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ZEIZMOAOTITA.— On the Earthquake Activity Occurring per Month in Greece,
by 4. G. Galanopoulos *.

ABSTRACT

Evidence is presented that the monthly number of earthquakes tends to be rela-
tively higher in the spring season, while the amount of the seismic energy release per
month seems to be relatively higher in the summer months.

There is a good reason to believe that the fault-plane lubrication and /or the intrin-
sinc pore - fluid pressure, conditioning the effective coefficient of internal {riction, is
affected by the downward percolation through fissured rocks well below the upper layer
of the Earth.

A decrease of the effective coefficient of internal friction facilitates the process of
slippage at depth within an active fault zone as well as the breaking of the fault-plane
asperities and consequently the occurrence of earthquakes. The assumed decrease of the
breaking or ultimate strength of the rocks involved may account for the relatively higher
number of earthquakes observed in the spring season.

The relatively higher amount of seismic energy release per month in the summer
months might be ascribed to the increase of the effective coefficient of internal friction
in the drought season. An increase of the coefficient in question handicaps the process of
slippage at depth within an active fault zone. Halting the process of slippage by stronger
asperities or barriers leads to a higher strain accumulation at depth and consequently
to the occurrence of relatively fewer but larger earthquakes.

INTRODUCTION

Earthquakes are results of disturbance of the equilibrium of inner de-
formed strata of the earth under critical strain. When the strength of the
strained rocks is very close to their breaking point, their disturbance might
be caused by additional strain accumulation either by inner orogenic forces
or by minor forces having their seat at the surface or out of the surface of the
earth. The mountainbuilding, strain - producing forces are the main causes
of the earthquakes (Entstehungsursachen). The outside acting forces are
usually known as triggering forces (Auslosungsursachen).

As triggering forces have been recognized so far the tidal forces (Tam-
razyan, 1970), the transportation and deposition of weathering debris (Ga-
lanopoulos, 1971; 1981), the precipitation and the floods, the passage of ba-
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ANviKe x®po 6& opropéves Emoxsg tod Etovg.
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rometric highs or lows over critically strained strata, the seasonal peaks in
loading on faulted bottom of artificial lakes (Galanopoulos, 1967) and parti-
cularly the fault- plane lubrication in the neighbourhood of dam sites
(Carder, 1970; Gupta and Rastogi, 1976).

DATA USED

Many laymen in Greece believe that earthquakes not very rarely occur in
the summer season when the weather is very hot and calm (xov@déBpasn)*. To
find out if there is any bit of truth in this widespread notion we made a sam-
ple of all earthquakes with maximum intensity Io > VII on Mercalli - Sieberg
scale and a focal depth h € 21 km. We have had the haunch that nearly all
the shocks associated with substantional damage (= VII) have not passed
unobserved since the installation of the Mainka seismograph in Greece and
that a lot of them with a focus in the upper layer (about 21 km thick) may
have been triggered by external forces.

The data have been compiled from the revised list of strong shocks with
Ms S 5 1 occurred in and around the Aegean microplate (N%3,,, E3,.) since
1902 (Galanopoulos, 1977). Since 1974 the data have been taken from Table
IT annexed to this paper. It is intuitively evident that the compiled data prop-
erly treated has a far greater chance to reveal if there is any relation with
triggering forces than the whole set of data listed in the above mentioned
catalogues.

FIRST EVIDENCE

The sample data has been arranged per month and thus the montly
number of shocks has been resulted. Thereafter the corresponding amount of

* The still-prevalent notion of «earthquake weather» comes from Aristotle. He theo-
rized that the winds of the atmosphere were drawn into the earth, which was filled with
caverns and passageways. The winds, he believed, were agitated by fire and moved about
trying to escape, thus causing earthquakes and sometimes erupting as volcanoes. He
taught that when air was drawn into the earth prior to an earthquake, the air above the
earth became calmer and thinner, making it hard to breathe. Four hundred years later,
Pliny wrote: «Tremors of the earth never occur except when the sea is calm and the sky
so still that birds are unable to soar because all the breath that carries them has been with-
drawn». Because such conditions are often present in hot, humid weather, such weather
became known as «earthquake weather» and presumably signaled the coming of an earth-
quake (Gere and Shah, 1984).
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seismic and strain energy release has been calculated by the very known Gu-
tenberg - Benioff formulas: Log E = 11.8 + 1.5 Ms and Log E"” = 5.9 +
0.75 Ms, respectively (Benioff, 1951). Then the resulted values N, TE and
ZE” (see Table I) have been plotted against the related months in three
graphs. To make the monthly trend of the earthquake activity, expressed in
total numbers of earthquakes and total amounts of seismic and strain energy
release, more conspicuous, the real values per month have been smoothed
out by the widely used in Meteorology method: (a + 2b + ¢): 4 and with the
new values: N, XE, ZE* another set of graphs has been drafted.

