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îo qualify for trnrblication_ an earthquake utrs-t be of ,oagîitude 2or^more. -Jso, in the ciine of l*"r;;ffiìuru" (nearer tlràn about50") at least óne stati"i-,,.,*t ;;;."d;;H" p tr*rase. In the case
;f H:::,earthsuakes, 

-"t"ruu"t 
two "t"iioù nust record clear p or

DTSTAT{CtsS

DÍstances of local earthqualces are deter-nined. by merans of tranef.-tine cr:rrres dever.oPed, at ttrjs ben*e. r,l-ai"t rrt eartJrq'e&es, trrestanclard Jefflceys_Èullen tr,Uirs as.e used.li4rere given, d.istiiì:ces are J.n d;g";. (to = 111.11 Iúo).
mI{.ES

îi:iies are g:ivcn in hours, nrnutcs and. rieconds of Grdf (ur).
cl.osstltY

Glil 
ST.-jr T,Iu"", enil d.irrecrion_of rhc first ground notion

e Sinersío; the phase energes gracrual.r.y frun the backgru.urd.,i rmpetrrs; the prase f-s 
'rnpulsÍve 

anrf, clear\r itefrned,.eÍ 
ff:"*ff"t:tffirru::rgent begi-nnÍng, rotroirecr by a shaqp

R The first notion ,. lffJrlsr.ol tol3rds the epieentre;the motion is rarefactiona-1._,rr_i#il o*"" r indlcates aweatcly rarefactionar fidt*otioi]'.i
c The first notíon is uSNvazder oF anay fuc6 the epicentreSthe notion ls eonrtrre"!1.r*rl -a io#" """, c inclicates avreckly con;nressioi.ur r:.ruiìotioil",".
Da The double-arnplítude 

. 
(peatc-to-pea.t) of the record lnni.llinetres. rhe d.oubi;;piitfr;is wrì.tten on the sanetine as the ptrase to rfticriíi:;i;d; usually p or p,in dista't- eÉrthcn::,kes, an'cl the sJ-Lnplex (the rnaxtn'nanplÍtuden) in ioeal éarttrqus&"*.- ii soúxe ca^ees a doubLe_arrplltuite is given for nore than one tr*u:.se.BI,L ' 3i:.tril:#:t,"ilLffitr.de data are deterrrÌnecr by ooers

CGS The'epicentral anit nagnitude ctata areu. s,'coest-*raE"àItíe s,rrrey (**$!:"tui,'ed by the
Distant tr.e epicentre Ls nore t|1n about jOo fron the. aptrroxinateeentne of tbe Loca1 station ;;ù#; trZ, 3ru;.MM Intensier on the Lloclified, Mercalli scp.f e.? fudicates an uncertaLn statenent.
( ) The estinpted. uncertainlr fn the qu.":rttty ia braaketa f.sbetrveen u anit ro uriis;iì1r.";#'e*gtt quote..E.B.r a latit.d" ei";3i- [ig.jrÈl*'ìi ,r,orr*tt ro bewrcertain by between .o.4 ,i"À'ìjo ?grru.ì{ag Magaitude.*.rocalrJr-deternl'ed, nagnitúdes arre basedt on t}recroubr-e-ànp'itucre 

"i. tr.u s-r,. ,;ít;;1"{*" Righter (tgls).fioive'er, ttre s tn.tion con"tarrt" *rà-àlit"*"-*pllt'rtere'ationsrd-p have becn sltgrr{iy--"alili*a no nake the tocarnagnitud.es &gree as elose$ T" poiJibià w.ith magnituctres

_ffi;"1*3f"F*];1le róoar ;"s"ilfi"s- can tÈu"*ror" r,
Ríchter (1956). s of % of cutenb*"g *tè-
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The follorÍng sta-tions oontr{bute necorrds for analysis anrtt
publication ín tJ:ís Bulletin:

K48i,''B (mr"l): 1J1o 26.8, Si 2Bo Zg,it E; Alt. 12ú m.

Li-tho" four:clatíon: DoLornlte and shaLes of the lliddile Katanga Systeu.
Aui;horii,y: Zqnbl-a ftleteorological Serrice.
Tnstrr:ment: 'Jhree-conponent uliLLr:ore one-gecon* eeLsr:oogratrih.

Norninal- nagnification l0rOOO.

(,.r{II;{iA (cm): 15o l*o,Bt s; jlro 5e.6t Fi .AIt. Tgî n.
Idttro, found.ation: iharnockitlc granuLltes of the Baseuent compJ.ex.
.luthority: llaLaw.i }Íeteorol,ofpqal Senrice.
Inst::wnent: Three-component i{1lfuoore oile-seconit seÍsnogratr*r.

Noudnal nq,gnlficatíon 2OrOOO.

iw.ol (;:.nn): 16o lr,ît Si zgo j7,1, Ei Alt. IJBO n.
Li-tl:o" fo,nd-u.tion: Granftic gnelsees of the zanbesi type.
Autho::ity: Rhotlesia Meteorologicar sernrice.
rnstruilent: r/ertical i{ír-lnore one-seeond sei-snograph.

Nonirral uagn:ification 2O,OOO.

BUr,-{r:TArO (nm): 200 0g,6r s; 2Bo 56.8t E; &1t. 1541 m.
Litho fo,.:ndation: Irornblenct echists of the Bulawqlran system.
Àuthority: Rhodesia Meteorological Service.
Instnruentsl îhree-comlnnent ÌviLlnore one-secsxrd. seisnogratrih.

l{oninal_ nragnÍficatíon 2OrOOO.

îfTll$S Station: fp rnagnification IOO'O@
Iip nagnification l r5OO

cîIrReDzt (crn): 210 00,gr s; J10 Jli.,gr Ei .Atti Llo n.
Ititho formd'ati.on: gneisses or Charrrockites of the Lfurpopo belt.
liubho:.':;-ty: Rhod-esia Meteoror-o6iics-1 ser:vi.ce.
fnsbnrms;rt: Vertical Wi'lnore one_second. seisnog,ratrùr.

Nomina-1 rnagnifÍcation 20rOOO.

lì:ealysis Ccnt:'r: GoetzObse:rratory, ldeteoroloeical Senrj.ce-F. O. Box j62, Brùr.r;.,ryo, Èhod.esia. '
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îo qualify fcr publication an earthquake nust be crf ugrituile 2

or,aore. 
- .!lso. ire tie caise of loaa1 earttrquakes (nearer than about

,Oo) at least óne station ntrst record a clear P phase.- In tfue case
óf ài"tont earthquakes, at least tvrc stations nust recot{ cleer P or
Pt phases,

DIgT$TCEfI

Distanees of local ear*hquakes arc cteternlnect trSr neans- of trane!--
tine cutres clevel"opecl at thl"s bentre. For dístmt earthquakes, the
standarÉl JeftYeys-3ullen tabl'es are used. , ^Where'given, dÍstances are ia deg-gees (t" = ltl.l{ trs).

T$tsS

Tiroes are gi.ven ín hours, r'iinutcs .qnd seconils of' CJflt (Uf).

GTsSSJRY

Gll ctrarrrcter of, phase, and d.ireetion ofl ttre first gcound rnotion

of F of Pr.

e snersl'o; t.he phase emerges gpaàual-ly frtrr the backgruurd.

llropetrrs;thelhaseJ.stnpulsiveard,cl.ear\rdlefinecl.
ei Ttre $hase showg an energent beglnning, f,o13'onecl by a sharp

fuicreast: in auPl'ítucie o '

RThefirstnotiontsilowrrgrards'oltolrenlstheepicentre;
tne nolion is ra-refactional. /r lovrer case r indicates a
weakly rarefactíonaI first uotion'

C The first raotion ís ulnrarrùs, ol lmy fìrm the epicentre;
i;ire motic,rr ís conpressior,"r. A lower case e irrÀícates a
v,ca1tly conSnceseional first rootion'

DA The d.oubLe-anÉítude (peat-!1e'9at<) of ths recorril in
nj.LJi-netres. lfhe doubiè-anplitude ls srritten on the sarne

Ìine as the pha.se to vdsich it refers; usuallry^_P _or Pr

in distant elrth$akes, and the S-L con$lex (tne lqd'cun
o*pfi|rt i)-;-ì;.J Éurttrqt*t "u. In Éone oases a do'b1e-

unpfitrOe ís given for uore than one pbase'

BUt Thc epicentral a::d nagnitude <tata ale ùeterninect by Goeta

Obsenre-tc'rY, Bu].awalrc'

ccsTheel:icentra}arrcl'uagnitucletlata.arecletelTirredbytJre
ÎJ. S. Coa.st and (leod'eTic Strrrrey (usccS)'

Distant The epicentre ls nore than ebout 5Oo fmn the appmxinate

centre of tjle Local station netrirolt (t?s l':n)'

lúll Intens:itlr on tlre Modifie<t $ercalLi Eca-].c'

? lniticates an tuncerta$n statenent'

{)Theestinatedunoertalnùyr''.q:qprarrtltyinbra,cketsis
betvgeÀn- 4 anil 10 tnfis of the- lest ittglt- -tlttgttg'
a.g.; ; r"titua" gt*" "" (19't{s)^ is thougbt to bo

*o.it*:rr by bebéen 'O.lr ancl 1'O clegree'

}Iag},{agnltucle.local}y.-ileteminett'f,agFrtí!óeaatebasedlonthe
do'ble-órnplitude of irru *-i, "ot[f"", "it"" 

Rt*]ter (fg:l)'
Ho*""éf-ttró shtion 

- 

constants 8l'ù di;ta$ce-arnplitude
*f"iioí,"frfp frr"" t*" "Gfttfy "A;*utect 

to nake the local
nagrrLtudes agl99- "" "i""àS 

al rssltre wittr magnlhÀes

grbJished by !ÉCcS. 
-túé-i*af iagnitudes ean therefore te

talcen as being. eetlnaiee or % óf cutertuerg ana

Richter (lgS6)'
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RI{ODESIA ITItrTECR0î&ICAÍI SERVJ0EII

splsMolqg:c rJ. BuLmTry

TIre following stations contr{bute recorùs for analysis ancl
publication in {ftís BuLletln:

K.AB',''IE (ml):
Lítho, found.ation:

Authority:
Instruaent:

crr-tî8nA. (crr):
Litho" fowrdatlon:
4u'Lhor;.t;r:

Inst:lL$ent:

IiiP.or (:im"):

Litho. for.rnd.ation:

Autiro::ity:
Instruncnt:

BTIÍ.AII,IAYO (NIit):
Litho fouadation:

Àuthority:
Inst::,urents:

clrrRrlDzr (cI3):
Lítho forurda.tion:

.Au'tho:':', t;rg

Ins'bn:rient:

{4o 26.8t si 28o 28.7t Ei .&1t. 1206 n.

Dol-onfte and, shales of tbe l,{ícldjle Katanga Systen.

Sanrbia Meteorrrlogical Serníce.
Ttrree-com:on-ent wiLlnore one-seooncl seísnogratrùt.
I'iomi-na-L nagnification 2Or0OO.

l5o Lo"8t $; 3t+o 58.6, E; a1t. 781 n.
Chamockitic granulites of the Basènent Conplex.

ifa1awi Meteonological Senrice.
fhree-eonlÉnent rtillmore one-second seisnogratr*r,
Nonrinal nagnification 2Or0O0.

16o 5r,{t s; 'zgo 37,7t Bi a1t. iJBo n.
Granitic gneÍsses of the Zanbesi type.
P.hoilesia t{eteorological Serrrice.
Yertical. Tlillnore one-second. seisnograph.
Noroinal magnification 2O'0OO.

2oo o8.6t Si zÌo 36"8r Ei Att. 1jt+7 n.
'Horrrbl-enrù sctrists of the BrrLarrrayan Systen.
Rhod.esia Meteorologica^I Selrrice.
îhree-conponent lf illurore ofì€-second seiaroogratrih.
i'Tonc.ine.l uagnífication 20r0m.
Ti,ES Station: Si: rnagnification 100rO0O

., P nagnification 1r5CIO

2'lo oc.Bt s; 31o 3\.gt ni Art. l4Jo n.
Gneisses or CharnocJsitcs of the Llnptrn belt.
Rhod.esia Meteorological SerrÉee.

Vertical TTiLlnore one-second. sei-srnogra5ikr_.
î{ominal nagníficrtion 2OrOOO.

Goet z Obserrratory, Meteorol_ogícaL Serrrice,
P. O. Box j62, Bu-1arvayo, Rhodesia.

.Anal-ysis Ccntle::
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To qtta.lify for grbl-'.i-eation an earthqtralce nust be of aagritud.e 2
oròmore. ' ;Jco, ln the cas:e of loaal oarttrqrrakes (nearer than about
lO-) at least one statLon nust reqord' a clear p trihaso. In the case
of distent earthquakes, at lea-st two statioas sust reeor.rÚl cl.ear p or
Pf phases.

DISÎAI\ÚB

IHstances of Local ear-tlrorrakes are cteterrrined byr nearrs of travef.-
tine cr:rves develoBed at thís Centre. For &istant earthqralces, the
stancLard. Jeffhys-Bullen tables sre usecl.

Where givenr èl.starces are in degreen (t" = {11.1î Knl).

rI![Esl

Tines ale given 1n hours, rrinutes anil seconds of G,flI (m).

GIOSS,UIY

G{ Chara,cter of, phaae, anil dinectlon of thc first gouncl notLon
of P or Pr.

e Emcrsi.o; the phase enrrges ggadual.ly fron the backgrcr:nit.

I ftnpetu-a; the Shase ls tnpulsive and. alear{y clefí-necl.

ei Thb phase Ehcms an erergent beginnlng, fo1Iowed. by a shat?
incr:ease in aoplitr:rde. .

R The first notíon ls d.owrrwar&, d tore.rcls the epl,centre;
the notf.on is ranefactiona], /r lolirer case r lnclicates a
weakly ra:refactlonal fírst uotlon.

C The flrst uotfon is uprards, or aray frm the eplcentre;
t}re r;iotion is conlnessional. A J.oner sase a indlioates a
r-rr:akly corryressiorral first notion.

DL The clouble-angùitude (peak-to-peak) of the recorrl in
nj.11ir:ctres. The clouble-anplltude ls îrritten on the sarae
line as the trf:aso to l*ridr Lt nefers; usr:aIly P or pl
in distant earthqudces, and the S-t oonplex (the rnaxinun
anplitud.on) ín LocaL earthquakcs. In sone ca*ses a dodb,le-
arnplituci.e ls givcn for rrore than one ph:rse.

BUL îhe epicentraÌ ancl nr:.gnltucle do.ta are tleterrlíned by Goetz
0bscnr*tory, Bulawayo.

CGS The epicentrtul rand. negnituile clata -are detemined by the
U. S. Coest ancl. Geoèeiie Sunrey (uSccS).

Distant The qlicentr 1s nore ttran about 5Oo fnors the. approrcimate
centre of ttre locaL station netrrork (f7S 5r:g).

MM

?

{)

Intensity ern tlre lfodifiecl Mers&l-li sca3.e,

Indicates an rmcertain state&ent.

The estínateit uneert-rinty ín tlre quantity in brackets is
bettéen ly anil 10 tnnlts of the Last <tLgft qr:otea.
E.g. r a latituite given as (f 6.4S) ts thoqg.ht to be
uncertain by betneen '0;lr anil {.O degree.

Magnitucle. Îroca1ly-cteterrninecl' nagnltirdes are baeedt on t,tre
aoitte-amptitucle of trre S-I, conlLex, after Rtc*,rter (lgSS).
Horvever, t,l.e atation constants ancl clistance-anplittr<le
relatlonship have been sllghtlV ac$usteiL to nake the Local
rna^qnítudes agree as closel.y a"s possible stth nagnituiles 

_

publishedt by IE!CC*S. the Local nragnihrdea- cstr thereforo be
taken as being. eetirla.tes of % of Gutenberg a-nd-

Ricbter (t956).

ì,rrag
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Day Stn Phase G l[ T 3 nA Fpicentral ilata; Bena:*s Mag
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21 KRR Pr ù5 ú t6 e O.3 CCS OL 47 OIÈ ,1.2N 1lt+.N 4.8
BUt Pt 06 3t e O,, GuLf of Calíforrria

21 KfiTì Pr O5.A9 '17 e A,2 BIIL
BUL Pt Og 20 e Q.2 Gulf d California

21 BI{A pt O5 15 ir8 e 'O.4 CGS Ot} 56 20 5t.A{ 111+.1$ 5,1+
KnR 't,r 15 lA e 1.ll Gulf of Califor:ria
glJT, Pr 1, )2 - e , 1.8

21 KRti .Pr 05 28 (ìl+ e O.2 BttL
BUL ?t 2t Oa e O.2 Gulf of CaLífornia

21 ISR ?r . A5 i5 ,7 e O.2 CenS 05 14 25 J1.1N 114.îf 4.7
Bll^, Po 3i iB O.J Gulf of Calífornia

21 lrpn ?' 05 n 27 e O,5 CCs 05 39 56 
'l.lù{ 

't1l+,5f, 4.8
- BUL P? 5? 7) e O.l+ GuLf of Califor:ria

C.U( P' ,) i9 e O,5

21 XfR pr O6 1tt 15 e O.t CgS 05 5A ,+L tf .5N 114,11 4.7
BIIL 'De 1A j7 e O.J Grrle of CaLifornia
cù.; pr 10 Jl e a,t

21 ltlll Pr 06 18 , ) e O,5 ce.S ù5 59 19 ,1 . 4N 114" flr 5. 0
BU; P! 18 :;i e 0.6 GuLf of California
cLK T.rr 19 iri e O,8 ,

21 KIùì p' 06 2i,. !,9 e O.l CGS 06 6 17 t1.5N 114.Cff 4.8
BUL Pr 2l+ 51 e O.J Grrlf of Cal,iforaia
CLK Pr 25 Ò2 e O.5

21 BHA pt u6 51 5)+ e O.4 CGS 06 3l+ 2? J1.1N 1l4.JW 5.5
IGR Pr 53 58 e o.7 GuLf of Califoznia
CIfi P' 54 11 e 1.1

21 3RR Pr 07 31 t+5' e O.2 BIIIJ
CLK ?' 31 5'r e O.t Gulf of Galifornia

21 BIIA 
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07 ItO iÉ e O., CGg 07 21 12 J1.JN 'l1l+.t$ 5.1
KRR Pt \D );:). e O.5 Gulf a'f CaLifornia

. CI,K Pr lO j.rr e 1,O

21 KRR. Pf A7 4L. D?- e O.2 BtIf,
CIfi Pr Ur 'l+ e O.5 Gulf of Califoznia

21 Km Pr 07 97 Ui e 0.J Ce,S 07 57 3A 31.rN 114.îW t+.3
CLK P! 51 ",: e O.L Gulf of Cal-i-fornia

21 BIIA Pt OB 1J l++ e O.1 CCS 07 5l+ 11 51.0N 1îL.l+!f 4'B
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Day Stn 'Phase G il Î E DA Epicentftll data; Rennr'hs Mag
C mn CGS

28 mB pg oB 20 Lî ic BUL (É 20 20 15.85 29,Ú, 2.7
Sg 20 56 i 9,8 T(afue-Za$besi Confluence

BHA Pg 2q 46 e
Sg 21 oh i 7.

