|

P i)
INTERNRNR ATION AL ATOMI1IO EN ERGY AGENOY [s
UNITED NATIONSE EDUCATIONAL, BCIENTIFIO AND CULTURAL DRGANRIZATION LAY

INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS

84390 TRILDSFTE ITALY) - P.C. B. 580 - MIRAMARE - BTRADA COSTIERA 11 - TELEPHONTE; 224281/2/8/¢/6'6
CABLE: CENTRATOM - TELEX 460302~}

SMR/107 - 25

WORKSHOP ON PATT:-RN RECOGNITION AND ANALYSIS OF SEISMICITY

(5 - 16 Decertar 1933)

EXPLORATION OF TRADITIONAL

PHENOMENA PRECEDING EARTHQUAKES

Prof, H. Tributsch

These are preliminary lecture notes, interded only for distribution to participants.
Missing copies are available from Room 230.






o

Uy

N CHHVA :

: TUROFPE:

INDIA .

AMFR;CH:

TJAFPAWN

Foat il"f.,i N ( Lree l',{i.‘a. gi-g&;_ﬁ Mhd;)

o&wom‘czu 9{ Jl)vseusl.&s {35 Mildion mmk)
nefaes bo 400" olbei ohive Guealees

3 chrowclogical +wble A 3 Dlwtﬂ
el A Lovcky o wfmiﬂw %*_?iﬂl_fﬁ"ftzﬁﬁ

4¢f & ¢ Srax‘\'& (radtrt)

273 B.C Helict m Achain { Dicclers
Pliwius e E2clr gt :LD ee e'mg)

Verathoms hive (616 condicry . 4-D)
in his Behetsambils -

Alegowdis v NBubeldd  133F Covnana [ Veuss

[ £10 N o Mot ol /f‘l«‘.rrourf

1458

)



alﬂml.

Y St A
N

Vi Parctaia
0 S P

;;m. S

sbelich eq .

L

Figure 8§
Map showing that abnormal anizaal behavior before carthguakes has been documented in all canthquake
prone areas of the world

255
7,-»,.:‘;1 3.5 4, Aefore 2
ﬁp,l“{wnu 21& Al
Cowdsf 21 4
+ wan @ .rﬁ



LE e At a0

Juibiafive, doddid 1566 flo 5‘-’55;'»}“"-@; < 2o cpdey

oy - . .
Forloca e - t

1 Mo, peop{z evsiecrediel
rfaw-dfq’ufz’ni

Hmic'nehf

Fob-%, 4036
AL XS

Bolas
e Ty

‘juiy S N - }aq‘»é,c{{cyg:z-_.aej! (Zco a{ T{&wfs;'u)

Spedowan,  Saed 23, 1092 prisda chod

Mw 5.9

Framg_rl‘m ' ‘7“*‘/7 zfj, 1976 ws’L pw&é'oﬁd’: L55.000 Cono el lia
M= £1 2.09% cone, of unosoed  omdmal Lol ols

Wﬂeu --~1-ww£\lwf p.u:Jz m‘l’k‘;,, 2y L
Lefove el gracke ovd cadivdied Eo earlh—

ﬂ%ﬁi{fw’LWME;:M&Hdﬁ?,PMﬂmﬁduwd&)

7 ol quathe stakions epp

alomn - - Doaady e el A Fecens fif
o B
w5

EILERREHR,

FuSn s

FilE BESTENE

EXEDLAHE,

T
(B3]

RuzpaNE,

RTEHMRE, REXSPEUR,

s Eaes, |

BFRITOH . 8ILBHKER, ARRSPETH.

ERBMEEHE, METRHER,

BARBIETR.