On the raw and smoothed graphs the total number of earthquakes (see
Fig. 1 and 2) shows a well expressed maximum in March and another minor
in August. On the contrary the seismic energy release (see Fig. 3 and 4) shows
a conspicuous maximum in August and a minor one in March. The difference
in the two sets of graphs indicates that the number of earthquakes tends to
be relatively higher in the spring. Nevertheless, the amount of the seismic
energy release seems to be relatively higher in the summer.

The difference in the two sets of graphs might be attributed to the de-
crease of the effective coefficient of internal friction after an extensive fault -
plane lubrication following the rain season. A decrease of the coefficient in
question faciliatates the process of slippage at depth within an active fault
zone as well as the breaking of the fault - plane asperities, and consequently
the occurrence of earthquakes (Snow, 1972; Fairhurst, 1973). Thus the as-
sumed process of fault - plane lubrication through fissured rocks may account
for the relatively higher number of earthquakes observed in the spring season.
A time delay in the manifestation of the increased earthquake occurrence
after a heavy rain spell is very reasonable and has been repeatedly attested
in many dam sites (Gupta and Rastogi, 1976). Anomalous changes of well
water level seem to be spreading with a speed of about 3 - 4 km per month
(Zhi-Zhen and Wu, 1984).

The relatively higher amount of seismic energy release in the summer
might be ascribed to the increase of the effective coefficient of internal friction
in the drought season. An increase of the coefficient in question handicaps
the process of slippage within an active fault zone. Halting the process of
slippage, i.e. a locking of fault planes by asperites or barriers that act a stress
concentrators (Aki, 1979; Papageorgiou and Aki, 1982) leads to a higher strain
accumulation at depth and concequently to the occurrence of relatively fewer
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but larger earthquakes. Some of them may have caused too much concern
to the people and exerted an important influence on the welfare of the country.
This might account, at least to some extent, for the widespread belief that
earthquakes not rarely occur in the summer when the weather is very hot
and calm (xoupbBoacy).

The minor peak in the total number of earthquakes appeared in August
results from the relatively higher number of aftershocks registered with Ms >
51/2 in the case of large and great shocks. The second less conspicuous maxi-
mum in the graphs of the total amount of seismic energy release observed in
March corresponds to the simultaneous maximum of the total number of
earthquakes per month.

The strain energy release graphs (see Fig. 5 and 6) show a trend very
similar to that of the number of earthquakes per month (see Fig. 1 and 2).
This indicates that the strain energy release is almost proportional to the
number of earthquakes.

INDEPENDENT EVIDENCE

To get an independent evidence for the reliability of the monthly trend
of the earthquake activity derived from a selected sample (Lo > VII, h &
21 km), we applied the above described procedure to the whole unbiassed
body of data listed in the above mentioned catalogues regardless of focal
depths and effects. However, as the data used are not complete to the same
extent over the whole time period, 1911 - 1980, they have been subdivided
in two periods: 1911 - 1950 and 1951 - 1980. The second period starts with
the monitoring of the earthquake activity under my own quidance. The dif-
ference is reflected in the number of the registered shocks: 251 for the period
1911 - 1950 (with 64 earthquakes in each of the three last decades: 1921 - 1930,
1931 - 1940 and 1941 - 1950) and 667 for the period 1951 - 1980 (see Table I).

The earthquake activity expressed in XN, EE and ZE * was plotted
for the two subperiods 1911 - 1950 and 1951 - 1980, as well as for the whole
period 1911 - 1980. In the elaboration of the plots XE and ZE % we disre-
garded the values 1520 x 10%! ergs and 12.23 x 10 (ergs)* correspond-
ing to the 81/4 Msintermediate focal depth earthquake of June 26, 1926. The
first value of seismic energy release is about 68 %, of the amount correspond-
ing to the ZE for the period 1911 - 1950 and 47 9, of the amount found for
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Fig. 1. Raw graph of the total number of earthquakes per month in various sample periods.
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Fig. 4. Smoothed graph of the seismic energy release sum per month in various sample periods.
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the whole period 1911 - 1980. The strain energy value is about 149, of the
amount corresponding to the ZE * for the period 1911 - 1950 and only 5 9%,
of the amount derived for the whole period 1911 - 1980. This might be con-
sidered as another evidence that in a large sample the total amount of the
strain energy release, regadless of magnitude range and focal depth, is al-
most proportional to the total number of earthquakes*.

