.00£0.00
0.00+0.00
0.00£0.00
-0.86%0. 12
-0:07x0.22
0.00£0.00
0.002£0.00
0.00£0.00
0.00£0.00
-D.33+0. 33
-0.48%0. 13
0.00x0.00
0.01x0.18
=0.08£0.23
0.00£0.00
0.00x0.00
0.07+0.18
0.00£0.00
0.00x0.00
0.08+£0.03
0.00+0.00
-0.14£0.30
0.00£0.00
0.00+0.00
0.00+9.00
0.00%0. 00
0.000.00
0.00£0.00
0.00+£0.00
0.00+0.00
0.0740. 31
-0.05£0.093
0.00+0.00
0.07£0. 13
0.00+0.00
0.00+0. 00
0.00%0. 00
0.004£0.00
0.00%0.00
0.00x0.00
0.00%0.00
-0.06+0. 10
-0.7320. 18
0.3420.08
G.00£0.00
0.00x0.00
0.00+0.00
~0.430.19
0.00x0.00
0.00£0.00
0.00+0.00
0.00+0.08
0.0010-00
0.18#£0.22
0.00+0.00
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S Nov Zemlya
amp. Term

0.00x0. 00
0.000.00
0.00£0.00
0.08x0.22
0.00+£0.00
0.0040.00
0.00+0.00
0.00:0.00
0.004£0.00
0.00+0.00
0.00+0.00
0.00x0.00
0.0040. 00
0.00£0.00
0.00+0.00
-0.26+0.26
0.00£0.00
0.0040. 00
0.00£0. 00
0.00£0.00
0.0040. 00
0.002£0.00
0.00:0.00
G.00£0.00
0.00£0.00
0.00+0.00
0.00£0.00
0.00+0.00
-0.260.22
0.0020.00
0.00+0. 00
0.00+0.00
0.00£0. 00
0.000. 00
0.00+0-00
~0.39£0. 22
0.00£0. 00
0.2120.22
0.00£0. 00
3.0040.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.00£0.00
0.000.00
0.00£0.00
0.000. 00
0.004£0.00
0.0020.00
0.000.00
0.00£0.00
0.00+0.00
0.00£0.00
0.00£0.00
-1.1220.32
0.25£0.22
0.00x0.00
0.00+0.00
0.000.00
0.00£0.00
0.00+£0.00
0.00£0.00
0.00£0.00
0.000.00
0.00+0.00
~0.0410. 3}
0.0020.00
0.001x0.00
0.00+0.00
0.0040.00
0.00:0.00
0.00£0.00
0.000.00
0.00+0-00
0.00£0.00
0.51£0.18
0.00+0.00
0.0020.00
0.00:0.00
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AO

o

1 4

243
323
300
317

1S
301
321
220
234

307
358

349
242
317
103
238
254
234
193
232
253
321
202
180
238
183

136
358
315
288
335

305
259
301
225
348
357
244
252
193
249

46
213
251
131

85
273
252
224
222
230
233
180
231
244
188
226
233
253
223

84
248
255
103
250
227
249
357
303
103
246
260
244
243
325
263




Station time and magnilude effects with 95% confidence limits
Station Time termis) Ny N Nou Zemlya N} S Nov Zemlya N} &% ¢°