_giﬁé’
A3
&

180908 | BO YR ENEREIRCSH - e
HRON WFEEPAREL (UBROHY S HOWmRAD
HLRZW 1 APHE ] (ITONEMNNF ReLS

Bt
S B

#Ha

{¥ M- MOAMGRY TR LECAOORRES (haRE D 4
113 vovwmaearpiesimey (v Y i
{§ mewmwawNwe!sxEuowk b2 nEKe {:'ff,é a2
EYLLEIP ML WOROLORERIL | 2 ﬁ;:{‘i 4
; MmO A eL T - | CMESREEN L ST I i
. WEROHEKES M QUUCPKERKASHIERE < Fu §<-; N
B ARSELT [ RPHE ] ] O ReLZM - HOME M. §‘§ 3 Y
FRLGEMD SMSEESHEL YRS C (M EKASE Ly 3 3
SE-OUEBOPIW | RPKE Vi< OERER ¥ T E L
ML KTRELHRUFNERS iRV ERRes T 03 E
CURAUNMS Mol ss’ BANSMINQREBINGN S MUNTRRIINGRE | WK

NH0 KAMS MELERKE KN ( RN ASHMOR-QEuip oL uR t pigedy | j
ﬂfuﬂthFPiﬁQWHu’%FME&H;PSKQH!‘iﬂ*tJP$£°QJPviz 3
FEOR©LENCELRERN 0P EWE AR WUUE (EF POMT Zule® | 2PK

B OAS MM - A O HE AR S BN A ANV RN WO ¢ LREKEMDSHOIVeY é-

.2 et
wia

fou wd Pigy

L

O BNMOPSHYYINEN o I EHS | B VRO HNBELIHJI L Lo T mil
RWDG D SDTURAUL REWO NSO P < YU bR PAREIH L0800 0 §°
WU AN L BILEY R L MA VR LA L HEGHPE | OO (N R 1
MaﬁJFSWQaRm:u°i#FK&<mmomgﬂmamﬁﬂmaezm-KGE&P2<M
HEDSHELTUREEHOEVEASPERQ HEFERRVENEOR SR IBERV 5
CREY | COMNUYPL ( URMS I PIE | EPKE | | mbuyanpgZX - #OESHS
ESROEY OWEXENTA P I UKED K00 s HOMwduis RERER Mo D
o

A-S{.w—ha:'l vof lales el

Ua ey

aAn S Ly

ZEoRERR

K%usﬁsnuwasm;ma@x»nr-naaammwaﬁ%hoepsm'xgﬁgie
BoADWEEEEY 4t )
Hpvaen HFEEHG T HEENIMONEAERE HEDT B REHN LM
HAmYUsoUn 2o BEQYREINHINAHOPRT LSO R
B OEUT | OENIEeE< MRS L0 EOR MENDBOUEIEY T4 N g
UEANBROES) KEMITDHESRDY L xgingRYEER00 000 W #K

RRWUD P LSEDEE R0
49 WOXTHRESNENDEOTIVURRELANIR SREMMESEIVED S

[

= B—E o




iap-od ]

KEEE  FH T

won | LR b ok = ] QR IRE
HE e AEAd T I KFO BRI YT &
B BB HZuNbLUEKERGAeS
BHORORDY L BE o ES+TESN g
TREE] 2Tl UeEEESHN D] Co#ikl
PR UR BOLy n RN InNSEUBER L LY
<Q&w&umurt””&H“%%ﬁ?ﬁ'$ﬂmu
WS LE S 20 b0 B Ll YT Ve uHE
%#3hc FHOoW LY JROGEeERE SRS
ciel O dE- R e dEg

HHLT KIS
ML AT P2 R ARSI E

JARE-EbC Sl

EMOREGR (S0 Bese oCIEL

Ay LT R

RilwmED
dmeéoiLTﬁﬁuﬂaﬂg

WH OV LB MOEENQEIAMT 2 e~ l‘<j44w~v WoR BLE
B QEE-0 A 2 u‘-b%(‘;.;‘a;.;{r{a‘ st R T Mg O O R
FIEBFULAV IO DLRE - EEERP A ﬂrf@lf'ﬁm-lﬁa:&hl—d#uﬂ:i' EEELRRER