The new graphs showing the total number of earthquakes per month
in the period 1911 - 1950 (see Fig. 1 and 2) indicate a less pronounced trend
but similar to that appeared in the previous facsimile plotting. In the graphs
prepared for the two other periods 1951 - 1980 and 1911 - 1980 there is a
conspicuous peak in April but the summer months fail to show any other
well expressed high.

In the graphs showing the total amount of seismic energy release per month
(see Fig. 3 and 4) the maxima in the summer season are conspicuously higher
than those appeared in the spring months. The trend of the earthquake activ-
ity expressed in terms of XE is very similar to that appeared in the previous
facsimile graphs. This lends a fair support to the validity of the previously
found trend of the monthly earthquake activity and in addition it points
out that the advanced explanation holds for all sample periods. This means
that the fault - plane lubrication and/or the intrinsic pore- fluid pressure
conditioning the effective coefficient of internal friction is affected by the
downward percolation through fissured rocks well below the depth of 21 km
assumed for the thickness of the first layer of the Earth. The one month time
lag in the manifestation of the peak in the total number of earthquakes per
month in the new graphs (April instead of March) indicates a downward per-

* If we take into account the discarded strain energy release value, 12.23 x 10
(ergs) Yz, of the 1926 earthquake, the respective totals for the subperiod 1911 - 1950 and
the whole period 1911 - 1980 (see Table I) amount to 87.59 and 246.30 units. In that case
the average annual strain energy release equals to 87.59:40 = 2.19 for the subperiod 1911 -
1950, 246.30:70 = 3.52 for the whole period 1911 - 1980 and 158.71:30 = 5.29 for the
subperiod 1951 - 1980. The respective average annual number of earthquakes are 6, 13
and 22.

The annual strain energy release values and the respective annual numbers of earth-
quakes suggest a linear relationship: SEY2 = 0.194N + 1.017, S.D. = +0.017.

Regression analysis of the strain energy release values per month for the whole
period 1911 - 1980 (see Table I) shows a linear relationship: SE% = 0.34N —6.76, S.D. =
43.36.
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colation deeper than at 21 km depth, i.e. the maximum focal depth of the
previously sampled earthquakes.

The trend of the amount of strain energy release per month in the new sample
periods (see Fig. 5 and 6) is very similar to that previously found for the se-
lected sample period 1911 - 1980 (Io = VII, h £ 21 km).

CONCLUSION

It is worth noting that the earthquake activity trend is not violated by
taking into account the disregarded seismic energy and strain energy values
of the June 26, 1926 earthquake. This substantiates the previously obtained
view that the monthly number of earthquakes tends to be relatively higher
in the spring season, while the amount of the seismic energy release per month
seems to be relatively higher in the summer months There is then a core of
truth in the legend that large earthquakes not rarely occur indeed in the sum-
mer when the weather is very hot and calm.
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1950, 1951 - 1980 xai 1911 - 1980.

Kal o7l tpeic meptédove ) ceiopuxd) Spdoy mapovardler v adty) dxpiPée
taan: Of aeiopol telvouy va elvon alobyrdc mepioabdrepor Ty dvordy, xal 1 Exhvon
oelopnilc évépyelag xatapavéis dvadtepy 10 0époc. ‘H avebdpmnry adti #vdeién
6y pévo émBeBarcdver Ty dEtomiorio T mponyoupéves ebpebelong Tdoewe peTaBordic
T¥¢ oelopxii Spdoewe xotd uvver, dAAG Omodeikvier mpoahétwe Eti | Amavey Téy
enELyevéy Empaverdy, 7 [ xal 7 wopixh wieon mob xabopilovy Ty dvepyd cuvre-

Aeath EowTepiniic TELBTc Extetvetar moAd udTwley Tob Bdlove Tév 21 yihopérowy
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mob elye dpywxds Omotebel Og T6 xatdrepo Bpro TOl AVWTEROL GTPMUATOS KATA
v émhoyd) Tob mpwrov delypartos TiHE mapobens Epyaciag.