Btrt Pg 21 37 i
Sg 22 29 i 2.O

28 CIK P 1.O 11 l$ e O,2 Ce"S 10 e fi ,9.111 28"rrF 4.9
IGR P 11 55 e O.2 îurkey
BUt P 12 15 e o.l

28 BttL p 11 24 Lt6 iC o.7 CC,S ,l+ 11 15 25,W 7O"2W 4.9
pP 24 2A í Near Coast o,f N Chile

3frn P 2l+ 18 e A.t
pP 2432 e

BIIA P Zlt- 2v e A.2

28 Bllli Pr 15 jg ()9 € O.2 CGS 15 19 t$ 31.5N 114.5W 5.O

BUL pr 39 12 e O.h
. CIJ1 pf 39 ZZ e O.T

28 BHA Pn 18 W 55 e BUI 1B 59 55 12.rs Jt.8F 5.0
Sn H 39 i l,uangwa ValleYr Zanbia
Sg 41 57 i 2.9

Cil( Pn ,+1 Ol e
Pg l+1 20 e
Sn l+1 51 i
$g IP 15 i 2.3

KFR Pn Lr 08 e
Sg l& 25 e O.8

28 BUr., P 18 52 20 iC O.4 CCS 18 59 lÉ 32.55 71,6{ t+,6
KAR P 52 34 i.C O.r+ Nea"'- Coast of Centrsl Gttll-e
BHA P 52 36 iF O.5

29 BHA P 09 21 5t e O,5 Bllrr W 15(5tf) 12.CEI lsl.lr$ 5.5
L 30 52 i nthiopia

KRR P 22 (8 e O.r+
L 3152 e

BUL P 22 
'8 

iR 1,7
PP 2t52 1

29 Blill p 11 10 52 e o.5 BUL 11 Qt4tfi) 12.ON 41.LF 5.e
L 19 52 e Fthiopla

KP,R P 11 07 e 0.4
L zo(lS) e

BlrL P 11 37 iR 1.7
PP 1J ('N e
IJ 22 l+6 i

29 BHA. p lt 13 3t: e O.3 Bîtt 1l O?(ro) 12.0N 41.40 5,3
Ii'{R P 13 +5 e 9.3 Ethiopia
]IIIL P 1)+ 1+ e 4.1

2g 8H,4. p 13 14(16) e ù,2 B{tr.' 15 OB(14) 12.U{ 4l,l+E 5,1
KPS P 14 3A e O.2 rÌthiopia
RIIL P 15 01 iC O.4

29 BAA P - 1t 56 10 iC 2,7 CGS 1t t+8 58 l0,4l{ 56.8É 5,6
É ,€, 31 i Carlsberg'iifue

. xm. P 56 't6 ic 2.8 '

É 5635 i
BUt P 56 1+O ic 5.O

}tl BHA P $ aU 55 e o.t ce's A2 fi 41 8.1N 38"8!Í t+,6
KFR P 05 OL e A.? Central Miè-Atlantic Riclge
BIjL P {J5 f)l+ e O.5
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\y Stn Phase G St T B DA Epicentra1 dlgta; Renarks ilag
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30 cIK P $ I 25 e a.2 mS O? 55 07 4.tN t28,OE 5.t+
BIil P 08 50 e O,, . N of Ha-lnalrera
KRR P 08 50 e O.2
SiJL P 08 5î e O.t

5O Kìn O9 5t+ 52 e 0.2 Dlatant
EUl. îlrilP- € O.4
BiiA 55 A3 e O.t

5t) BllÉ p 11 03 05 lC O.t CCg 10 w 11 27.6 7O.fÍ 5,1
IF,?- P O3 t7 e O.2 Near Coast oJ l{ G*rile.

5l BIti p rfi 23 tr| e 5.6 CGS 07 15 * 27.7É tl},C8 6,0
L 37 tQ Rec[ Sea

cLK P 21, 5O iR 5,5
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S 3l)28 e
L l,e(oz) e
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BLIL P 2l+ 27 íR 1O.. - . .

tl gH'f. 12 Jh 5t+ 1C O.7 Distant
KRR 3I+ 54 iC O.9
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Pf 4l ttt e' PP t+35O i
si{s 49 02 iprltp 51, 2g t
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Fr I+3 15 e
PP A+$ I
SKP ù5 TT i
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54 Zt i

BIIA p 39 zO e O.L
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Pt 43 17 e
PP l+l+ 'r5 isKP t+6 13 i
sTGt Lg 120 i
sr(Ks 5a 20 I
FKKP 5t+ 1l i

BUL P 59 33 e O.2
P' I+3 23 iR
?F Iù2+ e
SKP t+6 19 tsre u9to i
SKI{S 5{ t+O i
rTC€ 5t 0f e

3t Bi{,t P 21 52 22 ic o., CGs 21 U+ 27 27,5N ,4.c$l 5.O
CT,K P 52 29 iC O.4 Rect Sea
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BUL P 53ú € O.'
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.sEW
îhe foLlrrrri-ng sta.tions contr{bute recorrls for ema\rsis and

publi.cation in this lrul-l-etin:

I&I3TIE (mU): 1Lo 26,8' Si 28o 28.1t E; Al-t. 12ú m.

Litho" for:nclation: Dol-onite ancl shales cf the Mícldi.e Katanga Systeu.

.A,u-blrolityz Zanbía Meteorological $errÍce.
Instn$ent: Three-conryon.;nt Eillnorne orie-Becqrd. seísnogratrlh.

Nomína1 magnì-fication 2Or0OO.

crI-JîF{tA (elr): 15o t*0,8, s; :5t*o 58.61 ri Alt. 781 n.
I,itho, foru:clation: l',harnockii;íc granulltes of the Basement Complex.

Author'-itlr: Malawi l,{eteoroJ"ogicaf- SenrLee,

Instn;n1.r-'nt: fhrer,'-eomponent i4ri-1lnore ooe-s€coùril seísnografLr.
Noninal nagnification 2O,O0O.

iíARor {l'nr,.): 't6o 5't,1, Si zgo 37,i, gi AIt. 1}Bo n,

Litho" forrnd.ation: Granitia gnelsses of the Zanbesi type.
Autirority: Rhod.esía Meteorological Seruice.
Inst:r-urcnt: Vertical Vfillnrore one-seconil seÍsmogratrÈr.

NoninaL naguification 2O'O0O.

BurrÀi.rgo (gtn): 2oo o8.6t s; z8o 56.8t g. aLt. lrrd n.

Litho found.ation: I{ovvrblencl schists of the Bulawayan System,

Authority: Rhod.esia Meteorological Se:rrice.

Inst::rrientsl Three-contrpnent Willnore oné-s€cond. seisnogratr*r.
jtToninal nagnifícatÍ-on 2OIOOO.

'!TlîS$ Station: SP nagnifícat5.on lOOr0m
î.,P nagnifícation 1r5OO

GgfteDzr (cfn) z 21o oo.Bt S; ,1o 3t+.Br Ei A.lt. hJo n.

Litho forurdati-on: Gneisses or Charnoekites of the Li-urpopo beLt.

Autlror'-;.ty: Rhodesia Meteonological Senrice.

fnstrument: Vertical "iiLLmor€ one-seeorrd seisnogrà*r.
NoninaL rnqgrlificatlon 20r0OO.

/nalysis Ccntrr>: Goetz Obsenratory, iileteorologica3. Ser:rioe,

l. O, Box 562, Bulin'rnyo, Rhodesia.



CBIÎm'il FON I'iFIJCftrIC[T

To qralify for ynrbliastion e,l eartbguake mrst be of negnitud,e 2
or^nore. A1so, in tho cr:rr:€ of Local earthquakes (nearer t?ran about
)O") at least one statíon srwt rccord a clear P phasel In the case
of clistant earthquakaa, at loast tlso stations naust recat$ oleer P or
Pr phases,

DrsflllscBs

Distanees of loea]- eartlrquake.s nre deternrJ.ned. b3l means of traveJ--
tirne cr.rrrres deveLopecl at thisr Centre. For iti.stant earthguakes, the
stanclat'il JeftYeys-Bu].1en tables are uged,

Írhere g.tú, èistu11ees are ln dt:5p:eàs (t" = 1i{,11 Ks),

TIIiiEIi

Tines are gíven in hours, ninutcs and. second.e, of GIE (in).

GÍOSSARY

GM Charr:.cter of trùrase, andl direction of the fi.rst gror.rnd notion
of P or Pr.

e Enersío; {ùre phase energes gradualJy fbon the backgrurrl,
t Inpetr:s; ttre prase is lnpr:lslve ar:cl, cLear\y ttefbecl.

el The phase eh@rs an eurergent begtnníng, folloned by a shn:p
increa-se in an1ùitude

R The first notion is dotnwardts, or tcrrarils tlre epieentre;
the nrotion is rarefactiorral. A lcrwer ease r l-nclioates a
weal<ly rarefactfonal first nrotion.

C The flrst notion is utrmards, or awajr fboto the eplcentne;
the motion is contrnessional. A Lower case c ilÀicates a
v;eckly conlnessiorral first raotion.

DA The cl.ouble-anplitude (peak-to-pealc) of the recorrl in
ni.1lir,:etres. 'lhr: cloublè-anplituae is rnritten on the same
Li-::e as the $lase to uhich it refers; usr:ally P or Pl
in digtant- earthqunl,es, and the S-L conpJ.ex (tbe nruaxinun

anp}ituC.ctf ) ín loca-l earthqrral:cs. In soure ca.ees a d.ouble-
anp3.ituile ls given for nore thon one phaoc.

BttL The epi.centraL ancl nrignltude c[ata a:ne d.eterninecl by Goetz
Obse:ratory, Bulaaayo,

CGS îhe epícentraL and, aagnitude cbta are d.eterrnÍned by the
U. S. Coast and, Geocl.,eiio S.tr,r"y (rXnS).

Distant fhe e1Écenlre'Ls more than about ]Oo froll the.approxinate
_ centre of, ttre local statùon network (t7S ]Cm).

MM Intensiff on the [íod,ifieè Me:rsal.ll scale. I
.4 |

? 
-' Indie,ates an urcer'taLn statenent.

( ) Tho estlnated uncertaintSi, i.a ttre Ercntf.ty ln braclcete is
betréen L and 10 units of the last diglt quoteil.
B.g.r a latftude give,n ae {t6.tr.9) is thougfrt to be
uncerteÍrr by between 'O'4 ancl 1.0 degtree.

Hag Magritude. IocaLly-cleterrninect nagnitrrdcs are baseit on the
aoiitre-irnprituile oF tr,e s-L conplex, after Richter (tgSEJ.
IIovener, tJre station constants CInd rlistanc'e-anplitudle
neLatlonship have been stigHly adJusted to raake the loca-l
magnltudes aggee as closeLy as possibXe vith napgritucles
publ-ishecl by IFCG9. The l-ocal magnitudes carl therefore be
talcen as beingr estimates of, % of Gutenberg a::i[
Richter (t956).



Dy S'tn Phase

BifA P'
!Pt

FTI'L PI
Kr.î Pr

pPf
CIJ{ P'

pPt

02 ITR
Pt
pl
Pt

hnsgtd

AIùZZ e
4517 e
45tù e
L50O e
4618 e
l+7 01 e
l+B(rl) e

16 46 02
rl.6 18
45 25
l+(' t7

20 4-i(oo)
' ,+1 OJ
t+1 15
u03

21 38 38
t8 53
38 58
38 t9
t8 5t
38 5a
59 A+

014706 e
47 zl ic
t;l 26 ic
47 54 ic

Ol BI{À Pn
Sn
L

ICìR 'Pn
Sn
Sg

CIjK L

DA Epicenfical data; Renarks

BUL 02 t+t og g,& 27.5p. Kturclelr.rngu Mts, Congo.
1.3

0.5
o.2
o.J Ccg .16 56 2, 50.0D{ 67.t&
O,2 . W. Pakl.stan.
o"2
o,J
o.2 cc.s . 20 29 h2 l.B 1OO.@O.4 S. Sunatra.

o.2

0.5 ccg 2î 1g 54 t2.7N gg.Elt
Of,f Coast of Gentral Aneríca.

o,6
o.L

or6

o.J ccs oo 24 15 20,75 179.7f{O.2 FlJi fs. Regf.or.
o,5
o.2
4.2 ccs or 5g 02 JS.OI 15,3tO.L S, Italy.
O.J
O'lt

BnL 06 45 
" 

26.ts aI,n
:{Ítwatersrand,

4.1

2.1+

1.3

1"4

1.6 ccg 07 2t* 06
Janra.

8.09 110.4R 5.6

Mag

5.1

l.'g

5'2

4.9

È.5

l+.8

lr-O

e
e
e
e

e
e
I.
e

lC
e
IR
e
e
iR
e

CiJ( P
Bh.À P
imt P
B$L P

KRR P
BHA P

É
BTIT, P

a6 +7 21 ic
ABJO 1
r+g tr+ i
t$59 i
f+B OB e
4951 i
5028 I
5050 r
48 t9 ic
50 t+5 i
52| J0_ i
IrB 49 e
5103 e
5210 e

BILA, P
KRR P
aff Ì- rìvrlf\ .r
BUL P

BUT, PN
Sn
sÈ
Sg

KP Pn
Sn
s*
Sg

BIIA Pn
Sn
L

CLI! Pn
Sn
Sg

0'8

2.5

ic
i
ic
e
tc
I
tc
t"

e
e
e
e

02 crJ( P 07 t5 31
rP 55 56mR P J6OO
rF 56 26

BTJL P 36 d+
rP 36 Zg

BT.IA P 
'6 

09
rP 36 t4

BUt sKP OO l,& L6 e
cLK SKP lr4 116 e
KRR SI{P ti+ 5j e
BHA STcp U5 U e

20 t+3 11
4t 22
43 16
t+3 20

1.6

Q.2

o.2
o.3

cc*s 20 2L 45 {5.8S 176.&
FiJi Is. Region.

BUt
BHA

4.7
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DA Eplcentral data;

BHA P'
IGR PI
BUú P}

BlfÀ Pt
CLK P
KRR P
BTIL P

o5

ot

o,+ CI,K P'
Blil. Pf
KRR PI

PP
BUL PI

PP

BUL P
KRR P
BIIA P
ClK P

Ol+

e
IR
e

e
e

e
e

O[ Brr,
BHA. 
KRq.

CLK

0l+ cLK
BTTA

KÎR
BUI

05 3r{.
BUL

05 CIi( P
s
L

BTId P
PcP
L

rRR P. 
BTÍL P

PP
L

BUL P
CLK P
EFR P

B[II, Pî
KRR PI

SKP
BH.^ PI

SKP

05

05

ol+ Brt[ P
CTK P
KP.I? P
BIJT, P

ît r5(2o) e
152t e
1526 e

222155 e
22 11 ic
zz(tz) e

,22(t2) e

09 oli 29 iR
Ott. 36 e
A+37 e
0712 e
olr- 43 e

, 0733 e

12 02 55 ic
05 1B Íc
0329 e
ar45 e

'12 26 40 e
'26 4t e
2657 e
2724 e

'16 t5 ,9 e
t5t$ e
t5 I$ e
35 9+ iR

2t1620 e
16 26
16 29
16 35

01 IQ t8
lnz &l

02 24 23
29 37
53't5
2t+ 33
27 28
35 41
2t+ 45
25 15
26 zt,
36 28

a7 06 30
o6(ro)
06 39

1251A3 e

,53 2A e
56 1'l e
5tQ6) e
5615 e

DJStnPhase hnseJd Renar*s

O,2 ccs i0 i5 53 ,î16'I ll4.il'fO.2 Gulf, of Califmria.
o.2
o.2 CGS 22 12 24 4O.7V 1g.9frO.7 ALbania.
o,4
o.7

Q,5- CcS OB l+5 1g 51,2tù 17l..TE0.6 Neal Is., Àleutlan Is.
o.7

o.t

o.5 CC.S 11 55 5g 56.1S 27.W0.4 S. Sanù,vhich fs. Region,
o.J
4.2

o.4 cqs n 18 47 27.7f \t+.reO.h Red. Sear
4.2
0.,
a.5 ces 16 16 17 zl}.htr tog.srO., GuL:f of Califq^nia,
o.,
t,7
9.9 ces 22 57 17 5+.lcs 16g.rrnO.t ffonandrorsSr fe. Region.
o.7
o.t
O.2 Dlstant,
o.t
1,5 CcS 02 18 JO 12.2t[ 47,,8,

fthl'opi,a.

l.o

cCiS 06 53 59 5Il.7S 14r.€ts
V. of .Macqr:arie Is.

0., Distant.
o.7

o.2

Mag

5.1

,+r 6

4.9

4.7

5.6

5.1+

5.2

5.6

Pt
Pr.
Pf
Pt

Pr
PI
Pr
Pt

6,2

Ar6
J.o

o,2
o.5
o.2

e
L
Í
e
e
e
e

e
e
e



Dy Stn Phase hnse'il

1' l+L- r4 e
tf+ 19 i
L1ag i
t+6 05 Il&U e
t+6 16 1
h7c8 I
h5(t8) e
l+7 z't e
[fr37 e

152813 e
3j:.Q9 i
e.:; ZS) e
,t+ )î i
2856 €
3507 e
29OB e
t653 i

).'

,g8.. 1262.

DA TlpLcantral dtata; Renarks

BUL 15 I+2 52 zL.gS 
'l$.rrEOffshore S. Mocanbigue.

2,1

1..5

o.6
BUr 15 25941) 5.,{n 11,,582"0 Ugand,a-rsudan Borrlef Region.

.1 .l+

4.7

o.6

O.t Dlstant.
0,5
0.,
0.5 Ccg O, -Ug 3t ,8,îI 26J+E1.2 dgea.rr Sea,

4.5

2.4

. BrrL 1t 03 02 16.7s 2g,;
5.2 Kat{ba.

215

1,5

9.1 6CS 16 51 t+5 t2.0f{ L1.{E0.2 EtfiLoîcLa.
o.l
o.r|

l{.9,

05 BUt Pn
Pg
Sn
Sg

iG?' Pn
Sn
Sg

$ru\ t'n
Sn
J

BtrI{ Pn
L

CLK Pn
L

KnR. Pn
L

BIIu P
I

BT]L

IGIR
BIìA

6

05

KFF Pg
8g

BITA Pg
Sg

BUI Pg
Sg

CTK P
BHA P
KRR P
BT't F

ú

06

e
e
e

iR
iR
I
'lx
i
TR

l-

06 Bfu\ P
CLi( P

rB
KRR P

pP
BIIL P

pP

1t ot ?5 rca3H 1
o1t2 e
Q+fO I
04Ol e
Ols ,+5 í

22 59 14
59 15
59 20

o, 58 49
59 02
59 07
59 06
59 tt
59 to
59 35

3.7

I+.7

5.5

2.4

5.2

5.8

16 St(t+l) e
57(t+5) e
58(ot) e
58t1 e

o6' sI'I,

KFR,

BIIA

CIJ{

06 Bur

KAR

BHA

06 BUL
finR
B[fA

07 BlrA
KRR

gtrf,

20 17 52
18 17
18 15
18 25
18 t*
18 )42

22 0g 2,
a9 56
09 t4

'10 16
09 ,8
10 rd

I

pP
P
r
pP
P

Pg
Sg
Pg
Sg
Pn
Sg

Pt
PÎ
Pr

P
Pn
Sn
Sg
Sg

ic
i
ic
ic
t
e

e
t
e
e
e
e

2t58U e O.,
38 06 1C O.4
J8(to) e e.3

01 Ol 10 i 7tCAfi e
s201 t
o2 06 1 1,O
or rT e O.2

o.8

o.6
o.g

cGS 20 g 52 5r.39 26.w
S. Sandrrtrich le,Regicr.

O.t$

EI'L ?2 ú 55 tg.Zs. 26.fr 2.?,O,7 Delca Faul.t, N.!Í. Rhodesia.

1.1 . *. '

o.5
cCS 23 19 t+6 2O.9S 179.5WFiji fs. Region

BUL 01 OO'55 14.7S 2g.48
Kabwe Area, Zanbiat

f,8

2'1



Dy Stn Pbase hEseJt

n

.0ER 1969.

DA Eplcentral ilata; Remarks

BUL * r& 17 0,6 29.lfB
2.2 Ugalila..

a.6 
.

o.5
O.J Ce's 70 21 52 1.1+tI 126,t8
A'? Molucca Paseage.

o.7 cGs 10 31 52 27.51t 5t.78
0.6 uniteil Arab Reptrblic.
o.J
o.b

' BUL 10 59 56 18.]S 26.t+E'
Deka Fau-ì.t, N.Er. Rhodesia.

117

o.8
o.2 ccs 15 \8 52 t+O.7N 19.88
O.2 Àlbania.
o.5
o.2

o,2 cGs $ n 22 ll.{N t28.61[
O.2 Off coast of Oregon
0.,

BlrL ú tO 29 26,15 28.1n
i{itwaterstrand..

t.4

1.9

o,7'
O.8 .