547 L W EEER M L0 h'—‘-'-c::tfﬁfcll
SR ERE QR a0 KEEE RS OERESFESRL Lo
o’ oo i SO S KEMU R v EF B a0 v UEE

S0 QSRR

REIAE 91 SRExRE V. BE
i%%“&ﬁJkaﬂ. [Ras=t=te SRR |
EEELEGRES Q] 430mARc D
FLe® v KaMUuERERLuIolE
B REE S QEENE 0 R LR
P'go@ﬂ*&%“w#ﬂww&&ﬂhwﬁ
REVE0° BT IwEmEme E r‘?“"
TUoHRL 28 x%@aw@&umx
Eobin" TERERRRY A SHSg
Qi_ﬁ“'h““ﬁa" B N5 L] BRI EaR T
FE I Rl s RN T ] S ENES R
[ S )
Hr-2EHm s Bt FhTog dusy
T KESHE 9 1 QERB KL
DRatdlai 0 ) s SRo Ry tNs
i Taie) Sl Hu%+mé£‘mﬁu3F
BROP LSR8 0

WA Tt EnER (BRI e




/ LA

BKRAR (RERRERES 4

IR e o R it FERE AR

mMEFR83e I M ATHAAAFHE
A1 BE8SIATREedE I LAY it FE
NS FHTHIS S A ks R R
B MRS ERIH ST X AJ ST
AT TMEALARHTHHEE LACIH R B
SR p - YT AR BB PRI

Lid el ared To ped S

_@2_




AKERE P LR
@A IR, WNK sk
H .

s, . PRRMRLET
: 3
: y

Yty
A

PIYE R, |
CoRERITREE.

I ERM KSR
BB, PRI



~AEARARTHA
@ik ek 1; #?Iﬂ; ; gi’ﬁig

-4 -



FEK

5
ﬁ*& e

RVYEERTH

g

« BEgad

HF

A 8- H

R

AR

H—ER

NAXE

1 atag

s

abormal bLrod/

AN O

S
tha teed

ism,w
. 3
uw R
Wy <2 ad

-A]-

K




S arirmaly are sonsitha
W Sk e NAALON
About rewb days before bn
amcihguaka, fowd roost in
wece, figh leap out of the
waler, horsas wall not enter
their stabies, and snakes
lumpve theis holes.

mp'_lphi:miuofﬂlm sensitivities - from the bat, which is
hanmp&eMnm the moet scnsitive, to the human, who
sre believed w be the most sensitive is almost inscositive by comparison.

repions i the snsteics of variows
crestures, A scale shews nelaghee f e
cMmn

e A _— ' X
Oh 38 s ol L

19

AEL L] ree AT LR L

PROJECT EARTHRUAIKE WATCH
Leow Odir amd billiow Kavtz

Coandrs: Mende Powkf Cu&'/m‘n Uscs
"‘"“&""“" covesed S AWOH ﬁw}b‘

T‘é"‘ :F"S"E\MI FXP“-'M"M .S'M'M :TOKYQ
S&.o;.ir-o Naka wiirg

B‘Gﬂw\ﬂtw "( 60‘4#-':4% 0‘42'1""”"“5

-.io-



Figure 2

Plot of reports about wnwsual animal behavior before the Haicheng carthquake
of February 4, 1975. Areas with many such reports (gray zones! were not
equally spaced around the cpicenter or alang the, fractures, but were distribured

irregularly.

Figure 1

Map showing some of the comenunities in Liguria where the earthquake rescarchers Taramelli and Mercalli
collected detailed reports about unusual animal behavior afier the quake of 1887, Such behavior usually pre-
crdes a yuake by several minutes, but in many cases it was reported to have occurred 8-12 hours before (the
places of such occurrences are marke«! sjuares).
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