To pxpbrepo péyioto elg Tov ohixd apbud Tév ceiopdy mod Eupaviletar 7o
xahoxalpl TEOXVTTTEL O TOV GYETIX@®E ReYahiTepo GptBud petaoeslondv oL &va-
vedpovrar pé péysBog 5 1/2 9 xal peyahdtepo oty mepinTwoy peydAwv ) moAd
ueydrwy ceopdv. To Sdedtepo, dhybrepo Eupavés, wéyisto mod Eugaviletar Ty
&volkn oty pnvieta mopela Tob Ghxol wocod T ceiomixiic Evépyelag GvTLGTOLYEL

616 abyxpovo péyloto Tob 6hxod &pliued TEV celoudY xaTd wAve.
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TABLE II ANNEXED

Continuation of the revised list of strong shocks with Ms=s 5 Y, occurred in and

around the aegean microplate (N*%,, E3..) since 1902 (Galanopoulos, 1977)

|

737
738
739
740
741 |
742
743
744
745‘
746
747
a8
749
750 |
751
752
753i
754
755
756}
757
758 |

760
761
762
763

759

1975,

Date

736, 1974, Jan.

Febr.
Febr.
March
March
March
March
April
April
May
May
June
June
July
Sept.
Sept.
Sept.
Oct.
Oct.
Nov.
Nov.
Nov.
Dec.
Dec.
Dec.
Deec.
Jan.
Jan.

o e Ot —

1
13
22

12

18
22

o

17
29
20
25
14
14
14

o

14
14
20

Location
Ne Eo
35.0, 25.4
38.5, 27.2
36.7, 26.9
34.7 24.7
36.8, 26.4
34.6, 24.7
40.6, 20.5
35.6, 22.4
347,  24.7
36.7, 26.9
35.5, 26.3
38.4, 20.4
41.2, 23.0
36.6, 285
35.7, 24.7
40.3, 20.6
35.4, 27.9
39.6, 18.8
34.7, 23.4
385,  23.1
38.5, 23.0
38.5, 231
38.4, 22.3
38.2, 20.7
38.4,  20.4
39.7, 20.5
356.6, 27.3
38.2, 22.7

I | Surface
Focal ‘ Highest | ]
depth intensity ‘ .
h %y -
Ms
35 — | 51/2
24 VII 534
156 ' — 5 3/4
47 — 534
45 — 51/2
46 — 5 3/4
27 VI 51/2
58 — 51/2
38 — 6
149 — 51/2
84 \% 6 1/4
24 V-VI 51/2
8 VI 51/2
49 v 6
53 \Y% 5 3/4
17 VII - VIII 6
49 — 51/2
0 — 5 3/a
41 — 51/2
27 VII 6
6 VI - VIl 6
35 VI - VII 6
34 V- VI 51/2
32 — 6 1/4
37 —_ 51/2
47 V- VI 6
42 — 5 3/4
26 V-VI 6
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Table II (cont.)

Ne

765
766
767
768
769
770
771
772
773
774
775
776
737
778
779
780
781
782
783
784
785
786
787
788
789
790
91
792
793
794

764 1975,

Jan.
Jan.
Jan.
Jan.
Febr.

March

March
March
March
March
March
April
April
April

21
31

Location

No

384,

34.8,
41.1,
36.7,
35.8,
40.5,
40.5,
40.4,
40.5,
40.4,
40.4,
38.1,
37.5,
34.6,
38.2,
38.3
38.5,
38.4,
34.8,
36.3,
38.5,
41.5,
36.4,
38.2,
35.2,
37.9,
36.3,
33.4,
39.9,
38.5,
38.5,

Eo

Focal

depth

33
41
46
32
46

2
22

5
18
15
22
56
68
37
45
26

3
38
47
43
40
25
35
15

Surface
‘Highe.st —
mteIr(l)sxty magnitude
Ms
e 5 1/2
= 51/2
V-VI 512
VI-VII 5 3/4
= 5 3 /4
= 5 1/2
- 6
— 51/2
\Y 6 1/4
VII-VIII 6 1/2
VI 51/2
VI 6 1/2
— 5 3[4
o 5 3/4
VI 51/2
V-VI 5 3 /4
VII-VIII 6 1/4
VI 5 3/4
\ 5 3/4
2 6 1/4
\Y 5 3 /4
VIII 6 1/4
- 6
— 5 1/2
\% 6 1/2
Vi 6
\4 612
— 6
VII-VIII 6 1/4
VII-VIII 6 1/4
X 6 1/2
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Table II (cont.)