amp. term amp. Cerm
SUF ~6.33x0. 11 10 0.00£0-00 o 0.0040.00 0 15 239
SVE -4.9840.50 3 0.00+0.00 0 0.00+0.00 0 {7 169
SVT 1.32£0.45 5 -0.05:0.18 £ 0.76£0.22 3 85 299
Sw 1.07£0. 48 2 0.00+0.00 o 0.00+0.00 0 83 299
SV 1.29x0. 24 9 0.00+0.00 0 0.00+0.00 0 44 21
sYQ ~4.4240. 15 15 0.00£0.00 0 0.00%0.00 0 142 183
SYP 6.820.39 3 0.00+£0.00 0 0.00£0.00 1] 72 356
TRAB 1.63+0. 14 22 0.00£0.00 0 0.00£0.00 0 36 192
TAC 1.91+0.36 6 0.00+0.00 0 0.00£0.00 0 86 336
TAF 0.1240.25 11 0.00x0.00 0 0.0040.00 0 48 249
Tam ~0.3240. 34 10 0.00£0.00 0 0.00+0.00 0 57 237
TAN ~0.24£0.28 7 0.12£0.19 3 0.00£0.00 0 92 187
TRS -0.04+0. 40 3 0.00£0-00 0 0.00+0.00 0 33 180
TRY 0.13+0.13 24 0.00£0.00 0 0.00+0.00 0 131 (03
TBR -0.45£0.34 4 0.00£0.00 0 0.00£0.00 0 61 318
BT -0.07+9.99 2 0.000-00 0 0.0040.00 o] S8 262 .
BY -2.2240. 48 2 0.00+0.00 0 0.00£0.00 o 21 252
TBZ ~0.13£0.46 4 0.00£0.00 0 0.00+0.00 0 33 201
TCE 0.9940. 48 2 0.00£0. 00 0 0.00+0.00 0 87 298
TCF ~0.65£0.08 25 0.05£0.08 16 0.0020.00 0 36 230
TDD 0.25+0. 48 2 0.00£0.00 0 0.00+0.00 0 62 183
™J ~0. 4040. 48 2 0.00£0.00 0 0.00£0.00 0 62 193
TOS 0.88x0. 39 3 0.00+0.00 0 8.00£0.00 0 38 231
TEC 0.85£0. 30 2 0.000.00 0 0.004£0.00 0 47 248
TEH 2.0820. 18 21 0.00+0.00 0 0.00£0.00 0 38 185
TEN 0.40£0. 39 4 0.00+0.00 0 0.000.00 0 58 261
TET 0.39+0. 19 12 0.00£0.00 0 0.00+0.00 0 90 20t
TFO 1.23x0.28 6  -0.34z20.186 ] 0.0020.00 0 72 348
TGI 1.57£0.25 8 0.00£0.00 o] 0.00+0.00 0 40 175
THY -2.5849. 99 2 0.00£0.00 0 0.0040.00 0 123 28
TIA 0.69£0. 32 5 0.00+0.00 0 0.00+0.00 0 48 105
TIC -1.05£0.34 4 0.00+0.00 0 0.0040.00 0 75 243
TIK ~0.3110.49 2 0.00£0.00 0 0.00£0.00 0 21 58
Tin 1.20+0.33 6 0.00+£0.00 0 0.00+0.00 0 32 228
T10 0.5610. 18 i0 0.00£0. 00 0 0.0020.00 0 93 253
TIR -0.29+0. 16 15 0.00+0.00 0 0.0040.00 0 36 227
TIY 1.17£0.35 4 0.00+£0.00 0 0.00+0.00 0 4S5 109
TJC -0.52+0. 31 5 0.00+0.00 9 0.00+0.00 o 69 343
TKL ~1.02£0.26 7 0.00+0.00 0 0.00£0.00 0 68 324
LB -0.81£0.28 8 0.00+£0.00 0 0.004£0. 00 0 31 218
TLG 0.3640. 41 3 0.00+0.00 o G.0040. 00 0 32 148
TLL 0.68+0.88 E 0.004£0.00 0 0.00+0.00 0 129 296
TLS 0.2020.51 3 0.00+0.00 0 0.00£0.00 0 96 87
TR ~0.3120.26 7 =0.01%£0.15 S 0.00£0.00 0 34 243
™7 -0.0420.39 3 -0.07£0.22 2 0.00+0.00 0 60 317
TNG ~2.85+0.43 3 0.00+0.00 0 0.00x0.00 0 86 129
TNN 2.17+0.49 2 0.00£0.00 0 0.0020.00 0 40 17
TND -0.09+0.52 2 0.00+0.00 0 0.00£0.00 0 36 244
TNP 0.03+0. 19 11 0.00£0.00 0 0.00+0. 00 o 69 353
TNR -0.46£9.99 2 0.00+0.00 o] 0.00+0.00 0 31 224