,.7 Ce"S 11 4] lÉ l+9.'tg ]O.m
1r2 S, of Aftica.
1.5

,.8

o.t cGs 12 57 25 
'6.8t{ 

1}9.68
Hcrshu, .îapan.

o.2

lfag

oL I}7 to
51 29
48 ot
52 t&
lS l+7

5t+ 26

3[I^4, Pro
L

KRR Pra
L

BUL Pn
.L

BUL P
BH.à. P

BI{T, P
CIfi P
IWì P
BUt P

11 OO .,+6

u17u 2'l
oo 58
ol 28
U 142

15 58 3',1

5B t+3

5e L5
58 58

Pg
srr
Sg
Pg
Sn
Sg

P
P
P
r
Pi
Pr
Pt

Hn
Srr
Sg
PÌI
Sn
Sg
Pn
L
Sg

BUL

KRR

BH-4.

KA
cllc
ulP
BHÀ.
finR
BTIL

BT'L

e
i
e
l-
e
i
e
e

l+',

5.t

5.A

?.1+

4.8

,.8

.KNR

BHA

09 xnR

BTTT,

Í
P
P
PP
-E'

pP

Pl
FP'
PKKP
Pr
TF'grc

1A t5 22
t5 26

10 19 +5
39 51
w02
w27

19 57 00
57 02
57 U+

0s t{ 5s
5t t4
tt 35
t2 43
tt+(25)
35 17
,3 ',ll+
t6 3t
,6 38

11 49 46
50 1l+
50 27,

51 18
50 56
50 55

,t 15 54
16 26
26 26
15 59
16 29
26 22

e
e
e
e

e
i
i
e
e
e

e
e
e
e

e
e
e

tc
1
L
e
e
e
e
e
e

ic
ic
ic
I
ic
t
e
e
e
€
e
e

5.1

3[TA

CIJ(

BUL
KAR
CLK

5.8

5.,



qf Stur Phase húrCli

5.

UER 1969.

DA Epicentral clata; ReuarÌrs

W CIK pn 16 ,+g t& lRPg 4955 tSn 5Oz9 Isg 5o5t i
BHA Pn 5O 1,tr esn 5'i 27 Isg 52{cF) I
IGR Pn 50 Zj e

Sn 5139 ISg 5221 t
BUL pn 51 OU e'Sn 5'i: jZ isg 5351 eTr 54cz i

BîrL 16 rÉ 35 lt,zg 54..6ts
N. Lake MalawL.
Felt túurrf at Manayl

2/1.

l+rt

2.t+

10,l;

IO KNR

BTtr

Hl,l

IO RRR

B1IL

BTiA

to ctJ(

Pg @atv35 esg o5o3 t
Pg 0.i l'.7 is* p51g tSg a525 1Pg d4-56 eSg o54o I

2.7Ps 095t11 esg 5539 Ihr 53t6 ePg 5t22 tSn 53 t+9 tsl fi7t+ tsg 5359 tPg 5333 esg 5417 i

5.5
BnL Og oJ P 17,tS 27j:tn

?.5 Kandalrue $:nea, Zambl.a.

1.2

ar9

ryr gg 52 5a 17.& 27.n
4.8 Kandab're Jlrrea, Zaubia.

Felt MMIV at Blnga.

4.8

1,,2

o.z GS_ î4 5rl o[ ,€.o{ 1,c'.% 5,6E. Rusef,a{|.E. C}rLna Border Reglo.

o.2

o.2

o.5
BUf, 20 10 O7 t7r6g Zl.& 2.01.5 Kantùabne .C.rear- Zarobl.a. ,.FeLt f,ltfy at &lngao

0.8 .

OrL

BnL 
'f 

.lB ,g;an.6g 27.9 - 2.O1.0 Kanilabme {lle1r_ Zanbia. /aFellt ilMIII at Btnge.
or5
o.2

BEA

BUL

XIR
.lo i{nR

BI'I,

ETÍA

IO KFR

BT'L

3HA

ro IGF

BTIL

EHA

15a71A e
4915 e
1028 e
11tUl
0731 e
10 t+9 e
OVU+ e
1211 i
125t t
'11 52 e

20rOrr8 e
1116 t
{058 e
1137 t
llOS e
11 5''t e

2J3557 e
3625 I
5609 e
tG ,+6 t
57ol. e

F
pP

gP
P
PP
P

IP
gF

Pg
Sg
Pg
Sg
Pg
Sg

Pg
Sg
Pg
Sg
Sg

P 22úW e O.t CcS
É oB 5r+ e Java,P Og l+t+ e O.rl
É 0859 e
P 08 tt$ e O.,
!F OgOl e

21 57 g+ 7,lrg î6.F 5.i



6.

4Ia Jg6o.

Dy $tri 'Phase h a a Gl[ DA E1Éceatr.al data: Renar{cs Mag

10 Ci,K P 2J 50(tO) e O.2 Dístant.
IGn. P 51 23 e O.2
BIIL p 31 t+1 e O.j

1ì CLK P 04 16 1t e O.2 Distant.
KRR F, t6(lZ) e o.2
BIIA. P t6(*) e O.Z .
BUÎ. P 17 08 e O.3

11 cLK P fl àtjit*o) e o.i Distant.
BIIL P l+7i09)e O.2

11 Cr.,K Fn 17 Or; 22 e BUt fi rú ì.* 13,1+S ,r.@ j,j
Sn C'6 ,!7 i S. Lake uakal{i.
Sg Oe 56 e 12.

finR pn 07(15) e
Sn 0823 i

. L 0859 i 1.6
Blia Pn oz(zo) e

Sn OB29 i
L OSOS I 1,9

BtrL Sn 09 25 e
L 1021 í O.7

11 E.:,., Prn fB 21 36 e gttL 18 ZO Và 26.& 28.6î! ' 2,g
Sg 23 18 t 0.6 wltwatererarlil.,

I{RR Pn 22 22 e
sg 25 01 i o.2

12 BUL pn r8 O' 
'O 

e BttL 18 01 57 26.65 27.1F, 5.tSn Ol'" l+1 e Ttrltwatersrandl.
Sg 05 1r+ È 1,f

Km Sn 0602 e
Sg O7m e O.5

BFIII L OB 18 e O.2
CLI! Sg 08 lO e O.2

l2 BHA P 20 L8 44 e 0.1 CGS 20 58 ItO t|5.rt{ 25.@ 5.2
CLK P l+8 59 e O,2 Runayria.
K]R ? [9 rlO e O,J
BUt P 49 Z1 e A.t

13 Cri( SìCP 07 ,5 'il+ e o,l cqs 07 1t+ 26 î7.5s 17g.5w ,+,,
BtrL SKP 35 16 e O,2 Fiji Is. Region.
KRR SKP t5 2t e O.t
BHA SIe 35 30 e A.2

15 BIÍL, Pr .O1 51 58 e O.2 CCS g7 33 I+9 20.99 {?8,8Ír \t
KAR Ff 52 02 e O.J FiJi Is. Region

1t CtK Pn 11 fu 52 e BUt 11 50 14 fr.JS 35.8, 2.5
' $n 51 20 í 9. I,ake Ma1arri Area.

Sg 51 27 Í 2,1+
gHA Sn 5t@ e

Sg 53 t7 e O,J
KRR Sg 53 28 e Q.2

1, CtK P f4 I+3 tl0 € O.2 CGg 1]+ 37 2A 2OnjS 67.78 -
KFR P t& Zl e O.3 llÍil-Indlan Rl.ae.
BttL.P t*25 e O.'
BIÍA P' t&r6 e O.5

îi crJ( p 1, tt+ 5t tc 5,6 ccs 1j zL 56 t7.g{ 80-68 5.5
rtr tU 58 I rndla.

EIIA P t5fE e 1.2
KRF, P 55 ù5 e 0.5
SUL P 35 24 e î.L
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The follmi:lg stations contrlbute recorrls for anaS;rsùs ancl
publication in tiris Bulletin:

KASIE (m',A):

Litho. founrl.ation;

.Àutlrority:
fnstrun,-.nt:

srilTFK_A. (err):
Litho" foundation:
4u'bhori.ty:

Instruni-:nt:

KAÎ.OI (..n:l):
Lith.o, Í-'ound-ation:

Authori{r:
Instruacnt:

BULrt!:,riIO (nUf,):

Litho four:dation:
Authority:
Inst::oents:

6TT]RE,DZI (CTg):

Litho forurclation:

..{u'thor.'.i, i:r:
fns brr::::,.;nt:

ilf e6,8r s; z8o z8.lr Ei Alt, 12ú n.
}olomite anil shales of the l"{icldle Katanga System.
Z;rnbia. îdeteorological. Sr;tiríee,

'Ilrree-eonponent qril lnor:€ ohe-$econcl seísnograph.
licminal na.qnlfication 2Cr@.

l5o tro.Br s; y+o 58.6, î,;
f,Xrarnoekitl"e granul_ítes of the
Malari ùleteorol-ogicaJ. Service,
Three-contrrcnent lffillurcf,e on€-second. seismogra$r.
Noninal magTrification 2Or0@.

,f E.i, si 29o 37,1, E; Att. lJBo n.
Granitic gneisses of the Zanbesi type.
Rhoclesia Meteorolog-ical Sernrice.
Vertical Y'Iíllnore on€-seconcl seisnograph.
Noninal rnagnlfication 2OrO@.

2oo oB.6t S; Zgo J6.Bt E3 Àtt, l3lrl n.
Ilornblenil set!ísts of the BuLavayan System.
RhorJ.esia ifeteoroLogical Senrice.
Three-component lVill&of€ on€-seeond seÍ.snogratrih.
i'IominaL rnggrification 2O,OOO.

îfffSS Station: Sp rnagnifj-ca.tion jOOrO@
î,P n;rgnífj-cation 1r5}e

21o oo,8t S; 31o 568r E; A1t. LJO m.

Gneisseis or Chanyrocicites of ùre l,j.mpopo beJ_t.
Rhod.esia Meteoro.Logical Setrrice.
Vertical'Willrnore one-second. seisnogra5ùr.
NoninaL magnífication 2O'OOO.

Coetz Observatory, Meteorol_ogical Serri_ce,P. o. 3ox 562, Brrlawayo, Èhodesia.

ALt. lB1 n.
Basenent Complex.

Analysis Ccntro:



CEITIAI";. 3tR I'lEtiCirtCSÍ
îo qualify for 3nrbLl-oation an earthquake nus! bo of ru,nfritude 2

or^more. Also, in the óase of Ltoa.f earthqua&eS (nearef than about
]O") at teast one station uqst necoltl a olear P phasea In the case
of d.istant eerthquakes, at least tmo stations nust rccotr4 clear P or
Pr phases.

DISî.{I\K!ES

Distances of locaL eartlrquakes are deternineil by ueans of traveJ.-
tirne cr.u1es cleve]opecl at t*ris Centro, For ilistant eart]rquakes, the
stanalard JeffYe'ys-BuLLen tables are used. . ^

'fftrere given, distonces are in degrees (tt + {11.11 trlr).

TIMEfi

Tlnes are givon in bours, *irrstr'js mtil seconcls of C;lflI (Uf).

GfCISS.ARY

G1{ Cbgracter of phaee, rnil dlrectl,on of t}re fi.rst ggo"mdl notlon
of P of, Pr.

e I';rnerslo; the phase emerges cnrad1ra}ly fron the baclcgroulil.

i lrryetus; the $rase is lnpuleíve ard, clearly rlefj.nect.

eí The $rase shwrs an enerSent beeixniflE, fol3-oraed. by a sharp

J.ncrease Ín auPlitudet '

R Îhe flrst notion is tlwyrwartls, or tcnnerits the opicentrel
the notion ls rarefactional' 

-/r 
loner oaso r Lndicates a

weakly rarefactional' first notion'

C îhe flrst notlon is upwardsr or away frm the epicentrel
thénot5.oniscornlreEsiorral.JLlowercasecirrùicatesa
veakly conlnessional flrst notion'

DAÎher].oub1e-e.Bp].ituite(peak-t9-p9ak)ofthenecor€in
uj.nfnci*s, 'fher ctoubiè-anplítud'e is writte'n on the sane

line as the phese to "-*ricU it r"fo""t ":ttdry..l ,9:- tt
in disiant eàrUrgu'dres, andl tle S-L couplex (the nnaxi-uun

nîìiprii*#)--ilÍ;"rf éarttrquatccs. In scúre cases a double-

"nptitrae 
is given for nore than one lhase'

Blrr The epicentraL anè aagnituce ctata are èeterrrinect by Goetz

ObsenretorY, Bu1nva;ro'

ccsThecpícentreularrclrragrritutteilata.ared'eteyginedtbythe
U. S. Coest and' Geotleii" Stt""r*y ('usees)'

Dlstant îhe epl.een{ane 1s i:rore than about 5Oo fmn the. atrproxinate

centre of tbe Local station netrrork (t7s -lcl).

md

,l

()

IntenslQr on tlre Moèified tlercalIi sca-le'

Initicates an rnoerbal'n Eteterne'nt'

The estinatecl rmcertatnty in the quantlty in brackets 1s

bett"au"- fr aridl 
-tO u:riis of -the.1asù 

digtt ouoteè'

il;,;-" utiara. gt*t "" 
(16.t+s) is thoug-ht to be

t-Eéit":rt by betréen '0.4 anct 1.a degree'

!,{a.enitud.e. loc'a}ly'detenúnect nagnttird'e s 
. 
gre-basetl on the

doubte-anplitud.e o? ty,u s-L coi[tif' ."iter Rlc*rter (1915)'

nó*à"u", ihe station constaÌÉs and distanoe-a.roplitutte

"*i"tioir"r,rp 
rravu G.tl =irerttly adJu"sted. to make the local

nagnitudes a€teo as closely as lnsslble wtth nagnltuiles

In$lid;tby {Fú:s; 
-rrré r'*"r iaqtlrr{es. cg ttrerefd.e be

tat<"n as being. estlnates of % óf Cu+"er'iber€ ard
Richter (tg56).

Mag
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The folloltring sta.tlons eontr{bute necorrls for ana$rsis aniL
publica-tion in 'this Bulletin!

KABl:',m (miA): 1ào A6.8' Si 2Bo 28.1r E; Alt. 1206 n.
l,j-tlb" forxrclatíon: ÎolonÍte and shales of the tlicldle Katanga Systen.
.Autlrority z ZalÈ1a MeteoroLogj"caL Serrríce.
Instn-rn'--nt: ft'hree-coutponent Wil"l-none orro-g€corrd. seisnogralh.

ltrominaL n4o;nification . àOr0cF.,

ffíIInr.',A (crf): 15o t*0.8, Si tto 58,6, Ei Alt. 781 n.
Litho, found.ation: Char:rockitic granuLltes of the Basement Complex.
Authori'by: Malawi ldeteorological- Se:rrice.
Instrrar.r:nt; Three-conponent Willnore on€-socontt seismograph.

Noninal nagnifÍcation 20r0OO.

IilRor (;iim.) r 16o 5'r.1r S; ago 37,1r E; AIt. ,tJgo n.
r,itho" found:.tÍon: Granític g4eisses of tho z.arnbesi type.
Authr-rrity: PJroitesia Meteorological Senrice.
rnstvr.mcnt: î'rertical t4rirlnore on€-second. seisnograph.

" Nomirral magnifíeatiqn 2O,OOO.

BUITAT'I.AyO (gut): 2oo 08.6' Si Zgo J6.gt Ei À1t. 1ilrt n.
Litho for:nd.ation: I{ornbLsrdl. schists of the Bul-awayan systen.
Authority: . Rhodesia Meteorological_ $e:srice.
Instr:ments: Three-contrnnent [iLlnore one-seconct seisnogratrih.

irlonínal nragnification 2O'0OO,

TffIES Station: Sp na5prifieatÉon fryrgp
îJP rnagnifícation 1r5Cf

oTÍIREDZI (ClR) t Z1o Oo.Br S; 31o 3t+.8, Ei ltt. 4io n.
Lítho fourd.ation.' Gneisses or charreockites of the Li-upopo belt.
"Àutho:'ic3.: RhodesLa Metaorolog5ícal. Serrice.
Instnxnent: Vertical Til_lnore one-second. se*isnogratrih.

Nominal- nagnification 2O'OOO.

Analysis Ccntrr-.: CoetzObsenratory. Metcorol_ogical Senrice,
P. O, Box 562, Brr1arle.r"o, Rhdesia.



gEIlERr^ !rR. r'iBIf0i,gt0lf
To q'':4i1y for puì:,liaatlon tR oarthqua&e mrst bè o'f nag,nitude 2

or^nore. 
- 

-;lso, 1n tÉe G:"il€ of logal earttrquakes (noarer ttran about
5oe) at least one sts.tLon urst re@ld' a clear P Plrage. In the case
of clistnnt er-'.rthquakes, at least ttro stations nust nceon& clear P or
Fl phases.

DIST.IIT{CES

Distances of Local ear*hquakes irÎe det*rnÉnect Qlir neans of traveJ'-
tirne cr.rrves developetl. at thls Centre. For distent earttrquakes, the
stanrlard Jeffreys-Bull-en tables af,c uscd,' . ^Wtrere 54iven, distanccs are in dr:1pt:es (t" = flî.1'l lfu).

TII'ffig

iirea are gÍven in horrs, nínutee anil seaond.s of CS4T (Uf )'

CIOSSART

Gll charrr.cter of Sihase, a*lttl directi.on of 'chc fl-rst gloundl rctlon
of P or Pl.

€ Fmersio; the phase energes ggailually frrcrn the bl*okgrttmd.

i rnnpetue; the $rase is iurpul-sive anrl' clearly defined'

eithephaseshwrsaneaergentbeginnlng,follorvedbyashslp
ittcreasrj in anPlÍtude.

R The first raotlon is <lownwarcls, or towarcls the epie,entre;
tbe rnotion is rarefactional. A lower ease r indicates a

weakì;r rarefactional first notion.

c The firet notion 1s qmard,s, or a$ay froro the epícentne;
the notion is co:'ynesÀional: .À lovre.r case c inùiea-tes a
rieakl.y coralnessiona-l first notion.

DA Thc riotrbLe-en1ùiturle (peak-to-peak) of the recor€ in
r:"ì.1iir:ctres. 'lher cloubS-é-anp3-ihrd'e 1s w$'tt€n on the same

line as the plrase to r-rhj.ch it :ref,rrr; ug'a1rry.-P -or Pr

in el-ístant ei.rtircg:n1ies, a'd the S-1, conpler (the "naxingn
arnpfituAe") ín licaL éarth4.rn*.cs. In sme ca*seg a double-
o.*pl-itrd" io given for nore than one phase'

BUL The epicentral a:r't n:rgnitude ilata are cÙeterrrined by Goetz
ObservatorY, Bulae'aYo.

ce*s Tlre cpicentral ancL nagnitude data,are detenuined by the
u. s. Coe-st and Geoèeii* stt*y (tnccs) '

Distant The epl,centr^e Ls aore than about ,Oo fron the. approxinate
cenfié of ttre LocaL station network (f ?g ]i;e)'

MM Intensity on the Ì,iod'ifiect Hercalli scale'

? fndlcates an turcertain statenent'

f \ Thc estinated uncertalnty in the quantity ín brachets Lsw i"t*r""" L and 10 urlts of the^ 1**1 àigit quote_d.

E,g"; à Letitude gÍ'nen as (t{.t+S)^ is thoug'ht to be

r,rncertaÍn by betwecn 'O'Ir antl 1'O clegree'

Mag Ìlagpltude. IocatlJr-itetemined nagnttufles fire basedl on the
,touble-ànp;1ítude of the S-I, to*!l"*r.after Ri*P:- {tW5)'
Ho-wever, i5e stntion constants onil rlistenoe-ertpLitucre
r.ratioirsrrrp have been slighttry adJrfted. to nake the locaL
rn$.anltudes a€ree as close$ a..t- 1n.ssible rith nagniùrdes
publislied by IlscGS. îhe Iàcal rnaElítrxles can therefore be

tateu as !eíng. estl'naten of \ of Cuteab"rg a$ù

Richter (tP56),



EPICENTRES OF LocAL EARTHQUAKES: JULY r9óB To JUNE r9ó9

EARÎHQUAKES

DATE

ó8 NOV 13

ó8 oEC 02

óE DEC 09

ó9 MAR 07
ó9 APR I4
69 APR 14

69 APR 22

ó9 JUN 08

OF MAGNITUDE TIr 5.OI

G. M. T. LAT.

f6 11 t9 t.8 N

02 33 42 14.2 S

18 32 5/0 4.7 S

20 2ó 09 t.9s
tó 45 49 5.O S

r8 53 38 4.9s
2t 59 tt t.9N
ró 52 35 5.ó S

OR GREATER :

LONG. MAG.