B : Focal Highest St
No Date Legaii depth intensity wa've
No Eo h & magnitude
795 | 1975, Dec. 31 385, 21.6 23 - 5 1 /2
796 1976, Jan. 18 388, 205 5  VII-VIII 61/4
797 Febr. 22 39.4, 221 19 VII-VIII 61/4
798 Febr. 23 38.3, 25.6 4 L 5 34
799 March 2 407, 196 11 Vil 5 3/4
800 April 19 355, 247 64 = 5 34
801 May 6 347, 238 38 S 512
802 | May 8 393, 291 33 B, 5 3[4
803 May 11 37.4, 204 10 = 6 1/2
804 May 11 37.3, 205 27 = 6
805 May 18 349, 254 71 = 5 34
806 | June 9 39.2, 291 12 i 51/2
807 June 12 375, 206 17 % 6 1/2
808 June 14 39.3, 292 23 E 51/2
809 June 25 35.1, 232 22 - 6 1/4
810 Aug. 17 36.7, 27.1 160 o 6
811 Aug. 19 377, 290 20 VII-VIII 6
812 Aug. 22 39.3, 290 23 £ 6
813 | Sept. 30  37.4, 203 10 = 6
814 Oct. 21 358, 270 89 e 51/2
815 Nov. 12 385,  26.7 6 V- VI 5 3/4
816 Nov. 13 351, 234 48 = 6 1/4
817* Nov. 18 39.3, 267 10+ VIII 6 3/4
818 Nov. 28 37.2,  20.2 5 e 5 3/4
819 Nov. 29 348, 257 37 ) 51/2
820 Dec. 27 39.0, 205 31 VII 6
821 Dec. 30 378, 228 35 ' 512
822 1977, Jan. 16 37.8, 229 45 VII 51/2
823 Febr. 24 385, 277 20 = 5 3[4

* The shock of 1976, Nov. 18, must be deleted. The same mistake must be deleted
from the author’s cataloques of the 1981 paper (A. G. Galanopoulos, 1981).
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Table II (cont.)

l ) Surface

Location Foen: .nghe.st wave
No Date ! depth intensity .

No Ee h I, magnitude

Ms

824 1977, March 28 36.8, 27.5 35 e 5 142
825 May 13 39.1, 23.5 0 VI - VII 5 1/2
826 May 27 35.1, 266 65 s 5 1/2
827 June 21 355,  29.6 44 — > 3[4
828 July 30 36.8, 21.6 49 — 5 3[4
829 Aug. 5 ., 343, 26.8 33 T 51/2
830 Aug. 15 | 38.8 17.0 58 — 6
831 Aug. 18 = 35.3, 23.5 47 — 6 1/2
832 Aug. 31 37.7, 21.2 49 — 5 1,2
833 Sept. 10 ; 34.9, 23.1 24 — 6
834 Sept. 11 34.9, 23.0 4 — 6 1/2
835 Sept. 12 34.9, 23.2 38 — 6
836 Sept. 13 ‘ 34.9, 23.2 38 = 5 4. /2
837 Sept. 14 - 349, 23.1 19 — 6
838 Sept. 23 41.5, 20.1 37 VI 6
839 Oct. 22 34.9, 23.2 28 s 6 1/4
840 Qet: . 27 ‘ 35.4, 27.6 46 —. 6
841 Oct. 27 37.9, 27.9 16 VI 6
842 Nov. 3 ‘ 42.1 24.0 11 VII 6 1/4
843 Nov. 28 | 36.0 27.8 81 \ 6 1/2
844 Dec. 3 40.9, 19.9 42 VI 5 4.2
845 Dec. 9 . 383, 27.7 27 VII 5 3./4
846 Dec. 16  38.4, 27.2 24 VI 6 1/4
847 Dec. 29  38.3, 22.2 3 V- VI 6
848 1978, Jan. 12 35.8, 22.3 59 - 5: 1:2
849 Jan. 28 | 349, 238 45 - 5 3/4
850 Jan. 29 | 34.9, 25.7 35 VII-VIII 61/4
851 March 1 36.0, 27.4 94 - S
852 March 7 34.5, 25.2 41 _— 6 1/4
853 March 7 343, 25.3 40 — b 4/2
854 March 16 36.7, 21.6 49 £ 5 1/2
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Table II (cont.)