TNS ~0.03£0. 12 14 0.00+0.00 0 0.00+0.00 0 30 248
TOA 1.30£0.23 9 0.00x0.00 0 0.00x0.00 ) 44 14
TOL 0.6410.12 23 0.61£0.12 19 0.1810. 15 4 43 253
T00 0.10£0.11 25 0.48+0. 14 7 0.00£0.00 o 126 102
TOUF ~0.36+0.40 3 0.00£0.00 0 0.0020.00 0 37 243
TOV 1.63x0.28 6 ~0.0420.34 i 0.0040.00 0 90 308
TRC 1.09+0.31 S 0.00£0.00 0 0.004£0.00 o 13 352
TPH 0.02+0.48 2 0.00+0-00 0 0.00+0.00 0 69 353
TPM -1.48%0.48 4 0.00+£0.00 0 0.00+0.00 0 86 336
TPP 2.44£0.34 4 0.00+£0.00 0 0.00£0.00 0 87 298
TPT 1.65£0.352 9 0.00+£0.19 3 0.19£0.31 t 120 26
TRD 0.62+0.68 2 0.00£0.00 0 0.00£0.00 1] 66 136
TRI ~0.4020. {1 22 0.0020.00 0 0.00+0.00 0 33 237
TRM -0.6420.48 2 0.00+0.00 0 0.00+£0.00 0 57 315
TRN 1.480. 10 19 0.23x0.08 13 0.1920.15 4 87 298
TRO -5.53£0.12 23 0.00£0.00 0 0.00£0.00 0 12 270
TRR 0.55£0.70 7 0.00£0.00 o G.00+0.00 0 130 103
TRT -1.29£0. 34 4 0.10£0.20 3 0.00+0.00 0 89 123
TRZ ~0.10£1.10 2 0.00+0.00 0 0.00£0.00 0 136 73
TSK -1.5920. 15 i8  ~0.48+£0.14 8 0.00+0.00 0 54 83
T7A 1.10£0.23 9 0.0040.00 0 0.0010.00 0 42 20
176 ~0.4120.29 6 0.00£0.00 o 0.00+0.00 0 33 228
TTN - 2.3220.51 S 0.00x0.00 0 0.00x0.00 0 82 106
Tuc 1415£0. 10 21 -0.32:0.09 13 -0.0420.30 1 74 348
TUL -0.83+0.09 28 0.08£0.07 22 0.02+0.16 4 69 335
Tum 0.34£0.35 4 0.00+0.00 0 0.0040.00 0 60 338
TV0 1.95£0.60 7 0.09£0.24 2 0.000.00 0 123 28
UAv 1.51£0.39 6 -0.1220.23 2 0.1220. 31 2 92 307
uBo 0.000.28 7 ~0.1840.13 6 0.00+0.00 o 66 347
uce -0.41£0.13 23 0.000. 00 0 0.00+0.00 o 31 251
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Station lime and magnitude effects wilh 93% confidence limits
Station Time term(s)
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Station Uime and magnilude effecls with 95% confidence limits

Station

ARG
2AK
ZGN
LA
LP
2080
28T
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Time term(s)

0.3520.18
0.90:0.41
-0.44£0.48
~0.3720.34
1.26%1.13
0.7320.16
0.38£0.16
-0.82+£0.12

Ny N Nov Zemlya
amp. term

15 0.00£0.00
3 0.00£0.00
2 0.00+£0.00
4 0.1410.19
2 -0.2920.32
10 -0.25x0.21
14 0.00+0.00
15 -0.32:0.10

N; S Nov Zemlya
amp. term

0.00+0.00
0.00x0.00
0.00£0.00
0.00+£0.00
0.00£0.00
0.004+0.00
0.00+£0.00
-0.0120.31
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* N; is the number of arrival times used to estimate the time term.

NyrN; and Ny are the number of amplitude observations used Lo estimate tLhe amplitude terms.
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