3r.5 E 5.O

23.7 E 5.3
32.ó E 5.o
27 .9 E 5.o
30. I E 5.O
30.4 E 5.1
3t.5 E 5.o
30.6 E 5 .2
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To qua.lify fcr Xnrblioaèion *fr oarttrquais riltts! bt otr ggJrituae 2
or^nore. A1so, in the caso af 1goà.1. Baf,thsebas [rreUef than about
50") at least one statLon úust rssor€ a c]-ear P llraeor In ttte case
of eiistant earthquakes, at least &BE etations mrst nogo:'4 cleer P or
Pt trùtases.

DISTTI{CEb

Distances of local oarthrnraltes $'re detcrr,ríneè by neans of traveJ'-
tlne cu:rres clevelopert at ttris Centre. For distsnt eaft*rqtrskes, the
stalrclerd JeftÌreys-BuLlen tErblee are usecl, - ^IÍtrere given, dista::ces are ín deSpecs (f " = 1ll.1f lfu).

TIiúES

Tises are gÍven ín horrs, U:inutes anil seoonds of fifT (in).

GISSSATIY

G$

e

t
eí

R

c

DA

ccg

Char:cter of 1ùrase, andl dírection of the f,irst gSouncl notion
of P or ?t.
Fnersio; the plrase euerges gpadually fnon tbe br.ckgrutaÉi.

Inrpetrx; the prase Ls Lnprlsive and^. cl"early tlefinecl.

TÌrc prase shows an energent beginnirrg, follovedl by a shartrt

lncrease in anPlitucle,

The first rrotion ls doflnwards, or tcrí,'arès the epicentrel
the r:rotion ls ranef*ctLonal, A 16s'rer caee r inclicates a

rveakly ranefactíonaI first notion.

the flrst iÉtion is utrnrardg, or alvay froa the epLcentrel
tire notion ís contrnesstofial. A Lonef case c i:rùicates a
r'.,cakly conlnressional first notion.

The cioublc-aspì-ituile (pcsk-to-peak) of the recor{ ln
nj.liinebres, lilhe doublè-anpLiturle ís roc-i.tten on the sane

Li*" o'" iJ:e phr'se to l'hích lt refers; rrsually--P or Pr

in clistallt earttrcflx"'kes, and tbe s-L conpS.ex (the ttnaxinua

runpfiluAen) ín iocaL éartho3rak s. In so&e cn"ees a doulcLe-

""pfittta. is given for sore tltan one 5ùrere.

Tlre epíoentrat a:rd uagrÉtude d,ata are dsternineil by Goetz
Obso:src.torYr Bul.awaYo. .

The epicentral anè aagnitude dnta are dleternÍned by Èhe

'li. S. ooast anit {-:eodeilc Srrnrey (uSccS).
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Distant tho e1Écenfire ls uore thal about 5Oo fmu the- atrryroxisate

eent:re of the loca-l statd-on netffqrk (llS 3cn) '
lntensity on the llod{fieat l[erca]Ii Eca1e'

![ndice,tes arr wrcertain statenent.

fhe estinateè rmcer*ni.nty ln the qunntity tn brackets Ls

ùrt'*ào fr and 10 rrlrfts 9f the.last dlJ'glt- quotecl'

r.e., o ruttt.ae given ao (t6't+S) ls thortdtt to ba

*rIÀ*t*:n by between 'O,lr ancl l.O degree'

Mas-:nitud.e. Locally-iletermlnedt Bagnltinde?- u"u-F"eil on the

àffiilIf,;trtàu o? tt u $-r' ";;1;, .*rtur Richter (rgl5)'
ù*r"*", ihe station constants onà aiitance-ornpLitudte
relatiorrship fta"e-ieen slle]ú\y adJu"s-ted to aake the local'
oogrril.nnrs igre. as closely a-s lnssibJ-e rrith nagnf-ùrctes

r^riili;i..a ty fSCcS. rn" for"f iagnit*des- e'n thenefore be

iut "r, 
as bcinlr. esti-nates of !b of Cutenberg and

Richter (lgS6). -

Liag
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BUr, Prr 20 r7 e

Sn ?2 1, 6
IGIR. h 20 51 o

sB nr1 e

4"t

,.6

07 W22 c
51 8 t
m59 e
5217 1
5{ lt} e
53tr^ t'

21 CIR hr 0S 116.1+2. s
srr trZ(lo) e

BUIJ Pn 47 zZ t
Sn tl858 G

KRR Rl I+7 5, e
Sa ,+9 22 t

27 3tfi., Prr 09 t+r 07 ' eSn t*2 17 e
Sf l{tO e
$g \2 '+8 

e
crR S; t& 2t o

Sg 
'+2 

fu- t
i(m. Sn . t+5 56 e

Sg Wrl G

21 crR h rr'fr el|"' 9sa 12m:32 I
B[fL Pn 0O @ è

SD OfrA e

rRR h OO '16 e

Sn O2Ol e

2f
13
2.O

2A BIIA P
É

rFB P
FP

BUf, P
CIR P

2z t+6(zg) e
lú l+1 e
116 37 e
t+6 51 e
l+7 09 e
tr?(to) e

0.8
B[II, 21 î8 m zt.G t7,78

0.6 offdtffi 9. xooadblqu

o..f ccs ?2 t7 
'o 

28.4{ 57,.18
fl. Irari

o.I

0.]
4.2

Btf, @ fg Zg Zr.Gg 57.75
l.,l É-fsblr€ f. ilooaoblquc

o.L

o.7
ccF 07 to î8 21.(N l+5'7fi
N. AtlanÈ'o Rtdee

. wL A7 lls l',t 21.6 ,7.W
5.A Offghoúe 8. Iocanbldue

1r,

2.O' Hrr, É L5'rr 2r.6 r1.W
1., Oîfchce 3' Hooalablque

0,6

o.6
lUt g9 59 Y+' 26.* 27.78
[itnatersranil

O.6

o,L
ce rc ,5 E9 55.1$ 78'68
llld - Indta$ Rfue

8t[.' ll î1 5t 25,'ff-. t?.ffi
Offsl!úB 9. l[ocabtquo

21 BIIA P
XFR P
BIJL P

ro 4' 50 's 
0.4

lù {4 lc l.l
U$ 20 o O.l

21 CIR P
Bgt P
Iffi. P

ot n(lt) e
22 I& e
zz(fr) e

O.l
O.ls
o.2

27. CIR Pn
Str

BUL P-n
Sa

fFB Plr
Sn

,.6
o.7

o.5

A.6
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21 CIR P 22 19 51 lB 1,2 CGS 22 ú 57 2.911 19+.78 5.6
xFR, P 19 58 fS O.lr Cel.óea Sea
BHA P 20 OL IR O.5
BUL P 20 0L lR t.g

2. BUt Pr fî rO 5î e O.2 CGS 1O 52 4t t8.r$ 1Tl.7V ts,5
KnR pt ,O 56 e O.2 Fl,Ji trs. ReÉsr

n BIrIr h 12 t+7 28 e 8t'I, t2 45 * 26.F 27.1F 
'.6Sn l+B t7 € Wfùratercúanil

sg 49 11 t 2.5
clB h ,+7 to e

Sn lÉ4O o
sg t+9'13 1 1.6

IGB Pn lÉ {5 e
sn L958 t
Sg 50 5lr e O.8

22 stR pt 17 
'2 

fr tC 1.7 OcSt t7 ,t4 I5 lt,8s î66.58 5.1+
BUlr', Pr tt AZ lC 5:5 Santa Gnrz Is'
KiìR Pr 3' 05 t'c 2.1
BI{A Pf 5' 10 tC 2.5

22 ciPt 2O.11+,19 e O.2 úES 't9 55 ,7' 26.15 1n.f 5.1
BilL Pr 1l+ 21 e O.7 g. d Ftfl Is.
KtR Pt 1t+ 27 rR O.g

SXP 11 t6 e
BnA pr 1t+ 5, tC O,5

23 CIR P @ 51 56 e O.2 D8tant
BUL P 51 5t+ e O.t

2, IHA P Q. * 51 lC O.5 CcS OZ ,+6 58 I)9.9N fr,5D ,.5
IGR. P 59 Ù5 tC 0.6 E. Katalh S,S.F.

PP O5O20h €
cIR P aZ Sg ZO e O.J
BUL P 59 21 iC O.7'

2t lriA of 05 56 trc o.5 Dlstaat
KnR 05 37 e A.Z
BUIJ 05 ,t e O.2

2' Cr3 Ft 08 rg 5r n 0.6 ccs 08 of 5r 25.7s 179.8 5.Q
BIII Pt 19 * fn O.8 .S. d ftlfl Io.
firR Pt 20 ú fR O.9

SKP 22 3t+ t
23 cIF- pt 15 35 10 e A.2 CcS 15 t+ t5 ,7.X{ lLi.5E 5.2

KRR pt 5t 17 e O.t Near E. Coost d llqrslnr, Jryan
BUL Pr tt A € O,t+

2t BtIIr Fn 1t 5t ù5 e BIII, 1, 51 22 3.2Sg 9+ fi e 0.5 lf, Wltnaterrsrand.
CIR Èr 5t 09 esr Sbto osg 55 07 o o.4
KnR pr írW e

SÉg 56 I+I+ e 0.t)
25 cIR h 15 I$ 32 e Bttt $ V aj Zr.l+g ,7.& 5.,Sr l+I+ 17 I Otì?sbg.o S. ilocublqrraD t+5 1, t 0,6.

CIJC Hr l+t 59 e
Sn ,+5 25 e O.7

Bttlr Dr tr4(ta) e
Sn L5 ,tB e
L 116 I+ a O.5

XRR h t*25 c
Sn 16 tO e O.&
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%. BtiIJ P O, r, Og e O.tl CcS ù2 59 2l fl.9$ 75.1v 5.9
CIR P rtt 19 e O.2 Pertr

?4 cr& p w .16 32 e o.5 ccst 6 6' 27 1.6lf {26.58 5.t+
cIR P 16 l+8 è O.5 UaLlpa ?assags

PP 20 t6 .€
Km, P $56 e O.,
BIIL P 17 05 e Or9

2t+ Bllt P 12 rc n lc O.5 c6 11 fi 29 ?4ats 67.tw ,t l
mR P 11' 08 e O.5 Chtle - Arggntlla'Bcriler Regf'cn

?)+ c R P 12 
'+s 

51 tC 6.2 C6 12 lÉl w lr5olr,3 

'5.ú 
5.7

5156 e
956 t

5UL P t+7 c8 tO ,-5
4744 L
52or- €
fiA+ I

ÍRR P n 35 lC 2.7
LE 17 lc
5311 e
fu t+4 1'

CIK p t+7 U+ lC I,t
lÉ 

'!+6 
e

BHd, P t+7 59 iC 2.8
t3 I+9 I
*lz e
55t8 e

2l+ cr,K P ,16 52 18 e o.2 c6 16 ù+ 26 ,r.S TI.7E è.7
CIR P 32 22 e O., Uttl - Inùlan RLse
BUL p jZ tú lC O.8
KFR P ,2 I+9 e O.2
BHA P t, 07 e O.5

2J+ 3H.0. pf 't6 r8 06 e a.2 CGS 16 $ A7 49.F{ 155.7fr 5.t
xRR Pr ,8 08 e O.2 Kulle Isr
BIIt Pr tg 1t e O.2

?.t$ C[J(' P 18 U+ 15 e O.tl Dletant
. XFR, P .?h5Z € O.5

?4 BEA P 2t 5o ú e o,l cEs 2t 21 17 ,lt 9t{ 26.@ 
'+.5KFR P 5O 2, e A.2 Crete

Bnr, P ldgo)e o.2
crR P 3o(gr)e o.t

25 CrR P Ot* p(5o) e o.2 GCS e 
'7 

56 O.8 
'25.1n 5.5

Xm P fr SZ tg O.5 toltrooa Palsqgo
BItt P W55 ! O.l+
B[IA, p mr7 e O.5

25 BnL P 06 1s 09 rR 17. q 06 06 .ttz 
'2?,& 6t-5w 5.5

F? ZO l4 e Salta Pnsrircer Argatttra
s 2737 e

qn. ? 18 21 iR 4.O
BP 2o27 e
s nW e

xm P 18 22 !R 8.6
É ?f.28 .
s 275,c e

Brra. P lg ?2 l3 ,s,7
. g 275J+ €

clK ',P î8 lÉ fB 2,9

Hnoe Edmerù Is. Regiox
tFoGnfblv trc aver*a)
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Itag

5.O

5.6

ls.9

5.1+

5.1

t.7

DyStnPhase hnaGtl flfaenlral ilata; Reoar{Ég

c6 12'5,+ 28 55.5tù 167,'Cfr
Fo:c Is,, Àlqrtiarr Is.

cG 15 tI+ 10 2.6r t26.&
f,dlrrma Passage

Bttlr 1l* 50 l+f ll.tr5 4túE
Offshore tL Uooubtqrre

2.1
O.6
o.7
o.5
o,4
O.2

o.4 cGt 4 5a ,5 12.4t{ W.TW
O.5 N. Atlantio Ooean
o.r.
o.2
O.4 CGI 22 t+2 ,+1 ?.t.6f 111.W

B, Chl:na,

8trr, úfrfi lt.62t.6B
N. Barvtselard.

Dt.Ebt

cGl 07 21 W tz.a{ 87.8!r
.Near Coagt otr Ntoaragua
'CcS 12 2l$ 29 45.7rq f4,6rf
N, Atlanrtú.o Ooean

c(ls 15 t2 3A 5t.î{ 167.flr
fexJs,ktttofrrn î3"

DA

O.2
o.2

3cl+
'l,J
Ort
O.6
o.4
o.5
a.7

25 Cr.,K P' tl tl$&) e
KnR, Pr fin e

sKP 17 59 o
BUt Pt tIF OO lC
c]3 Pr 1l} O.t tg

'lr+ 52 30 e
51 fr e
5t+ 23 L
*^55 t
5rt8 e
5552 e
futz e

a.t

o.5
o.5
o.b

25 cIJ( P 2t@o9 e
IP O2t1 e

&IA P 0235 e
!tr 0259 e

.srR P o? 40 €'BUL P OA lr4 e
rF OlOf e

26 B[fÀ h, 06 ,2 12 !
fiRR Pn 52 t9 esa 5r5t e
BUL Pr 55 uu- e

Sn 5430 é
L 5529 o

CIR Sn 55'25 €
.t 56 l+l+ s

o.t

O.2

o.2
O.7
o.2
o.2
o.2
o.2
O.6

f,1,2

07 53 I+t e
Y+ 07 tR
3lt oB e

26 Br]î., Pr 07 59 41 €
fiBR Pt 59 tú o

26 fna P nr556 e
BUL P 

'609 
6

26 m P $51rO e
rP 51 ,t+ e

51 fr asKP 5' r5 èqB, P 51 59 fRpP 5{L5 tBI't P 5119 e
IP 51 t+t I

,r r+7 17- emrí rn
t+7 le e
Wt$ e
47W lR

58(tù e
57G6) e

25 HrA P 2, t+2 1A tC
rFR P I+2 19 tC
3Ua p \eZ1 e
ff3 P l+zn e

25 CtK PgIR P
ÍRR P
EilA P
BIIT, P

25 crK Pn
Sn
!
L

IGR Èx
Sn

BTTL Pn
IJ

cir L

26 CIR P
BUf, P
KRR P

o.5

1.5
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26 BnL p t7 zf 27 e o.? ús 17 17 16 56.4S 25.W 5.jIF 4 fi 1 - S. SarrùvÉotr fe, nigfcr- 
-'

cm P 26 U, e .O.B

É 27s2. e
IQR P Zl(arle o.L

É 2726 e
EILà. P 27 11 6 0.t. pP 2729 e

26 CIe pg ?2 55 ?_4 e Bt'f, 72 * ro tg.6g 55.& 1.1Sn 5l; \"9 € l{.E. l[anl.oa horlnoe, uooanlf6r - -

srr 55 55 fSg 96 ,.t.1 t l.l}
CIR Sn ,6 13 e$g 56 5+ t o.9
KRR Sn 56fr eg* 57zo tsg 57 29 l. 1.5
Bi,l; .ln 57 30 s

9g 57 55 e 0.8
27 ci.fi h @ r8 &O e AtL gZ 17 51 tZ.gS ,5.78

18 53 e Cen{rrat llalarylT 19 og E Felt uù fff at Kaa4gu- sg 19ZT t 1.7
![{a h 19 11 e

Sir 20 09 €
L 20 trO f, ,.2

Km Sn 2016 e

V ,.,

nv IL nfi I O.7g.[R L 22 W e. O.z
. BJL, Sg plÙ eL 2226 e O.z
gl cIR' Pr e fi n fR o.tl acg ù2 1r+ zg tg,t6 tGg.8E 5.t+cî.,K pr tt 1g 6 o.z tter Hebr{.deg rg.- 

- -

BUL P' t5 22 'rR 
O.7

fim, P' 5' 25 rR 0,6
Eiu. Pr 55 Zg rA o.t

27 CIR Pr W 07 fr e O.2 CcS ú r+g 3A t?.úS t?g.ttf rl,O
BU:, Pr A7 5t e O.5 RlJL Is, Reglcr -.
KP;;ì pr 07 57 e 0.2

27 CIR P U9 32 Ar e O.5 3{.t€nt . -

lirj:, p - ]ZîO e O,i
KRft P ,Z 5U e O.z

t7 EH.A. Plo 16 ît2 17- t BUL 16 11'52 1t.2S 27.& 2.gSn 12 3,6 t 5. Xttre lrea, Zanbfà
8RR È1 12 5t ssn 1r(t7) a8g 15 55 1 i,5gttt h 15Jlc_ a

&r ftll8 e
Sg 15 2t e O.4

crB $g 16 15 s O.5

27 XnR pr $ t6 25 e O.t CSt rg 2? 0|+ 
''.Éf 

t55.6t L.6
BUL Pr \6 27 6 O.A fodl.ak Is, Regl6
CIB Pr hG ,O e O.z
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Dy gln gha$ h o I Ctf nÀ Epioar{ra[ dtata; Benarts Udg,

n qn. Èr e * ,6 I BIg, n A+ 02 19.7S ,r.68 2'5
Pg t+ I+1 t Uanfua Prrov'Lnc' lúooatobi4Je
Sn 5500 e
s* ,5& e
Sg ,5ú I 1.8

KRR Sg 36 25 è 1.5
BUL SÉ 36 28 è O.t
EIA Sg t7 58 e O.2

27 3HA Pr 21 W fi è Q,2 CGS 21 21 ,+1 59.&I{ 145.5w 5.t
BUL Pr 41 Ol e O.2 Gulf of Àlaska
KFR, pt 4f Oà. e O.2
CIR Pt ,+1 09 e O,2

27 CIR P 22 W 25 e 0.1 Ce"S 22 26 fl+ ?h.gN 122.fr 5.1+

KnR. P W 25 e O.2 la.lnan Regi-m
EHA P t$ 26 e O,2
BUL p W3, e O.2

28 cIR Prr 01 Irt I+t e BUL U lú 1t+ 23.& ,1.78 3.,
Sn I8 I+9 e Offshdle $. MooanbLque
L I+9 2, e O.5