| Surface
Location Fogal Highaot } wave
No Date — Ho depth intensity e
h Io
" Ms
855 1978, April 8 36.9, 232 48 — 51 {
856 April 27 390 219 36 4 6
857 May 23 40.7,  23.2 9 VII 6 1/2
858 May 24 40.7,  23.3 8 X 5 3 /4
859 May 24 40.7, 233 19 = 51/2
860 June 2 40.8, 232 19 VI 6
861 June 15 40.8,  27.7 28 L 5 1/2
862 June 19 40.8, 232 10 VI 6 1/4
863 June 19 407,  23.2 8 = 5 3/4
864 June 20 40.8,  23.2 3  VII-IX 61/2
865 June 20 40.7, 232 1 == 51/2
866 June 21 | 408, 234 1 = 5 3/4
867 June 24 4.7, 202 10 — 5 3 /4
868 July 4 | 407, 234 48  VI-VII 6
869 July 29 376, 300 28 = 51/2
870 Aug. 18 | 418, 203 10  VI-VII 6 1/4
871 Aug. 25 ‘ 3.1, 252 10 <o 51/2
872 Sept. 394, 205 2% V- VI 5 3/4
873 Sept. 7 378, 21.0 43 V- VI 51/2
874 Sept. 9 | 384, 232 23 V- VI 5 3 /4
875 Sept. 14 389, 206 4l V- VI 51/2
876 Sept. 30 | 37.3, 203 2 puis 51/2
877 Oct. 18 | 350, 260 10 — 51/2
878 Nov. 28 360, 264 114 — 5 3 /4
879 Dec. 3 409, 196 38 V- VI 51/2
880 1979, Febr. 16 36.7, 258 40 — 5 3 /4
881 Febr. 26 4.5, 201 28 = 5 3/4
882 March 13 ' 385, 243 19 = 5 34
883 March 26 ‘ 377, 21.6 46 VII 51/2
884 April 9 419, 190 13 VI 6 1/4
885 April 15 f 420 190 4 IX 7
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Table II (cont.)

. Surface
: Focal Highest |
Ne Date ! e depth intensity wa‘ve
No Eeo h 1, i magnitude
Y IR SN S ( e
886 1979, April 5 419 193 10 —- | 6
887 April 15 423, 187 | 7 — 6 1/2
888 | April 16 | 418, 194 8 = 51/2
889 April 16 | 419, 192 | 21 = 6 1/4
890 April 17 425, 186 | 10 | — 6
891 April 18 424, 190 g , — 5 3/4
892 April 19 | 419, 194 | 12 VI 5 3/4
893 April 21 | 418, 194 | 10 = 512
894 April 22 ' 419, 194 4 - 512
895 April 30 422, 188 10 . 512
896 May 11 407, 233 | 5 = — 5 3/4
897 May 12 423, 187 11 VI 6
898 May 14 419, 192 9 ht 512
899 May 15 346, 244 ' 43 = — 6 1/2
900 May 18 349, 234 55 - 5 3 /4
901 May 22 %e 201! ¥ 000 - 512
902 May 24 422, 187 5 VIII 6 3/4
903 June 1 392, 205 J 47 — 512
904 June 2 | 403, 241 | 10 . 512
905 June 4 | 421, 188 8 , — 512
906 June 14 | 388, 266 | 15 VI 6 1/2
907 June 15 | 349, 22 | 4 | — 61/4
908 June 16 387, 266 11 = — 6 1/4
909 June 17 . 387, 266 6 s 5 3 /4
910 June 19 386, 266 @ 21 - 5 3 /4
911 June 20 = 422, 187 @ 49 | — 51/2
912 July 18 ( 39.7, 286 7 (VII-VII 6 1[4
913 July 23 | 355 264 | 36 ‘ V- VI 6 1/2
914 Aug. 11 [l 35.4, 263 | 40 | — 5 3/4
915 Aug. 22 | 359, 274 | 90 \4 6 1/4
916 Aug. 3t , 407, 234 | 1 ' 5 1/2
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Table II (cont.)

No Date
917 1979, Oct
918 Nov
19 Nov
920 Nov
921 Nov
922 Dec
923 Deec.
924 1980, Febr.
925 March
926 March
927 March
928 April
929 April
930 May
931 May
932 June
933 June
934 July
935 July
936 July
937 July
938 July
939 July
940 July
941 July
942 July
943 July
944 July
944 July
945 July
946 July

Surface

Location gzc:}ll iiif:;stt | Wwave
Ne Eo lll) 5 ¥ magnitude
| M
20 411, 199 2 Vo 5102
2 | 395, 202 42 VII 512
2 394, 204 26 VIII 6 1/2
8 | 414, 196 13 VI 5 3 /4
11 | 395 23 27 VII 6 1/4
1| o313, w7 &3 o 5 34
10 = 350, 232 58 — 512
28 | 382, 232 30 VII 51/2
4 | 355, 2314 51 == 5 3/4
9 387, 205 42 - 512
29 | 360, 282 72 . 5 1/2
12 | 387, 205 26 - 6
12 | 386, 205 10 = 5 3 /4
2 | 357, 298 38 = 6 1/4
16 | 359, 273 57 - 6 1/4
12 | 387, 204 8 = 512
13 | 337, 231 19 o 6
2 | 383, 220 39 VI 5 1/2
2 | 384, 220 20 VI 5 3/4
4 | 393, 229 36 VI-VIII 53/
6 | 392, 229 23  VI-VII 53/4
7 | 393, 229 4  VI-VII 6
8 | 39.2, 229 39 - 5 1/2
9 | 393, 229 35 all 6 1/4
9 | 393, 229 47 VII-IX 61/2
9 | 392, 226 31 — 6 1/2
10 | 393, 229 23 — 6
10 | 39.3, 229 22 VII 6 1/4
10 | 393, 229 22 VII 6 1/4
15 | 393, 231 25 — . 5142
16 | 393, 226 3 VI | 61/
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Table II (cont.)

Surface
Location B Highat wave
No Date No o de;])lth inteInsity saguiads
Ms
947 1980, July 19 415, 203 22 VI-VII | 6
98 | July 20 | 393, 230 @ 34 % 6
949 Aug. 8 | 340, 257 | 33 s 512
950 | Aug. 11 | 393, 227 | 27 VI 6 1/4
951 Aug. 12 393, 227 . 3 - — 512
952 Sept. 26 393, 228 42 | — 512
953 Oct. 4 370, 288 | 26 = — 6 1/4
954 Oct. 21 393, 230 4 VI 51/2
955 Oct. 21 393, 230 7 V-VI 534
956 Nov. 7 427, 187 47 e 51/2
957 Nov. 9 354, 229 4 s 5 3[4
958 Nov. 12 390, 243 1 Vv 5 3/4
959 Nov. 29 385, 254 1 x 5 3/4
960 Deec. 11 346, 2.0 4 o 51/2
961 Dec. 25 369, 24 0 = 512
962 1981, Jan. 22 342, 252 49 — 5 3[4
963 Febr. 9 341, 28 27 | — 5 34
964 Febr. 10 ' 343, 236 ' 36 - 51/2
965 Febr. 11 343, 237 31 ns 5 3 /4
966 Febr. 246 | 382, 230 18 IX-X  63/4
967 Febr. 24 . 381, 23.0 ‘ 40 = 51/2
968 Febr. 25 384, 234 = 37 = 6 1/4
969 Febr. 25 384, 229 ' 19 o 5 3[4
970 Febr. 25 382, 234 30 VIII 612
971 Febr. 25 38.2, 231 @ 41 @ — 6
972 Febr. 25 382, 232 ' 34 ns 5 3 4
973 Febr. 2 | 382, 231 40 = 512
974 Febr. 25 | 382, 234 | & | — 5 12
975 Febr. 25 | 382, 230 | 36 | — 512
976 Febr. 26 382, 232 \ no| - 512
077 Febr. 28 i 382, 233 { 28 1 = 6
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Table II (cont.)

| . | Surféce
Location Focal Righest. | wave
No Date No o depth intensity \ magnitude
h Io 8
Ms
978 1981, March 2 40.7, 232 | 23 — 5P T
979 March 4 38.3, 232 | 39 - | 3 1/2
980 March 4 382, 233 | 32 IX-X | 612
981 March 4 382, 232! 3 = | 51M@
982 March 5 381, 232 8 | - 512
983 March 5 382, 231 M | 9~ - 61
984 March 7 382, 233 33 -~ | B
985 March 7 382, 232 28 = 51/2
986 March 10 39.4, 207 32 | VII-VIII| 6 1/2
987 March 12 ®/E- 28" 27 | == 5 3 /4
988 March 12 408, 284 12 = 534
989 March 14 384, 216 10 = 512
990 March 18 381, 227 17 |~ 5 3/4
991 March 18 3’4, 238 13 | = 51/2
992 March 20 362, 226 109 = | 51/2
993 April 10 389, 21.0 42 | VI-VII 51/2
994 April 14 384, 220 18 VI |5 3 /4
995 April 18 383, 232 38 = 51/2
996 May 6 39.3, 228 32 - 6
997 May 8 358, 272 110 =2 534
998 May 9 342, 258 53 = 512
999 May 9 382, 233 36 == 51/2
1000 May 11 36.8, 284 22 . 6
1001 May 16 378, 202 30 - 5 1/2
1002 May 17 379, 203 45 s 5 3/4
1003 May 23 394, 244 10 - 5 1/2
1004 May 25 387, 209 30 = 512
1005 May 27 388, 210 ' 25 VII 6 1/4
1006 May 27 387, 21.0 20 VI 6
1007 May 27 ' 388, 21.0 ‘ 39 VII 6 1/4
1008 May 28 | 387, 209 { 7 - 51/2

-

12
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Table II (cont.)