BIJL Pn 14,8 23 e
Sn I+9 98 e
1, W57 e O.5

KnR h t8S6 e
8n fu23 e A.t

EIIA È1 l+9 tl e
Sn 51 25 e O.2

zg Km p' 06 l}9 r, e o.z ces 06 29 * tl.î{ 15r.yw 5.,
S'f I+g ZZ e Xo{iak Is. RegJ.dr

,+9 \1 e
BUL Pr ,+9 n. e O.5

IFt W 27, I
w56 IgIB Pt 49 2, a 0.4
l+9 I+9 e

' 28 CIR Pll ú 16 35 e Bur, 09 16 d+ 21.79 tt.& 2.5
Pg 16 I+1 1 N. Saît€ Praarl'ncer ltooarbtge
sb 1659 i
Sg 17 V2 t 2.O

BI[, Sn fB 05 e
Sg 18 3t € o.!

rGR SÉ 19 ú € 0.6

Zg Lf, Pn O9 &9 oB è BUL Og l+7 t5 26.lFS 27.tlE t.O
Sn fr17 e Witnateres?nit
Sg nI+9 c A.5

XBR I{r I+9 5I+ e
Sn 5111 e
Sg 52 33 e O.lr

CIR Sg Wfi a O.5

Zg BIIIJ SIe il+ 25 22 e O.I] CtS fIr Ob I]9 21.8S 179.6tr 4.5
IGR, SIe 25 3A e O., F1Jt Ie. Begio

28 IGA, Pt 15 fr W e O.2 cc$ '15 57 96 2&.{N ,W.78 5.2
BItf, I,r 56 ,l$ G O.î Volsano Ig. Reglcr

8 BAR, $ t&t t5j e O.l Dlstant
tsUL lÀ fA d O.2

2g crR pr 06 &5 06 tc 2.4 ces 06 ph zz r&-8$ t67.8 5.1+

Ét I+, 29 o l{gr BebrLdaa I!.
BttrJ Fr \t ,17 tg 5.6
KFR Pt 4, 1l+ iC 5.1+

SfiP $n e
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fBR, h 5l+ l+2 eSn ,6i4 cSg 17 tt e O.5
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KRR Sg 17 jt € O.a
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FTt 57 L& e Bor'{n Ir. Regicr -:

BUL, pr 57 3U e O.z
tO KFR, h 6 51 58 t BUL OB AB FO lt.ZS rÉ.rrE L.6î 5f 49 t Offgùorg lt ltooarùfqrrc 

-

Sn 55 t+2 II 55tz t 1.9
BIIA Prx 5i 4i o r

L 5519 e L"5crR ao D1(55) èsn 54oh eL 5557 t 1.5
BTIT, Pn 52 10 eSn 5lF ,8 o

8. 553' tL 56 t7 i z.t+

50 cIR h g9 57 n e HIÍJ @ 56 ,8 r8.tg ii.& J,î
?g n ,7 t lf. lfanloa Prrovboe, Xocanff$asn 58S Isg fizt t 2.1 r

KRR, h 57W t
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BUL Sú 58 lt8 a
sg 59 13 t 2,6

t'l CIR P @ r$ 25 e O.2 Ocg ù2 r5 e O.lS l2?rlB i,O
XRR P lr8 tO c O,2 lfaloabcra
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BHA P t+8 56 s O.5

51 Cn' p 6 lt zg e o.2 cqi 6 o' oh 2|/.9 66.9 5.,PoF 1rl f 9 e S. îndlLan Ooryt
BE, P lf 5lr e O.5

PqF {L 28 e
xnR P rr 5g ln o.t
B[fa. P .12 15 e O.]

PcP rL 56 t
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tI cIR An 06 5A 52 e BIr, ú 2S 59 2t.& r8.@ 4.t
Sn 5, t+1 1 Offshd€ S. l[ooanblque
sg 32 12 I 9,,

BUt Pn 31 1,+ eSn 52fu e
Sg t5 t+5 t 2.5

IGR Prr t1 26 e
,155 rSn 3t 1tl. t

s$ 33 52 t 5.7
SIIA h 52rw_ e

32@ isn t4 13 i 1.6
t1 oIB Rl OS î9 Ol+ e BIII, 6 17 ,{ 23,55 t7.& 3.,

Sn 20 OG e Offshd€ $. Mocanbique
t 20 l+1 e Or5

BIIL Pn 19 52 B
Sn 2725 e
lr 22 2,+ e AJ

Xm. hr ?o0z e
Sn 2i49 t
so 2219 t
L 2252 1 0.5

t1 BUL Pr $ fi 25 è O.2 CG lO 52 U 27.1N i{l.rW t}.9
KRR Pr 11 52 e O,2 qrlf of, Caltfa:nia
clR Pt 11 36 tC O,5

tPt rr 4l t
,1 BI{A Pt 11 le 25 è O.5 CcS l1'2, 01 55.O{ 't7O.1W 5.t

Km, Pt I& 29 € 0.6 Fc fs,, AleotLan Is.
3Ut Pr ,+2 51 e 0.6

PKKP 51 hS e
CIR Pr l+2 y+ e O.5

,1 CrR pt 1t l+5 39 6 0.1 CCS $ n t* 25.& 179.1É 
'+.7BUt Pf \5 t$ e O.4 8. d EiJL Ic.

KAR, Pt 45 50 -e 0.6
sKP t8 ZZ I

BlfA Pt 45 55 o O.2

tl OIR Pt 2A 58 21 e O.2 CGt 20 f9 tt tg.rg f68.18 ,+.6
BIIL 3t 58 27 e O.Ir Nem Eebrldbs Ia.
SBR Pt 28 tA e O.2

t1 BUt Pa n 39 51 € gttf. n t7 * 2.9
Sg 41 17 e O.L W. Tîtvatersaoit

cIR Pn ,9 58 e
Sq I+1(26) e O.5
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RroffiM MEISOBCIT$CIC}Í, g8R\TICE

F,EItl[QioGtrgJr,- -BUIfiH$4I

îhe follouÈng etations wrtrlbute record.e fon analysis and
publica-tion in this Dul-Letin:

I(IB'i',rE (Iqn): ,,i.f 26.8, S; 2Bo A8..1| E; ÀLt, 12ú m.

Litho" for:ndation: Dol-omite and shales of the !{ictdle Katanga Systen.

Arrthorityz T..lrabia &icieoroLogical Sr:rqice.

Jnstrtrment: îhree-conpor,.ent rlillrror:e ohe-seoold seisnogratriùr.
liominal naernification 2OrO0O,

crfrisr',4 (erx): 15o Lo.Br $; 34o 58.6, î,i .$1t. 781 nn.

Litho" foundation: cha:trockitic g.ranulltes of the Bagenent Conplex.

Authori.ty: Malarwl ltreteorological Senricú.
fns'i;:r:nent: Three-comlpnent Will@f€ oo€-second seismograph.

Noninal naggr.ification 2O'0OO.

iilEor ( s:r): î6o 5r.1r s; 2go 37.1' Ei Al"t. IJBO n.
Litho, fouiida.tion: G-z'anitic gneissee of the Zelobesi type.
AutÌrority: Rhodesia Meteorological Serrrice.
Instrr:ncnt: VertÍcaL'ti{Ílluore one-seconcl seisnogral*r.

Nonlnal nagnification 2O'OOO.

BUr,Ali,IAyo (turl: 20o o8;6r S; z8o 36.8t Ei .À1t. 1jt+1 rn.

Lítho fourd.ation: Ilorrrblenil setrÍsts of thc Bulawayan System.

Authority: RhorLesia $feteorological Serrrice.
rnstrrtments:. 

ffi:;i":xff?1,ftl:r%rffi;eaond 
seísrnogratrùr'

'r?TISS Station: SP nagn:ificr.tion 10OrO@
IiP rnagnifica"tion 1r5OO

cT{tRSDUr (Crn) t 21o oO.Br S; 31o :.)4-}t Ei }Jt. 4J0 rn.

Litho foiurdation: Gneísses or Chamockites of the Lirnpopo beLt.
An*hr,-. 1 i:r. Rhod.esia MeteOrOLo.qical Setlrj-ce..ilg Urr\/-. -'. rrj . rurvvvo*q lEv 9vvÀ v*VÈi^vs* 9vÀ

Instrrnc;rt: \.rerLical Tfil-lnore one-seeond seisnogra$h.
Nominal. uragnifics-tion 2OrOO0.

.Analysis Cr-'ntrr.:: Coe.tzObsenratory, Ifeteonological Serwlce,
P. O. '3ox 562, }l'.rlawayo, Rhodesia.



6BIfS.U, !'CR. I'LErÍCi,gtolS

To qualify for publ5-catlon esì earttrquaks rlust b of ragFitude 2
or^rnore. -l1so, in the case a'f loon1 earthA$qbs (noarer tiran about
50") at least one statLon nust rsco!ìt a cleaf P trilraser în tlre case
of èistant earthquakes, at least t$o stations rurst record clear P or
Pl trùrases.

DISÎT}(oES

Distances of Local earthqudceg írre cletein:ned. l5r nean-s of traveJ--
tino cu:rres developed. at this Centre. Fd ùistant esf,t&guelces, the
stanclard Jeft'reys-BulLen tables arc used'

.iiJl:ere given, d.Ísts;1cas are in Cef{Ì.ec$ (t' = 111.1{ Kn).

TI}ffiS

Tines are given in hours, ninutes and. seeoncls of G!'ff (in).

GIOgSIPY

C&i Ctr.s'rcter of phaae, eúcl direction of tbc fin:t grouncl motion
of P or ?t.

e Eroersio; the phase erterg,es ggadual.t-y f:ron the backgrowÍl.

I knpetus; the $rase {s Ln'pr,lsive antl, clearly clefinecl.

eí îÌre phase shcxtrs an energent beginning, followecl by a shar?
incrcae,e in anplítude. .

R The first notion ig dopnwarcls, or towarils the epicentrel
the rrotion is rarefactionel. ,'i Iolver cage r inèioates a
weakly rarefectionaL first r:otiof.

C îhe flrst motion is upwardsr or awtry frcn the epicentrel
the notj-on is conpressional. A Lorer Case c irrilícates a
lrenkly contrressional first notíon.

DA îhc tiotible-anplit*cle (peak-to-peak) of the record in
nj.liii.ic'l,res, 'ilhe doubLe-alnplituile is r,'ritLen on the same
line as the phase to lrkich it refers; usual"ly P or Pt
ir: d"istant earthqurJ;es1 ancl thc S-L conp].ex (thc ltnaxi-nua

urpl.itud.crr) in IocaL earthgr.rn*kcs. In sone crúres a double-
auplitude is given for nore tlr-ln one 'trilu:.se.

BUt Tlre epicentraL aritl nagnitude il"ata a:re d.etcrriinecl by Goetz
61j s6rvr:.tory', Bul-awayo.

CCg Thc c1;ícentral ald eagnitude cÌata are deteruined by the
:J. s. Coast enct GeodeiÍc survey (usecS).

Distant The epLcentre is nore than about 5Oo fmn the. approxinate
centre of tlre l.ocal. statÍon networlr (tiS -fCn).

MM Intensity on tlre ldoclifiecl' i{ercall"i scale.

? lniEeetes an uncer*ain st.r-tenent'

( ) The estlnatecl rn:certaLnty in the quentity !e brackets is
betweern L anil 'tO u::its of t|e Ie-st il'igit guoteil.
3,gor a Latitude given as (t6.t$) is thotrg"ht to be
uneertain by bet'..re<,tr '0'lr and 1.O degree.

Mag Magnltud.e. Iocaliy-ùeternlneiL nag4rlttrdes a.f,e basedl on t?€
donbS-e-i*rplLtuile o-f tt e $-I, co*pl"x, afLer Rlchter (t915).
IIowever, {:he stction constants aniL dÍstrsrce-arplitlde_
relati-onship have becn slightl-y adjusted to nake the Loeal
nagnittrdes agree as cJ.osely as trFssible u{.th aagrrituèes
puUfisnea by [SCG9. The l-ocal tnasnitudes cnrl thcrefore be
tatccn as being- estimatcss of ob cf Gutenberg a:ld'
Richter (lgS6).
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BitL F 3l+ 37 iA 6.0

27 BiIt F 16 oB 58 iC 1.2 CcS 15 55 $l 17.15 ?O.tW I+,9
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îhe follming statisrs aentribute reoorrils for analysis anct
publicàtion in tJris Bulletiru

KA3ltE (gH,À) -. 1&o ?6.8, s; zBó 28.t, r; Alt. 1206 rn.

Litho, for:nclation: Dolonlte andl shal.ee of the l{íddle ffetanga Systen,

Authority: - ?aabia Metecrrologlcal Senrice.
Instrunent: Tlree-coryronont willrîotre one-seqdld eeisnogratrih,

Nouinal nngnlfieation 2O'0OO.

cnrr,tqree (crx)r 15o 4g.8r S; 5Lo 58.6, E; ^Att. ?81 n.
Litho. founclatlon; Cha:noe!<f.tíc grarrnlites of the Basement Conplex.

Iuthorít;r: Malari MetoorologicaL Serrvl.ce.

Instlîuaent: Îhree;-conqponent Yfll-Lnore orio-a€cond. seísnogfalù.
Noninal aagnificatlon 2O,0OO.

iilRor (rmn): 1* Sn,ll s; z9o J7.1' Ei A1t. ,j8o n,
Li,tho. fourrdation: Granitic gneisses of the.Zambesi type.
Authority: P*hodesia MeteoroLogical- Serrrice.
rnstrunrent: verticaL wíllnore one-secohd eeísrnograSih.

Nomínal, nag,nlfication 2O,OOO.

BuLAvJJo (frn): 2oo 08.6' S; 28o J6.Br E; Att. 13t+1 n.
Lítho fowrd,ation: I{orrrblenè schLsts of the Brrlawayan Systen,
Authority: Rhor,lesÍa l,{eteoro}ogícal Senrice.
Instn$ents: Three-component lfÍLlnore one-seaorrd seisraogratrlh.

l'troninal nagnification 2Or0@.

$station: ilffiffiíffilia'T:ffi
crIrBFDZr (Crn) : 21o oo.B' S; 31o 34.8t ni A].t. IJO n.
L,itho forrnclation: Gnelsses or Charnockites of the Linlnp belt.
/ruthority: RhodesLa lleteorclogg-ca1 Senniee.

Instnuent: Vertlcal nfill:nore one-seoond. serisnogralin.
Nomina"l rnagnification 2O'OOO.

.Analysls Ccntr<;: Goetz Obsenratory, Meteorologien3. Serrrice,
P. O. Box j6?-, Bula.,;ayo, Rhodesia.
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îo qualif.'y fcr trnrb1i.S$|on o.ra obrthqratc fiust Èr éf ggrituile 2

or morer .lJso. ir: t[e cas* of 1oaÉ} eort]rquakes (rrcar* than about

5oo) at least óne station mrat r*cÉr€' 4 clea'r P l$*sct- In the case

àf ai"trrrt eerthquakes, at leant tt6 stctiorte nrrst tlgorrù clear P or
Pl phases.

DIST]ìI\CES

Distances of Local e*.r*houokeg trre deterxtneù b5r neans- of traveJ'-
tine cunres dcveloped. at thi-r:'bentre. For distant eart'hquakes, the
standard. Jeft.rqys-Bu1l-en tables are uscd. . n

IÍ5ere given, èista:lcee are in èelgocs (f " = tlî.11 lfu).

TÎMES

Tioes are givcn in hours, ninutes anil soc'oncls oJ GÍdI (in).

GIOSSATIY

GI\i Charactcr of pùraee, and èlrection of tJlc fÍrst gouncl notion
of P of, ?r.

e Enersio; the Er}ase energes gradual*ly frc$ the beickgruanil.

i înpetus; the I*rase fs S.npulsive antt. clearly tlefinecl.

eíîhepùraseshowsanener!'entbeglnning,foll.oue<tbyasharp
inerease in anPlitude.

c

DA

îhe first nrotíon is cloenvrarils, or tcr'-rarts ttre eplcentre;
the notion is r:rrefactional. fr lorrer case r incll'cates a

weal<ly rarefactíonal' f,irst noti-on.

îhe first notion is up,rvards, or awa;r f?m the epLcentrel
the noti.on is conlEeelionat. A lovrer ease e indicgltes a

rr:akly comp:ressional first raotion.

The rio*ble-arrplitude (pcak-to-peal<) of the recond 1n

nj.l-iir:rcLres. 'i'ho double-arn1ùitucle Ís E.Titten on the sane

Line as the pirase to r,{:ich lt refers; rgtra'1"Iy..P or Pt

iri distsnt earthorrr:,,kes, and thc s-L, ccnplex (the ilnaxi"nun

""piiluao") ín local éartho,gakcs. In soec casies a cloubl-e-

anplitud.e is givcn I'or nore than or'e ;ùul$e'

Tlre epj-central and nrag,nltude data arrc detss:i,ned, by Goetz

Obserrratory, Bu3*tlaYo.

The e1:lceiitrat anct. nagnitude clata are cteter:ainod by the
ù. s.'co*st andl {lcod'e{ic Strvey (uscrs)'

îhe epicentre 1s nore tJran about f9o fTl thorapprcxin&te
centÉ of the local statíon network (17S JCE)'

IntensitSr on the }{odified ttercalI.i scaLe'

Ind"icates an uncertain statenent.

ThcestinatecluncertÈrnwint}reqrrantityinbraeketsls
t"Até*"- lr and 'lO units of t'he.last dip$'t quotecl'

E:;:;-o r*trt"at given as (rf,&s) is thoqglrt to be

*tà""tuio by bet',ree'n 'O.lr and {'0 degree'

Ìfagnltude. Iocal\r-dete:n8íneA nagnitúdes. are-basedl on the

rtoubLe-ónpil.ituile o-r tt u S-1, t*ffilo*, ."rt"r RÍchter (tgl5)'
gor*"u", i;e station constants ancÌ itistarrce-anplituòe
reiatioirsf,ip frave teen slightly adj'.sted to_ uake the LocaL

rnagníturle* iprree es cLoseLjl a* pospible with urapgrltudes -
ffi;il;hJ ty f15CaS. Tlre 1oca1 iagnitutles- c'3r! ttrerefore be

iuk*rt as beinq. estinete$ of \ of ('uienberg ancl

Rlchter (tSSq. '

Bltt

cGs

Dlstant

M!.{

?

()

Mag



gEt$il:I{EICAL, BI}Í.LErIN: ffif î969 - I

Dy gtn Phars h ll e Cll nA Bltccntcal dnta; X.eults lGg

O{ 3fiL P Oq. r,b t? G OJ &s 'G Oe 58 L9.8t 78.28 ,.,
IGR p 15 ú e O.5 E, Kagafúr 8.8.9.
CIR P f5 f9 o O,2
Btt[ 3 t9 ?I c O']

Ol gU, An g+ 2tl.25} G Btt! g+ 19 ,, t2.7$ t9.S ,.9
Sr z8 z7 1 3.T1. Cagn hr:lnoc, 8. llH,oa.
L 275t. o.?

cIF nu z5 ,O tztr6 I
S* 2645 €
L ?8tI i O.5

ffiR S* trfr c
L 2915 e A.,

SHA f, tO ll e Q.2

of But, P 05 19 25 e O.9 CC's 05 Ú5 t+, 'lî.S 75r1V 5.9gP 2, 25 e Penr.
BRA, P î9 ,{0 e O.î

PP 23 tl+ e
Iffi' P 19U e O.2gP 2tt5 e
GIR P 19U e O.2

PF 23W c

0t BnL p 06 r1 5ù. e 0.5 ccs 05 58 u r1.-rs 75.rw 
-'--i.,

Petîtr.

Ot BuL pnp 06 LF rL e O.5 cs$ OÉ eÉ |fi î1.8S f6?.F 5,O
SIG &8 A5 e Santa Crqz Ie.