No

1010
1011
1012
1013
1014
1015
1016
1017,
1018
1019/
1020,
1021
1022/
1023
1024,
1025,
1026,
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037|
1038
1039

1009 1981, June

June
June
June
June
June
June
June
June
July
July
July
July
July
July
Aug.
Sept.
Sept.
Sept.
Sept.
Sept.
Sept.
Sept.
Oct.
Oct.
Dec.
Dec.
Dec.
Deec,
Deec.
Dec.

} . ‘J Surface
Location g oc:}ll .Htlghe'stt i wave
No He P sons i magnitude
h IO |
. N .
1 355, 263 81 e 6 1/4
6 366 212 22 s 5 3/4
2% 37.8,  20.1 22 V- VI 6 1[4
2% 37.8,  20.1 20 - 6
28 | 37.8, 201 23 = 5 3/4
28 37.8,  20.1 13 - 6 1/2
29 37.8,  20.1 26 e 5 3/4
29 37.8,  20.0 11 - 5 3 /4
30 379, 202 @ 42 - 534
3 | 379, 200 16 - 5 3/4
3, 395, 207 4 VII | 61)2
11 1 378, 201 22 — | 53/
12 37.9,  20.0 10 —  , 518
12, 379, 204 23 — | 8
17 | 349, 228 | 51 — | 61/
10 , 359, 299 53 — | 51p2
7 41.2, 226 10 VI 51/2
13 348, 251 39 vi | 6 1/4
14 347, 250 26 — | 6
16 | 367, 20 9 — ' s51p
14 38.0, 21.0 - 52 - } 51/2
18 37.9,  20.1 27 — | 51
30 340, 256 30 = | B
14 39.3, 25.4 10 _ } 5 3 /4
31 377, 2.4 | 23 V- VI 51/2
4 36.1, 221 55 - 6
16 37.2, 204 | 2% - 5 1/2
19 39.2, 25.2 10 VIII 71/2
19 39.3, 25.4 3 st 51/2
19 39.3, 254 | 17 e 5 3[4
21 394, 253 | 25 e 5 3[4
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Table II (cont.)

No

1040 1981,

1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052‘
1053
1054
1055
1056‘
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070:

1982,

Date

Dec.
Dec.
Dec.
Deec.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Febr.
Febr.
Febr.
March
March
March
April
April
April
April
April
April
May
May
June
June
June
June
June
June
July

26

© © 3 Ov N

12
16
22

Location
No Eeo
39.3, 25.4
39.0 25.1
389, 249
38.7 24.8
38.4, 22.0
40.0,  24.4
40.0, 246
39.7, 241
39.7, 24.3
39.6,  23.7
39.7, 24.3
34.8, 25.2
41.3, 20.4
35.5, 26.0
38.2, 22.7
385,  20.3
39.9, 246
39.4, 25.5
36.6, 271
387, 269
35.6, 23.3
37.7, 21.5
41.9, 20.0
37, 21.6
37.0, 27.9
40.1, 28.9
38.4, 21.9
36.9, 279
35.0, 24.2
37.2, 213
39:1 26.1

|

Focal | Highest S:r-:ize
depth intensity .
b ‘ I, magnitude
| Ms
5 b
18 _ 51/2
10 . 6 1/2
2 — 6
11 = 51/2
10 VI 7
10 - 6 3/4
12 - 512
10 — | 53/
17 — | 53/
6 — | 51/2
45 - 5 3 /4
9 - 51/2
85 - 51/2
43 — 5P
12 — | 6
2 — 6
12 — 6
155 =S 5 3/4
10 — 512
66 — 6
35 VI 51/2
13 VI 51/2
43 = 51/2
10 = 51/2
10 — 5 1/2
41 — 51/2
\ 10 - 51/2
KL — 51 /2
4l VI 6 1/2
/ 4 - 5 3/4
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No

1071 1982,
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088

Date

July
July
July
July

Aug.

Aug.
Sept.
Sept.
Sept.
Sept.

Oct.
Oct.

Nov.
Nov.
Nov.
Nov.

Deec.

Location

No

374,

39.2,
39.0
39.0,
39.7,
39.3,
3.7,
38.1,
34.3,
34.3,
37.5,
35.4,
40.5,
40.8,
40.8,
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