Of BitL P OB Ll 55 e O., mS 08 28 1t$ 11,8S 75.ffi 5'8
Pertr,

Of Bîtt $ e 32 e O,5 Distant. '
IGR oo(tÉ) e o.2

Ot BUt Pn tl Ot+(o]) e BUL 15 @ 32 26.45 21,.58 2.8
Sn ú15 eÉ' Eitr'atersrancL.
Sg 05 .|{8 i O.5

CIR Pra OL OB e
. Sn O52O e

sg 05 53 i o.]
,m le 0734 e O.2 |

O{ SlIt Pn 15 5tr- A7 e BttL 15 52 27 27^6 27.C8 3.5
Sn 55 2A e 0,F,S. Gol-dfleLds.
Sg 51 56 e O.8

CIR Pn 5ì+ 12 e
S+ .55 t2 t
sg 56e5 ù o.7

IGA Prr 5t+ 53 e
S* 5657 e
sg 57 l+4 e o.9

.Ol BI{A PKP 17 29 tZ e O.t} ccs 17 10 ,7 O;8[f 85.ot 5.5
I? ,O 18 e Oef Coast of, EsuaÉl,or.. PKKP W2' G

IRR PKP 29 2t e O,l+gP ,0 l+O e
PKKP W 20 e

8UL PP JO fr$ e O;2
PKKB W 22 e

CIR eP 30 tl+ e O.5
ilc(P 4o16 e -

í;9.- .. .-.:,..-



Df Sùr Phase

oCT 195o- 2

h s a eJI DA Epicentral data; Renarlcs Mag

BIJL P
C]R P
fiRR P

KNR P
BT'L P
qIR P

BItf, P
CIR' P
KIR P
BHA P
CIR T)

BUL P
IfrR P

CTR

BTIA

@ BTIA
KNR
BI'L
CIR

E I{RR
BlfI,
CIR

@ CIR

Of BrrL pKp i7 tO U9 r 1.t ccs 17 '11 tt &8.5If 126'51fi 4'7
Vanecnnrer Is. Regiqt

}[stant.

Ce'S î7 l$ 29 O.O t7.t+ W 5.O
N. of Àscenslút Isr

ccs 19 5t 16 60.8S 19.7W 5.6
S.W. Atlantíc Occan

ccs 2Q 12 01 L9.1S 727.27, 4.7
S. of Atrstr:a-LLa.

ún9 20 rO 2' 27.18 176.5fl 5.2
Kennadksc Is.

ce,s 22 \8 15 
'6.î{ 

7O.S 4.9
Rinùl Kush Regicor. I

ccs ot| oo 't8 2l.s 179.1s l+'9

Fiji IE. Reglonr

clss w 96 t+5 
'8,5N 

122.7W ,.2
N. CalLfornLa.

cEs 06 19 56 58. t{ 122.1Í 5.{
If. C*IljcrrLe.

BUt t6 07 15 ,J.S 20.î8 b.1
S.W. CaIP Province, 8' éf,Elgor

Grs 22 06 aa 51.&t{ 179.8 6.5
Rat Isr. -Llctrtian Is.
(n. .enairttka lco rMlLrost)

't7 l+6 14
L6 18
t+Édls]'

17 e5u5)
55'i8
55 t8

20 vè 28
Q. 3t
@. 5t
05 06

e
e
e

e
e
e

E
e
e
D

O.5
o.?
o.2
o"2
o.]
O;]
1.'
l|..o
2,5
0.7
o.5
0.2
4.2

o.g
o.,
î.O
o.2

o.l}

2o2t59 e
2415 e
2l+ 22 e

oî crR pPÌrP ,20 L9(28) e O.5
KnR, pFI{P 49lzg) e o.1

4g(,+g) i 0.5
BItt ÉtP 49$2) e o.2

49 Et i o.5

*-/
P
P
P

FKP
gKP

PKP

lFre
SKP

lEre
SKP
SKP

PKP
PKP
PKP

4F
PKP
PKP
gKP

22 58 26 ic
5850 e
58 56 i.c

OI IGR
CIR. BT'I,

OE BUL

rRR,

o.1

o.B

0l+ {8 25 e
nfr tR
1829 e
20 t{O e
21 00 iR
2026 €
20 l+q- c
2î6 fR

iftR

@ TGR

cD1629 e O.2
16 5i e A.5
t6(17) e 0.,
t6(45) e o.2

o6 :g(46) e o.2
t9 t$ e O,5
lg$z) e o.2

Rr 16 11 23 è
Sn {lr1h i
L 155' i 0,7
sn 1r(5o) e
sti: 14 17 e
l, 15 30 i 0.6
sn 15(:o) e.
L '17 16 e O",

PlilP 22 25 16 c 1.f

rP 28 15 il
srr 29 01 I
sKtcl 57 25 e
PKP 25 22 e l*.0
ÌFKP 25 51 iR
3p z91o I

tE 25 22 e ,.2
gKP 29 11 t
SKF 37 10 e



Dy gtn ?hace hractDA, ftrlccaEal &,ta; Renrrits leg

oes ol 5t to ]2.F t7&ú 5.7
S. cf fiernadoc Is.

OGS 6? ,, ,+5 jÌ.trff ftî.ÀG 4.6
(fudru, Japalr.

BIrr, 1412 26 52.8S î?.78 4.r
g.If, ea[E Fc4'lnce, S, lfHnao

ccs 15 59 4t 5.?E fOl,9S 5.6
3. SuEatra.

BUIJ 17 23 h ,z.fr àQ.CE l+.7
8.W. Cape Prwince, $. 3fbÍca.

a.2

o.t
ol

sTG 57 2'
BOL PP 9", 

'5

n52lo € o'a
5229 €
52 12 e O'lr
5211 e
,2 2, e O.7
52r' e
52 25 c O.]
5219 G

ffR

gnÀ

a.7

O.,
o.è
1.2

212

FKP

Érs
Prr
lme
PTP

ÉIF
PKP

Itrle

Pn tF't6 07
Sn 19 +6gE 19 rO
sg 2a 16
L 20&5
Sn '18 40I, 2014
s* 2a r&.
Sg 21 51L 2157

oJ crR

BTIú

o, cm

o.7

2.5

].0

1.5
BI'L 16 35 1A 27.fr 2-1,8
O'l.g, Golclfielclsr

BIIL 22 5' ft t?-CS 27.fi
,t-O lrake Kariba.

. l.o

o.&

e
e
a

e
I
a
1,

e
e
L
e
L
e

Etrr

gR

15 5o \a ic
50 59 1C

5116 i
5',t ú 1C

51 22 tC

1727Ot e
29tfi I
,ù15 r
,121 i
27 1I+ e
3oo, e
t1 t+5 i
27t* e

,tl 22 1
51 p I
3t0o i
e8(05) e
t207 e
J228 r
,r+(0o) r

CI3 P
KRR F

pP
BUL ?

pe

BBt Pn
gtl
g*.
TJ

CIB Frl
Éa
L

If& Pn
SD
sÈ

.L,
3flL Pn

Sn
s*
L

1.8

2.8

2.1+

o,?,

o.2

0.2

Ob rFB Pt1 '16 tB 58 e
Sn 4Otú e
Sg 41À8 e

8UL sn ,9 20 e
Sg WAZ e

CIR Sn 59 22 o
Sg. l+0 0t e

oL I{tR Pg Zz 56 oZ è
sg ,622 i

sFU. Pg 56 tO. egr, 56(r+6) L
Btlt Pg 56 31 e- S,* 5703 e

sg 5î13 t
CIR. Sn 57 l+5 ègr 58C{ e

se 5811 I



llagDy Stn Phase

ocr î969 ;3
. t",

h n a Gil ttg Spl'central Data; Renralca
t

7rO

5ú

6 BItt Pn. OS A+ 56 e
05 0l+ i

Sn 07 l+o í
s".' 08 0g i
L w15 i

CIR Prl C5 07 e
ù515 e

Sn OBOO ega oB20 i
L 0940 i

XnR Pn 05 17 e
05 L+6 i

Sn .0904 igf Ogtz i
t 1192 i

trIA Hr 05 59 e
9n q951+ I
s* 1032 i
L '11 5l+ 1

6 KRR Pn 22 t+6 50 e
Sn tr8 l+8 i

l+9 J+0 i
Sg 4950 i
t, 5000 i

CIR Èc l+6 53 eiC
Sn l$ 5t+ i

49 t+5 e
L 5012 i

EIIA Èr 47 Oî e
sn tr.g(oZ) e

BUt, Pn n 19 e
5039 i

r .5107 i

qIR Pn
Pg
Sg

EUt Plt
Sn
Sg

mR Pn
Sn
Sg

BITI' PKP

É!e
rNR, PÎ(P

06

BUL OS ùl 28 tr.ls 2O.lE
S.I[. Cape Prenrínee, S. lfrica.

7.5

2.O

o.L cGS 15 22 l+6 22.fi @,8
N. Chile.

o.2

o,2 ffi 16'tI+ 16 7.1N 125.F
O,2 Minilanao, Philippine fs.
o,?
O. lF

O.J CcS 20 I+6 tj 21.&S 'î70.78
1.0 t€yaf-W Is. RegLsr.
1,O

BIn 22 
'* 

1' 1J.5S 40.58
Offshore N. lvlocanbiqtre.

2.5

1.O

2.5
CGS U+ 35 17 48'lS l0lr.lE
S.E. Indlían Bise.

EIIL 19 12 I+t zO.tS rtt JE
Central llocaoblgue.

2.O

o.6

1.2
o,, ffis to o{ l+o lo.rs 1T|.fr

Keroaclec Ig. Regl.cn
o.2

5.1

HNP
FP

IGR P
CIR P
KFR P
BITA P
BUT P

6

191510 e
560? e
5540 e

16Wt5 e
I+7 58 e
4745 e
W47 e

og 1t 26
1' t1
î4,05
lrl Ol
î5 00
15 20
1r+ 05
15 07
15 t5

l+.6

5.t+

5.5

I+",

6 CrR PKP ?1616 e
BI'L PKP 6 20 e
KNR PKP Ú 22 IC

Ol+ 4, l+l e O.5
4't$ Í
lr4 OO e O.l+
&L 10 e O.1
li+ 27 e O.2

úCIRP
pP

BUL P
rRR P
STA P

10 20 ,5
20 >1
20 40

2.8e
I
I
e
e
t
e
1
I
e
e
e

l+.5



9s! r?6?,- i
h E s Clt DA EPleentrel data: Reuarkr

BrrL t0 26 26 eO.G ,r.IR
Central. Eocadl.que,

mS tZ ,18 ú l5'0lf lz0.tg
Iuur,or, Phllltr6Énc Ic.

ùy Stn Phate

2.2

5.6

5.5

ú CIR Rl îOe7Ol
2?r8 i

Sn 2726 o
Sg 21 .r2- I l.O

IGR sn z8(5o) e
Sg 28 59 i o.4

3îtr Se 28 50 € O.J

Ú of 18 iR O.t
u 22 lR o,t
06oB e
o/.29 e O.8
06(oa) e

06 crs P
KNR ?

BUL F

BlrL l, 12 I+5 e8.fs 26,,'8'
9.F"8' Goldlf,ieìlds'

î.o

o.7

o.l}
BttL 15 53 ,8 17.8 2?-@
Ksndùre Arean Zalùia'

1.6

o.6

o.t

e
€
t
e
e
I
e
t
f,

t5 t& trtr
16 10
16 t5
th 

'{'716 
"51-î Ùl

1' 3a
11 t3
{8 tt1

06 Bltf, ?tl
Srl
Sg

CS Pn
Sn
Sg

rRR PB
9n
Sg 2.'

,.9

lr.Ir

raa Pn 15 3I+(55, e
?B 54 t42 e
# 35e6 e
sg 5, 1\ i-

BItl, Pg tt+ 56^ fRsÉ t5r6 e
CIn p,*: 35 5O e

Sq 56t& e
L ,652 e

Brfr, Pn 20 ,O(Ot) e
SÈ 5tÙ1 e
L ,t+1, i

cIR Pn ,O 1, e
sn t1Ù5 e

. Se ,l+ l+1 i
L 1449 e

Kffir Srr tU 15 e
L 56Cfi e

gHA S'r, t5 55 e

sg 36fr t

06

z',t 29 27 e

nt9 i
to59 1
3ú,t5) e
ll@ i
32 1r+ e
Pú e

,r5e e

CIR lrts
Sg

3UI. Sn
Sg

fim s$

.Sg
BHA Sg

gUL PN
3rl
î.,gF na

a6

BUf, 20 26 51 ];2.# î9.88
S.W. Caln Mnce, S. Afi"ioa'

BUt n 28 Q, 26.8 28.68
iTitwaterErandl.

Bttr, 22 6 2' t .8 20.1rE

S.S. Caln Ptulnaer 9. Afrioa.

o.7

t,o

a.5

o.t

0.2

o.g

O.8

o.'
o.2

2.O

e
t
f.
e
t
e
I
e

22ú55
11 47
7t 12
@otúw
11 5'
15 fl
o9 

'51t t2
f4 5r+
09 t5
7' 9t
14 18
15 50

l"O

o.g
€
t
è
e
I
e

Sn
L

ÍFA fii
Sn
f.

gtil, P!î
Sn
s*
L o.L



DySùrPhasehnte,U Eptcentral tle+a; Renartcs l{ag

CIR P

FP
SUL P
KBR P
BfA P

CIR ?
KFR, P

tr
B1'I., P

FP
BFIT P

07 B[ta P
IGR. P

FoP
BUL P

P€PcaP
FP

OB BUL PtI
Sn
L

CIR P:n
$n
Sg

KnR Pn
Sn
Sg

o2vr2 e

w57 ic
A5 l+9 e
060, e
0620 e

ar'59 27 e
SgQtj e

5g t+1 I
59ro e
59 \5 ÍR
lg(t+l ) e

05185? e
18 5l+ é
1951 i
1913 s
2006 i

.19 21 e

1931 í

A7 29 I+1

t't 07
t1 tu
29 t+6

'1 
(1 5)

t1 57
to 28
t2 27
t3 t+2

17 57 29
oî 07
ol 58
00 17
arz
or(ro)
03 13

22 10 33
10 I&
,lo 55

0.2 CGS U 55 A6 48.'lS lo4-{B -
S.E. fnilian Bise'

o.2
o.2
o.2
0.2 ccs o5 I+7 52 6''ls 10h.2F 5t2
O,2 Sunita Strait

o,2

OrZ

o.2 CGS 6 W 11 J9'e!{ 28 1$ 5.O
O.5 fur*eY.

o.6

o17

BUL p o?561j e
5622 í

FP 5q Lt e.
crR È 56 2t+ Q

É 5q54 e
KaR É 5625 e

56tL e
BHA P 56'2 E

pP 570h t
e
e
i
e
L
I
e
L
l-

08 cIR Pq @fi$ e
BUL Pn t5 l+2 e

Sn tVto e
Sg 3)+ 49 i

KFR Pn 3t 56 e
Sn tt+ 57 I
Sg ,5?2 i

e
i
t
e
e
e
e

e
e
e

a

0,6 ffi
O.5 w.
0.5

cm Pil
sf:
L

Bltt Sn
L

KnR Sn
L

CInP
BUL P
ffFR, P

o15

OrZ

Q..2

o.l

G:e's 02 43 25 20.6 68'9,Î \,9
ChiLe - Bollvia B€der Eegicr'

,.6BUL 07 27 I$ 27.75 26.lrE
O.F,S. Golilfielcls.

1.5

'l .O

o.6
BUL Ag 32 16 2î.JS 

".18Centra1 l'{ocambiqre.

5.5

Og I{FR, PKP 1l+ t+9 1+ iR
$r, PKF 49 59 iR
cIR Pi€ t+9 ú tR

5.A
1.0 CGS 1r$ 

'o 
0o J7,5N 116'LTf 5r5

z.,t S. Nevacla, (Unaérgroma U:cplosÍcr.)
o.5

Bttt 17 5, 5t+ ,2,t8 19.% t.9
S.IÍ. Catp Pa6vboe, $. Afrlca.

o.5

0.L

a.t

115

21 57 52 55'8S {L7.t+E 5rZ
of Ìfacquarie Is.

I

it



OS cn lrr 23 18 t+6 eg+ 22o/? i
IJ 25 18 I

BItt Sn al(tt) c
t 225o e

IGR Sn 22 91 e
t, ?àra e

W Stn Phase hBTCJI

gJ.2?51
2t 56
2t+ \t
22 t3
2r+ Ot

' 24 l+9
25 16
29 12
26 t2

m 0g(oo) e
úq9 e
061t e

08 19 09
19 18
1g 11
.t g .tg
19 52

02 l+6 41 e
l+7 OL e
tr7$5) e

a52625 e
2614 e
26 

'+7 
e

11t125 e
,112 0
5t(trs) e

OVî 1969 - 7

DA Eptoentrral tteta; Beaarlcc

BIE, 2' 15 
'0 

t2,55 19.W'S.TÍ. 
Cape P3ortnee, S. lffi'ca.

a.6

Bt I. m 20 ,L 28.6 26.1S
0.F.S. GolcFielès.

CGS gl t+5 16 l+J.7N 127.18
Off Coast of Oregcl.

ccs 07 59 L't 52.N 169.5W
For Io, Alerrtlan fs.

o,2 CCS a. ,.6 56 l}6.8 95.8G
O.5 9.8. IrnlLan Rite'
o.l
O.] Distant.
O.L gcanafuaviart Bogfcr ?

0.2
BgL 12 Ùr 59 tts 218
S.Er lngola.

1.O

o.g

0.L

BtrL 18 35 W 
'5'G 

19.98
S.W. catp Prwince, 3' AfHca"

2.5

ocg fi r2 # g?.G t16.N
f,ebadrc lgr.

uag

4.1

lrrB

5,2

t.6

l}.8

09

09 Bîff, Pn
Sn
Sg

c]r h
8n
gg

SnR hr
Sn
L

IGR FKP
BIII PKP
CIR PI(P

KAR PKP
CIR TKP

PTTP
BIII., FI{P

S?KP

CIR P
BUL P
Yg,lP. F

a
e
t
a
I
1
e
e
L

e 0",
1C O.l+
lG
tc 2.Q
ic

t,4

o.8

0.L

1.O

O.l+

o.b
o,'ut
o.î

5.1

to

5,5

2.O

f'8
O.2
4.2
0.rZ

,l8l8lo e
4128 i
t4:l ,+5 t
rp52 I
,eLr e
t8 t+5 1
LîLg t
t+1 58 t
t+t r8 I
39lZ e
IC\8 1

' l+t 12' t
'ù'r 1
5?55 È
'14 tP e
,6 23 f.

BUt P
CIB P
KAR P
Km Pn

Sn
Sg

Bltt Fn
Sn
Sg

CIR È3
Sn
Sg
t

3tn Pn
Sn
s*
IJ

CS Pn

Sn
sf
L

ÍnR Ptt
Sn
g"
L

CIIC Fll
srt
tJ

qrr, H'ti
BUt R.?
KNR PJiP

10 tZm05 e
@5' r
1021 t
o8(07) e
w\4 e
rolL t
6(45) e
1050 e
1î58 e
12ú e

{o

t+
tr-6



osr rg69 - 8

DSr Stn Phaso h & E eS{ DA Epicentral data: Rernar:ks Mag

11 BUL Pl1 1t 28 fr e BUL 1t 27 24 26,,t$ d7'n 3',1
Sn ,O 09 e ffitrratersmncl;
Se ,O l+O i 1.O

CIR ?n 29 02 e
S::i jO ,l+ e
sE ' 30 l+6 Í O.l+

KRF. P" 29(56) e
Sg lz(17) e 0.,

11 BUI' Pn '1t tS 5B e BrE ú 17 N 26.55 28.21 J.0
Sn 39 l+5 e lfituatergnnd,.
Ss 40 19 í O.8

cIR Prl -2!(+l) e
Sn '19(t+l) e
Ss 4A 15 e O.l+

KaR p" tg(tt) e
Sn t+t (tZ) e
Ss tP(tS) e o.3

' l{ glR Ptl 2î 0B lO e BUL 21 A+ 57 J3.G 19.5D L.{
Sn 11 W e S.li. Cape Prorrince, S. Afrlca'
S* î2OO e
Sg 13 1A i O.5

DÚt Sn 11 15 e

Km h iî&\: 0"8

sg fl{r7) e O.h

11 CrR Pn 2t 05 29 e Bltt 2' O5 56 26,t8 28,08 t.2
Sn 06 t6 e YfLtwatererandl.sÈ a6u5 e
Sg 07 08 e O.8- BUt Sn ú32 e
Sg 07 05 i l.O

IGR Sn 08(0o) .
r oB(59) i o.l+

12 BIIL P W A5 fi e 1,0 Ct'g 23 55 25 24,-55 67.rW I+,6
KRR p 06 10 e O.5 Chíle - Argentlna Bol€er Region,

12 CIII P 03 U+ A6 e O.2 OCS O5 31 1t O.tN t2r+?3 t I
KFrì P lt"h(17) jJì 1.t N. Celebes.

pP tl+(46) r
BlrL P lt[ r8 iR 1,9

pP 4+ 52 iR
12 BUL P 1' t+4 25 e O,6 Ce,s E t4 16 

'9.71'1 

20'l{S 5.1
gIR p I+4 t5 e 0., Greece - .ÈlbanJ.a Borniler Regionr

12 CrR P 16 16 l42 fn l.o cc's 16 05 37 5.99 112.@ 5.3
16fr i JarraSea.

KFR. P 16(52)fi 2,3
tz(oz) t

BtIL P 16 57 e 3,O

1' KRR, P 01 î2(f5) e OJ CGS U A2 29 ,9'9{ 20.68 9.6
IP 12(A) i Greece - Atbania Bor{er Regior

BUf, P 12 38 e 1.2
. \ cIR P 12\q iR 0.6

É ,tZ5Z f



Dy Stn Phase

qpr r?6&" e

h D s CJI DI' Spicentral dalal Reos:ù!

c|cs ú 56 A 18.9S 't69,te
Ner HobrldteE Il.

uag

5.9I5 CIR PKP 01 1\29
Ére 1r+ ,t
PP 16 1,
?yKP 2I+ 22
SiC\P 28 OB

BUt ?;E 1I+ 55
pPT 14 40
tp 16 27
sIG 21 21

PKKP U 1'
$:KKP 28 05

XF8' PKP fL'+O
P?re 1l+ '*iP 16 t$
,sP 17 t7
FKKP 24 8
sKrc . 28{6)

KFR P o7 1r(25)
pp 17(oa)

BUL p i3 50
!P 15 t7

16 3A
c13 p 1tr5

16 51

e 0.9
ic
è
e
e
e 1.5
i
e
e
e
e
lc 1.L
10
e
r,.
e
e

BUL, P 1I+ t9 1t e !'1;il i te t+3 e o,2

cIR PKP 19 15 28 e 9"1
éu, ire r 5.ro. e 9. !
KP.R PKP î t(t*t*Ì 9 v.t

p!"e 16(00) r
KRR Pis' 25 6(+O) e 9.?
BltL Pic> 05 l+5 e 1'1
- p?i\P 05 55- i

cr' P}F $ +6 e o''l
pF:1P 09 55 i

O.1
O.2
0.rl

O.1
0.2
O.,

a.2
4,,
o.t
o,t
A',6
l,6
O.9
o.5

1t+ lRR

BUT

ro tr6(zo) e
r+6(go) r
$n e

tc 3,1 CGS O? m 06 7,.Ifl 5li,8B
e NovaYa Zet\ra'
LA 6.0
r.
i
lc o.9
I

O,2 Dl.stant.

o.4
Dlstant.

ces 'tB 56 19 to.6s 178'1w
Kenaaclec fs. Regiqr.

aGS 22 t+6 ú 52.6t{ 162.7W'
g. of Alaska'

c6 ?t 05 
'7 

52.L1{ t?t'5{
{ox Is, Àleutian Is'

Distant.

ccs 06 58 fi 11.6.1É9'59
tleor l{enr:aes Is. Eegict.

tr'g fl os 56 5.?E {o''E
gune Straitr
cGS 12 Ú2 fr L'ts loe.8B
SG Sunatlts4

ffi tt+ tÉ 5î ,r.# ,t'.Efi
A,tilrntlc Indttan' Rlsè'

6.1

,+.,

4.7

t+.,

S.8

1tl

1l}

9.1
rb

hBî. Hl?
BUt TKî
CIR PIiP

BUL P
caF

î+

î4

15

16KffiP
BI'T, P

16 gIF. P
CL,K P
gUT,, P
xnR ?

15

e
e
e

e
e

€
t
e
t
e
e

G

e

e
e
e
€

{t+ L6 d+
,+6 20
a6 28
46 l|5

KF8. PKP

ÉKP
NE FKP

lH(F
KPA 9
B1II, P

25 25 15
25 2'
25 2t+

23 58 10
58 2t

6t 16 15
{B 

'p16 18
78 \2

12 1' 52\t 57

21 20 55
20 39

4.8



OCT lo6o - l0

Dtt Stn Phase h n a Gtf DA Îpioe,ntral. data; Renarrks Mag

12 2r,1N 94,78 6.017 Cr,K P Ol 
'6 

ro fR I&. cGs u 25
pP 36 n i Srrrna - Inclia Border Îegícn.
Pfi I+5 10 e
sIG ,Ì6 00 e

KRR P 36 U iR 18,
rP 3116 I

CIR P 36 1+2 jî 4.O
Pr 3717 í
s 46 1t+ e

BUrJ P 36 53 i0 15,-
pP 3752 i
S I+632 e

17 CIR PIe 15 5t+ 16 e O,5 OGS 15 55 35 5O.t*S 178'îW tt.6
XRR PKP 54 25 e 0,6 Kenqadlec lgr RegLon.

18 BIIJÍ, PKP 09 06 12 e o.9 Distant.
FPKP 06 5t+ í

crR PKP 06 15 e 0,1

19 CrR Cie SS Og e O.t Dlstant.
BUt 55 11 e 0.] I

19 OIJC P 1z l9(zo) e 0.1 ccs 12 25 45 7.7N 126.c8 5.t+
. CIR P lg?Ol e O.1 ilinrlanao, Philippine Is.

BîtL P 59 25 e O.2

19 BUL PKP 12 148 13 e O.2 CC'S 12 29 27 59.VN 'lt9'3B ,*.5
CIR FKq 48 tA e 0.1 Near E, coast of Honshu, Jatrnn.

19 crR p 19 tg w tR 2.0 ccs 19 fi 36 l*6,?s ,t.68 5,O
BUL € t9 09 ÍR 0.9 Fince E{hard Is. Regior.

20 cIR Ple Ol ,r oB e O.l CGS 01 12 2t 5.65 153.18 4'6
pfîCP Y 22 e Ner Ireland Fegion,

BUI, FKP l{ î1 e O.l
pHe Y25 e

20 BIIfr pKp 15 
'g 

ta lc 0.6 ccs 15 20 37 17.rN g5,zÍ|. 5.\
CIR PKP t9 35 e O.2 Oaxaca, lfexLco.

21 cIff PIe 21 12 57 e O,2 cCS 2A 5t 47 5t.5N 179.8t 5.9
IFI(P 13 6 i ' Anclreanof Isn .LÌeutian Is,

IGR PliP 15 ù5 e 0,6
FPIA 13 12 i
Sf,P 16 5a e

CI'- P,.,? 13 09 e 0.6
plle 13 15 i
Srp 1650 e

BIft P:? 13 11 e 'l.gpETCP 13 19 i
u EUIJ pKp a3 ta a5 e 0.6 cGs at rc 50 52.$I t6g.4.w 4.5

lmP 30 17 I Fo* Is. , .Lleutl.an Is.
cIR PKP ,o 06 e O.,

pl4[P 50 18 t .
22 DUL PKP 07 5A Y :iR O,9 Ce'S 07 12 O8 4.&g 152'.58 5.5

Ner Srittaln RegÍon,

22 BUI p 1A 35 6 iR 1.5 C|CS 10 21 52 18.îS ?î,5!tr 5.4
!F 35 1l+ Ín Off ooaEt of N' Chile.

I@'t P 55 16 o o,3
É 5525 n

F t527 t
gI,K P 35W e O,?



qy Stn Phase

odl.t?6q - {{
h ú t Ciú DA. Epicentra-l ilata; Renar:ks

5.112}AI+1 e
tO 5t+ e
tloT e
to 55 iR
,10h i
,o 56 fn
]/.ag I

22 CLI(
xnR

BI'T,

CIR

PKP
PKP

FHE
PÍP
FHG
FKP

Fc

2t 1'l 2Q eìR 2'Z
11 2Q elR '1.5
11 2l+ elR O.l+
11 ?l+ eiR 1.,

2, 31 05 e o,2
t1 15 e O,?
31 22 e A.2

or1150 e
î15r e
/11 55 e
1201 e

o.2 ccg 12 11 2t *'zlt 169.51r
0.5 Fox Is.r .Lletrtlan Is.

2.5

1.1

o.5 rxls Ît2 52 22 1O.91'I 62.6W
Near Coast of Venesuela.

o,J

o.5

o.8

î.O

1.O

cc8 22 51 
" 

5l'",8N 121rX
Off cmst of Callfornie.

Distant.

ocs u 39 22 56.19-27.5W
$. Sanclwtrich Is. Regict.

ccs @. 62 
'5 

1L.F î66.&
New llebrittes Is'

wt 15 57 W to.6 l}î.2S
Offsbore N. ldoca,rnbiquer

6,2

2.1

cffi oo 45 15 ,2.5N 168'6Ir
Fox Is., Aletrtfan Is.

ccs 8 29 12 
".tN 

119',N
S. Califotnia.
ffiS {O '12 L2 11iS{ l*-98
1{. Gulf of, Àdùen.

22 BUL P 110556 e

PP a5r9 t
KRn, P 05 lO e

pP 0600 t
c1a P ú49 e

22 BUI, PKP
I$R PKP
CIR PKP
CI,K PKP

22 CLD. P
iGR P
BUI, P

5.r+

5.9

5rJ

4.8

r+.2

5.2

25 cIJt nr 1, 59 57 è

Sn 04 o?. i
sg ol4q i

KRR Pn m h6 tc
'Sn Ot@ 1

cIR Pn w52 e

Sn At26 e
Sa Ol+ 22 e

sg oL 5! 1-
BIJI, Pn ' 0{ 18 iC

Sn 0l+ 04 I

25 BUt P Ol l+8 l+2 e

!tr I+9 15 i
CIR F à8 49 JR

PP I+9 21 i
KRB. F 49 07 iR

!F t+9 39 e

cIfi P t+9 t3 e o.,
0.2
o.5
o.'
O.l+

2t cT,t( FIP
CI3 PKP
BUIJ PKP
KIìR PKP

2I+ CI3 IKF OO lr5 O0 e
Blt[' FKP L5 05 lc

ÉKP W25 €

KnR i[G t+5 lq ic
lFt(P t+7 56 I

2I+ IíRR PiS U (ú I+9 e O-'2

BIIL, Pì\3 05 49 e 1r.3
pW\3 05 57 i

glq, F;e 05 t+g e 0.6
Ére 6fr L

24 IAîR lKP OS l+9 O0 e O'f
BITIJ PKP 49 05 e 1'O

?t+ CIR F t0 '19 lP e O,Z

BtlL, P 19 l+1 e O'.2

o.'l

o.5
0.6 ccs & 27 A9 25..8 t?8.À3 l+'8

1.0 S. of FiJl Is.

112

5.1

lr.8



Mag

osÎ 1969 -12

h ú s G$ D.A, Spicentral data; Remar*s

1'l l+5 5t zlr.gN 72,.t&
InctiÉ.

Dy Stn !'hase

24- gtJI.

25

1t+ 57 ,O e
38 t+1 e
39 tZ Í tt,5
3731 e
:8(tr-5) e
39 17 t 1.O
5817 e
l+o0t e
40 58 i O.8

65A07 è 0.2
30-16 I
5028 e 'O.1
torS I
Sorl e '0.2
lo41 i

1'î909 e
1922 e

gttlr 1\ 35 57 e6.5S 2?.t8
lfitrqtersrandt.

CCS 20 26 I+5 \r.N î19.1w
S. Califotnl.a.
ccs ú 17 A7 o.9N 125.78
Mollucca Passagg.

BtfL 08 59 17 î9.1+.S ,4.W
Central }ieambique.

Ce'g fA O, 48 t+L.trII 1L7.&
Kurlle Is.
BnL 1' uî î1 26.15 27tfr
$itlrnatersrand.

Dlstsnt.

BfÉ 14 \r+ t, t1.5S 5L,58
Iake llalawl.

5.52t+ CIft P 11 55 21 e O'' CGS

É 5531 e -N'
nn p 55rZ e O.2

FF' 5602 e
cn P 56 0lr tc 0.5

É ' 5614 e
BtL p 56 12 tC i.O

pF 5622 i

20 t+6 35 e 0.2
l+6 55 e O.2

Pta
Sn
Sg
Pn
Sn
Sg-
Pn
Sn
Sg

PKP
PKP

CIR

IGrì

2'+ BUL
KRR

t..o

L,O

2.O

0.9

gF t-O 1) .e
o05L I
0110 i
Oo 16 e
ol05 i
OO t/+ e
u39 i
9206 í
Ol lr8 e
o?19 i

12 22 t$ e CI,z
22 l& e O.,

1teÈ;5 e
0351 e
olr0, e
ú+ 27 i O'8
0a ,+9 e
Otr. 02 e
oL tl I a.6
O1SO €a(ù e
06 16 i a,5

25 clK Pn 14 4, 51 €
Sn I+6 22 1, sg ,+6w t 2-o

ÍAn Sn ,+7(r5) e
8e tt8 09 e l.o

BÌIIJ Srr tÉ(tr5) ogg t+9 ,o G o,5
úSl g' t+9 6 c

Sg 
'+9 

37 e O.b

t.5

,{'.9

5.1

t.o

gI.T( P
p"

fRR 'P

É
BI'T P

pP

CIf( Po
-Sn

Sg'
CIR P{'

$g
h"3 Pr

Sn
Sg

BTIÍ., SN
Sg

XNR TfrP
BTÍL PKP

BUt Pn
Sn
su
8g

CIR Pfi
Sn
9g

XnR, Pn
Sn
fr

BI'Î,
c$

25

25

5,3

t12

25

25

a12
o.2

5.2



Dy Stn Phase

oer $69 - It
h E 6 e-ìl Dl' Fpicen*:al ttrate? RenlÚks

OL ol 48 e o.2,
A5 5t e o,2
Ora Of e A,2

g+t+n e O.2
tU 55 e o,2

CIR
BUII
IGR

BUIJ
I\rtt

cn

BUL

26 e Q.2

e
e o.2
I
e
e
e
e---- 0Ò6
e o.2
L

PKP.
?KP
rr

ccs o, t+4 w 27.G 176.5!f
Kemafloc Is.

ccs 04 $ 5a 21.75 169.W
foi'altJr Is. Regtorr.

ccs 06 l8 05 t6.2s 17r.W
Tcrga Is.

0,6 cres 15 t6 52 l{4.9l{ 17.18
0.7 Yugoslavlar
o.6
0.5
o,2 ce's $ 15 5l b5.6N 1q8-2iE

Krrlle Is. Regisr'
o,.2

BUt 2l 06 {l+ 26.F 21.fr
r.Yttrraterst€riil.

1.O

o.B

o.6
8.L CCS 21 59 21 55.À.S zr,fr

S- of Afrlca.'
6.1
L,o
511

A,2 Dlstant.
0.2 g. of, AfYlca.
Q.2
Q.2

Or5 Distant.
O.5 S. of Afrlca.
o.3
o.2

BIIIJ 2t 20 tl+ 17.9S 5b'tB
h.O Central tiocanbique.
o.3
o,5
o.5

DÍstantt
S. of Affiaa
ces A6 5I+ 16 5t,25 zr.rE
S.of Afrfea,

Mag

5.,

4.8

5,8

5.0-..--.-.--

3'.5

26 KFR

B1'T,

26 But

OTR

NRF.

26 cn

26 CtK

()6 17 uz
57 13
5e(50)
57ú
57 t6
57 5a
0c oî
w52
57 17
97 tt
57 2t+

15 l}7 rl
w1,
r;î 3t
I+7 l+1

21 45 51
I+l 2<)

. 45 tr6
tó 25
t+6 t&
,$ 25

CTK
Kra

PJG
PJF

Pre
PP

PKP

F?rc
FP
Piis
PKP

PKP

PKP

lEryCP
PKP
gap
h
Sn
Sg
PÙ
Sn
8g
Pn
Sn
t
F

l*
F
P
r
SF

P
P
P
F

P
F
P
P

Pg
Sg
Sg
Sg
Sg

P
P

P
P

5'526 Cff{ P
KRR P
BI]I, P
0II1P

e
e
e
e

f9 tl+ l+6 e
tt+ 59 e
tI+ 49 e
t5Q I

ic
e
ic
ic
ic
e

BÎTT,

Ktrì
cf,K

22ùl0t e
OîOB e
ot(r5) e
01(55) e

2t2o05 e
2010 e
2OlÉ e
2056 €

253125 e
n5a i
2t@ e
2121 e
2359 e

06 55 t2 e O.2
55 38 e O.2

O? 0O lsg e O.2
ú52 e Q,2

21 07t& e
0B 5r+ é
0925 L
o?tÉ e
ú(oo) e
ogrl 1
$12 e
{Oì6 e
11 16 f.

26 CIF
ETIL
IGR
CTfi

26 CrF.
BTIT.,

KBR
cu(

5"9

2r5

CIR
îcR
Bgt

27 CF
BUt

27 CITì
BI'TJ

,+.1+



t ta'

-q

ggP ljtge - îb
h ú s C*l D3, Flpleeotral dlata' Renardrs

08 21 20 eLG
21 20 el0
21 W el0
21 l+9 el$

fm Pe
(g"r)

BIJL Pg
Sn
Sg

CB Sn

?e
lmP
cu( P
BIÍI P
CIR P
3fiR P
gTK P
BUt P
CIR P

27

o.6

o.7
o.t

09 Olr.05 e
oLo5 e
.O+.25 e
Ol+ ,rl a

075tti+ e
t418 i
tt+ 29 t
5355 e
tI+ ,6 t'
,t+ 50 í
3l+. 15 e
*32 i
t508 I
15lÉ- i.
t,+ 21 e
1525 I
1559 I

102610 e
2720 e
275A i
261' 6
2726 e
2796 i
2940 e

Df Stn Phase

28 CUi
Sn
sr.,

Sg
Pg
Sn
Sg
Fn
Sn
,,
Pg
Sn
Sg

a751ù5 i
5118 1
,1 5t+ e
32 2l+ e
ytg i
:l(r"t+) e

. 1321 i

ro 28 ]o
2g a1
29 ,É
29 11
28 

'+729 17
29 31
29 o5
l9 ol$

5O tt.o

29 tz
29W
5a$

28 CI,I( Pn
Sn
8g

CfR Pn
Sn
9g

xm? Ptn
Pg
Sn
Sg

BîtL, Pn
Sa
T

28 BîtL Ptl
Sn
Sg

Cn hl
Sn
Sg

KnRL

BIr, a1 5O * f 6.-l:s 28'm
7.O l(a:r*iba.

O.8

o.8
i.8 CCS Og 10 58 t+4.t{ 17.ffi
t.l Yugoslavia.
1.6
1.5

Q.2 ffS ú 53 4' ty'+.t{ 17,'8
CI.z lugoslavia'
o.J \

o.J
8nL 07 12 58 18,?S JL.58

' Cenlral Moaaùl4r.
11.

12.O

9.o

8.O

BItt 10 2t+ 5, 26.fi 27.t&
rzff.ficatersrancl.

BUL 10 27 41 ,18,89 t\,58
CentraL M.ocanbique,

4.O

trO

5ta

ls.o

BIIIJ '13 I+5 19 26,,1+g 27,.1+e

Witwatersrantl.
l.O

1.0

o.g

5,'

4.8

3.-7

t.1

Srlt'

uag

2r5

,.1+

e
a
i
t-
e
l-
I
e
e
i
e
i
i
e28 BIÉ Pn 1t' t+4 ,2

Sn 460Q
Sg t+6 32

CIR Ptr Ie 56
Sn 46 oB
8g ,16 ItO

XnR Ptr I+5 39
Sn I+7 2A
Sg ll8 r8

e.

t
e
e
1
e
()

i



A

ocr lglP - 1R

Dy Stn Phase h la ú Gl'l DA Epicentral tlata; Reocrlcg [ag

28 Cî,K p 18 
'5 

O e O,g OcS îB 
'+5 

ît t6.5N ?O,g8 5,0
sP 56 28 e Hladu Ktrsh Regfor.

KnR P '55 3t+ lC 1.1
É 5628 1

CIR P 55 I+9 e O,t
8îrL P 55 * iC l.{. PcF 56 17 I

pP 56 ,+7 i
sF 57t5 é

28 Cl'K P 21 I+O 17 e 0,6 DistÉnt.
slR p Adzo)e e,2
BIJL P W)+2 e O.5
KU. P IrO IrB e O.2

29 CLI:. Pn 08 15 28 e BttL 08 f4 ,É 18.69 5&-E ,.09n t6 00 i Centra"l Mocanblque.sg r6rc i à-ocIî ltr 15 5B e
Pg 1547 i
sn 1615 i
sr 1619 i
sg 16 to t 2.o

KnR Pa 16(00) .
Sn 16 I+9 e
Se 17 1t+ i 2'5

SttI, Pn t6(tO) e
Sn 17A9 e
s* 1720 t
$g 17 37 I 2.O

29 BUt p 16 
'7 

At e 0,6 CG$ 16 2t+ 17 59.6 75.5fi l}.7
CII? P 57 tZ e O.L "Iúear coast of Central Chlle,
KnR P ,7 16 e O,2

4 cIR P î6 5r(eo) e O,2 ccs 16'&o Oî 1,5tù fZA?m 5.O
KeA P ,t t5 G A.2 ilolucca passa,ge.
BITIJ- p' 55 tg e O.Z

29 'KFfl IKP :n Zl Z6 e t;O CC,S 22 Ot ,t+ tZ.tN tî6,ts 5,7
Bltf, gKP' 2, 29 iC 2.2 S. Novadla.
eLK PIG 21 32 íC t.,t (Ntrtear fest.)
c1n 3p 21 38 íC 't,1

JO Blll 'P 12 fi A9 e O., DlstarÈt,
CIR P 19 15 e O.2
Km P Etí e O,Z
Cî,K P 20 OO e A.2

,o Kc F 12 30 16 e O.t ffi t2 17 22 52,.I'r g,.gB t+"9Cfi P 30 27 e. O.2 Cent$al Russia,
SIJL P 3a 31 e 0.5

ta BIr, Fh 1i 5S qS e BUL 1, 57 07 26.ft 26.78 t ]+Sn 00 Q5 É O.F.E. Goilcfl.etds.
Sg 0O rg f î.O

cII. Èr 58 55 e
Sn O0î5 e
$g 0O 50 i 0.6

KRR hn 59 yb e
Sn {X 3}"e
Sg gZ 2l e 0.6'

to- KnR pg 25 r+5 52 ic But 23 45 11 16,6S 28.48 2.5
Sg 45 n 1 7.O Kariba.

SIIL Pg 46 1, ic
Sg 4Éfi € O.7

cIR Pg 46(52| e
sn W?6 e
sg 47 51 t o.5



, 99lJlilglÉ
h D s - Gù{ DA Epieentral cbta; Benrdrs

\

(na22O e
@AO e

I OrOl+ e
oSoL e

5r gL,K

KFR
CIR
BIII,

,1 raR
BUIJ
crf

51 CIJ( 11 r211 e
,226 t' 55O1 s
5553 €
5220 e

5211 í
5610 t
5226 e

5615 e
5229 e
52 t+g t'
5'+ 16 t
95cF I
562A í

65R

BT'T,

o.2 C6 ú fi 26 ,,.2N U7,%
O.2 I[. Irú.
Q.6
o.5
O.r+ CC$ n ,9 29 ,t'lN 119'llg
O.5 S. CaXlfornia.
o"2 .

o.5 cGg tt 31 6 5t.t{ 179.ctr
Anclneanof Isr I .0lletrtlan fc'

0.8

.f.O

2,O

BItt 't2 51 t8 t7.6 ,r,fi
Central Mocaobiquo.

BUIr 22 Ú 5'l 28.1S 26.18
O.F.g. Gdldlfieltl$'

2.5

lrO

usg

5.O

L.9

-J"'--ti

rc5916 e

59tg e
9921 e

22U54
15 15
1l+ V
11 5'
13 20
th 09
12 t6
'tri t9
15W
15É

6.o

,.0
CIK

clR

o.5

1.O

0.5

12 52 03 lc
5221 t
5257 e' 5353 e
5\,21 i
gt+(oo) e
5t+ 2, t
%t7 e
55 1'+ I

e
e
1
e
e
i
e
I
I
I

o.4

o.J

nl 22 57.58- è
sP O1(0o) e

SE V2ú I
Ptt 58W e

sÉ P-26 i
Prl 58 t5 e

Sc Or29 I
; o55o I
Pn 58 Irt e
L ob26 I

' l@l

BTII,

'1 
BUT,

-cIIt

KM

lr.l

t1 ÍRn

úfK

BUI,

CIR

2'o 
t'9sut 22 fu 26 23 218

Kivtr Fwir:ce, Ccngo'
0.t|

O.,

ry Stn Fhase

tt

P
F
P

?IG
PKF
PTP

IKP
!É!P
PF
SP
?KP
PF
sîP
?KP
SP
?KP
pItP

SKF

Pe
Sg
rn
Sn
Se
Sn
Sg
Sn
Sg

Pn
Sn
Sg
Prt
'SrI

9g
h
Sa
g$
9g



3s}i.s$Ijr . 
q,rEspl€grcAr * rytlEffi

sEISI/iomcTCl+ BUIJ4TJ-{

îhe foJ-loring stations contribute f,ecorìilÉ for analysis anct.
publication in this Bul-Letin:

KABîIE (nin): 1r+o 26.8, s; 2Bo ag.lr Ei AIt. 1Za6 n.
Litho" for.rnd.ationl hlonite anC shales of the l{idd].e Katanga Systen.
Autlrorityz T,rrbin l,ie'becrological il.rrvig6.
rrstrrrnent: 'i'trree-com:on::nt ÌriLlnore one-s:ecortd aef-snogratrih.

líonir,a-L rnaEnifi_cation z0rO0O.

ctirlÍi,',îA (crre) : 15o lro.B, si J.t*o 5g. 6, î; "a1t, 781 m.

Litho" fc'-.mtl.ation: Chaxnockític gnranulites of the Fa-senent Conplex.
.Author':ty: ti{alaw.i Meteorological- Senrice.
Insi;Trrrrcnt: Three-contrnnent WilLmore one-seconil seisnograptr.

Noninal naggrification ZOr0OO,

Ki:lol (-rtut): 16o 5r.i' S1 zga 37,îr E; Alt. lJgO s,
r-,itho" forrnd:r-tion: Granitio 5greisses of the zarnbesi type,
Authority: Rhodesia Meteorological Selrrlce.
rnstrurcnt: vertùcal wil.r.nore one-seoond ser.snograph.

NomínerL rnagnification ZOTOOO.

BULAl'fAro (sul,) z 2oo oB.6r s; z8o 56,8r E; Art. 1].lr+1 n,
Litho founc.ation: I{ornbr-erril schists of the BriJ-awa3mn systen.
Authorityi Rhoclesia tdeteorological Serrrice.
rnst:r,:ments: îhree-ccnponent 'ÀriIlnore one-seeond. seisnograph.

i,loninaL na:fuifiea.tion AOTOOO.

îr"r'FS Sts-tion!, Sp nagaúfieatíoi 1OOTOOO
LP nagrification 1r5C0

cTIlR.îI'zI (cm): 21o oc.Br S; J1o 3\,.3t gi }J,c. LJo n,
Litho f'rdfls!ìsn: Gneísses or charrroclcites of ti,e tinpopo bert.
.f,ui!:ir:'-, i;r3 Rhodesia Meteor.ological Se:lrice.
rns'brunc;rt: vertíca] wir.r-nore one-second. seisnogra.p*r.

Noninal nagnificetj_on 2O,O0O.

lìna\rsis i;cnt:-.: Goetz Obsenratory, iúeteoroLogical Senrice,F. o. Icr 562, Biiì_r.rrn;ro, Èhodesia. 
- '
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îo qualify for publisf,tlon rln earthqua*e raust ta of Eagritude 2

or more. Also. in túe ciirs of 10061 earttrqr.ralros (neerer tiran about

,Oo) at least óne statíon nust recorù a c1ea,f P Pboee._ In the case
of d.istant earthquakes, at lea*t tr'ro st*tions Eu$t n'ecorqù elear P or
Pî phases.

DISTIùICES

Distanccs of local earthquakes rre Aetointned'
tine curves developed a't l*rts Centre. For clistant
standard. Jeft'reys-Bullen tables are uscd. , ..ì

'rfhere gÍ.ven, dÍsta;ìces ;rTe ín dt:6{'r:es (1' :!

îrituES

Tines are gíven Ín hours, ninutes and' seconds

tr3r melrns of trnveJ.-
earthquakes, {:tre

{ 11 .11 K,o).

of Gtr{1 (in).

avrd d.irectlon of thc first ground notion

the approxinate
5CE).

GI'gS.JIIY

c,M

e

L

ei

R

c

D}'

BlN

ccs

Distant

MM

?

()

Charactcr of, $raoet
of P or ?r.
llBersio; the phase emerges 6paitually fircm the backgrorrmd.

Inpetus;the$raseLsinprd-slveervcl''clearlydlefinecL'
Tire phase shovrs an eaergent begiruring, folLoued' by 'r sharT

increas'r:) in anpliturle t '

The first notion is d'otrrwarcls, or to'ra'rds the epleentre;
the rnotion i-s rarefa-ctionaL. /i loqrer ease r indicirtes a

wealcly rarefactional fj-rst notion.

îhe fírst motùon ls upmrdsr or awa;r frcnn the epl"centre;

the urotÍon fs cótope"i:.or*f. A lov"er case c indice'tes a

ra;akly conlressional first urotion'

îhc doublc-c'rrpl.itude (peak-to-p"nk) "f . !F necorrù ln
n:.t-r-inetre$, 

-'fhtE 
doubià-anpLitude ís Îrrítten on thc sane

line as the plrase to v&ich it referrs; rrsualty.. P or Pl

in d-istant eortúc1lrt:.,ts, and thÚ S-L conplex (thc rrnaxi-nrn

;"il;te.,;;1--itt il""r É*"tttqtt:"u' ln ione clr'seg a dorrble-

.*r''ilt"at is givc,n Íor nore than one fjturse'

Tlrc e;:icentral sj1d Eflgnihrd€ dlata a:re d.eterl-rined by Goetz

CbsarvctotY, Bu3-ataYo.

Tlrr;c?icentrala:rd'nagnitude<lataaredeterrninoclbythe
u- g. Co;:st anil Geod'eli" St'rttuy' (UStx}s) '
îhe -epicentre Íft nore than sftlout j0o fron
centre of t?re focaf station netrrork (tlS

Intensity on thc llodified l"lercalli scale'

lndicates an trnoerbsin stateuent'

lhe estinated wrcertaintSr in t,lt9 qy"tlig i.r.I brnctcete 1s

between I+ *a'-ió--*tiin 9f -the l-ast díg3t quotefl'

E.g"e a :-ntitud-" ;it.;^"i (r6.4s)' is thoqg"ht to be

i-8ài't"i" by bet".recn 'O.lr ancl 1'o degrec'

Haeni-tud.e. Locally-detersri-rred nagpitúdes are baseò on the

aoutte-a-nplitude o? the S-r' *-q;i+;1iter Ftcrrter (tgl5)'
Ilowever, the station constants onó aiitartce-arnplit'uàe

rcl-ationshi-p fr".'"-tuttt "iigntfy 
adJusteè !?- t*" the loea-l

mu.r.nittrùes agl€e as closely r: possible rith r'ra€Frihlùes

;.rf;.ilffi"b;'rsód; 
-Til 

r"gc*r àagnítudes csrl th*refore be

taken as being. "Ji"u'itt or \ óf c;utentcerg ald'

F.ichter ( I156).

t'{ag



I

r!.5i,,:#FFf ::.::

. DA ' Eptcentra.l dlata; Rqarlcc

0,2 Etstant
0.J
o.2

BUIr Ot ,l+ 2t 5.tlg 29.I+E
Lake îangaqyilca

l*"8

2,3

1.2

o.8

0., úEs 08 14 55 5g"gs t4g.tE
Q,1 t. of, UacquarÍe Is,
ó.2
4.2 ccs 10 32 2? ,O.5S 1Tl.&
O.2 Kenadbc Is. Regioa

o.f scs 12 og 25 30.6S 1T1.5fl
O.2 Keraadeo Is. Regiqr
o.2
o,2 ces 2, 16 ta 5o.g[ 49.88O.J W. Ira$
o,5
o.J ccs 02 06 {8 ,l.tFs 7n.w0.5 Ke:ladleo fs. RegLon
o.4
o'-3

2lr'O C6 05 47 O, 27.75 6.5w
Catsu:rua frrorlrcer.Argentina

5.1

1.8

t.6

ULStant

ffitSlfOIOeICAI, 3UI,IjEIIN: SUP 1969 -,1

huaffiDy S{rt Fhase

P
P
P

hr
Sn
Sg
Pn
Sn
Sg
IJ
Hl
Sn
I,
Pn
Sn
sde

0507tB c
oEOL c
0821 c

033653 a
J806 i
t859 I
37(I+ e
]9 0'f IlÉrr t
w22 r
57t6 elSrB e,&@ i
5801 e
wrg e
LC26 r

OI CIR
IGR'

PHA
01 BIIA

IGR

BI'I,

CIR

OI CIR P'
BUL PI
KRR PI

B[{A P
lìlrI, P
CIR P

C]R PT
BI'L PI
IGR P'
BITA ÎI

cÉ2751
27 U+
28 to

10 51 16
51 2t

W12o.9 6
1211 e
1259 e

CIR P
BIII, P
T[1A,. P

BUL PI
8NR PI

,.1c
è
e

e
e

r2 a8(zr) e
2822 a
2826 e

23251o e
2517 e
25 t8 ic

e25+o e
25'15 ez,N tc
2525 c

o.4
O.2
4.2

02 BTTT, P
CIR P
BHA F

11 I+9 tt G

4939 €
t+9 ,+t o
5OO3 G

A2 BHA P
IRIt P
IGR, PqBP

5,2

4.7

l+.9

5.5

ti..9

a2 BuI, P ot 59 28. 1R
frP Ol+ @'tO isffi og J+1 tca P a35939 ArrP OL O0 22 ts ioo6 e

xm. P 03 59 +-t lBpP o4mzL I
Srf.{ P 03 59 1+2 tRpP oh0325 ts .io 11 e

qlî ? 12 57 57 e O.fqr, P 5g 2t € o.f
KnR ? ,r ry s7 e.- o.2giR p t9W e o.2
BUL P 59 51 c ú:2

P6P AO lO c

F[IL, P 16 I8 5, e o,à
ry4 P &'9 of c o.2
CIR P Lg jI e O.f

o.1 c6 1î 4r &6 7;lg 1j.flr0.6 .Asoerrsisr Is. Regisr
a.5
o.8

Dlstrnt

ccs, î5 50 of Jo.ar 57.78
fran

cics t6 3;5 \+ t?.gs 72.1V
Ne€t Co€t of Pecrr

5.5

5.o



20 I+9 05 e
,+9 10 c
I+9 28 Q

l+9 58 e

BTIIJ F
CIR P
xm, P
SfA P

IGR, Pg
Sg

8HA Pg
Sg

BUL Pg

SYr

Sg
CTR SN

Sg

O' BTIÎJ Pg
Sn
Se
11

SFIA'Pg
Sn
IJ

SnR, Sn
Sg

CIR Sn
!,

or 27 50
28 A2
?-9 U+
21 q4

28 al
27 '4.28 07
29 52
27 56
to 0o

06 lrl+ 1L
\4 28
'!4 15' w29

l,44 16
U+ 29

O+ BHA Ft' p3r
FP

$m, ?l
FPI

CIR P'
pPf
PF

BUI, PI
gP

qf Stn Phase haaGl[
SEP 1969 - 2

DA. Epfcerìtral úata; Reaaraks

o.5 oGs za ?9 Uo fi.6* 26.rfi
O., S. SancÈÍÉcùr Is, Reglct .

0.4
o.2

Hn n, $ 5r {5.?s 29.&,
6.6 ZanbeeL Val].eg

219

î.1

o.7
BUIJ Vt 29 50 17.69 2r+.68

' Chcbe SmnBr Caprilrl StríP

l.g

1.O

1.2

o.7
o.5 CGS U+ 16 25 ',1.5N 98.O8

N, Sunatra

o.2 CGS g2 57 19 
'6.1s 

7o.w
Ilinùtr Kuslr Reglur

0.5 CGs a, ú 52 46.6N 151.58
KurÈLe Is.

n o.lr 
,

o.6

o.g

o.À. ccs 06 25 28 15'.g{ 88.1dÍ
El Salvadcr

o.5

a.7

O.5 CGS î7 {8 
'+9 

J5.5N 59'tn
O.2 JeiLan - S!Éia Regr@

0,6 ccg 21 12 59 4J.sf lt}?.ls
O.t ltgil-e Ie.
o.t
o.5

22 17 11
17 24
,7 21
l7 t+1

f8 ilr
18 lr2
19 03
19 09
19 11
19 I+1

02 51 11
3l tS*
32 A6
,2 11

,1 16
. 3155

32%
31 52
52 17
t2 52
3' 59

1
t
L
I
e
e
1
1
e
e

e
e
€
I
e
e
6
e
t
e
e

lÍag

5.4

2.7

5.o

lr.8

IFg

5.1+

I$.6

L.?

o.,

o.7

o,J

0' cIn P o5o7to e
pP a7t7 I

ÍnR P 0736 e

b" A7 t+t I
F{A P 07 t+2 lC

É o7t+9 í
BUt P 07 ,+5 €

FP 0151 e

Otl BIIA P Ot 01 35
pP 0B 27

r(m P o7 51
pP oB ll

crR P 07 57
BI'L ? 08 02

O+ BUL P
CIR P

& B[iA Pr
rcR Pi
CIR ?I. BUIJPI

Ol+ SIA

gttIJ

SFR

Pr
pPt
Pl
TFI
Pl
3Pt

o.,

o.2
O.l+

a
e
e
e
€
e

JR
e
e
e
t
i3
i
e
e
e

e
I
e
L
e
L

e
e

e
e
e
tc

17 28 2t
28 2g

21 3. z7
31 28

"31,'t tt

5.6



snB rg6g - r
Dy gùr Ptrase h É a Gl[ DA Elicenfral data; RenarlCc Mag

0t+ IGR Pg 22 15 Zj 1C EtII, 22 1, @ 16.BS 28,8 2.3
. 1,J36 e Kaer"lbaSg 1rW I 5.5
BHA Pe 13 l+5 e,' Sn il+Ag e

Sg 1l+ 15 t 1.5
BUI Pg îl+ 06 é

Sg 1E l+6 e O.5
cIB Sg 15 4r t O.+

ú CIR P $ 55 t8 e O,2 CqS '11 h2 lt+ 22.7N 'i21.78 5.6gnA P 55fr e A.2 fatnarsìegÈùon
But p 55 57 e O.t

6 Br{A pn 15 46 57 e BUr 15 '* ró 6.tS tt.rn 4.oSn lr,8 11. e Sag€ra Snanp, TanzantaSg l+9 0o- i 2.6
KRR Pn t+6 SA e

sn 4854 et ma I 1.5
BIIL Pn t;l t$ eL 5113 r 0.6qIR Pn \7 58 e

L 5220 t 0.6
r;'l I eù5 kA Fii tb Sl * e ilr, rg 5t+ \a ?s ]icts t+.1Sn 59 W i take Kirnr-Anea, RwandeL 19Of 05 t 2.1 .
KRR pn 18 58 10 e

Sg 190216 e
I, @. ?J+ I O.7

BtU, pn 18 58 5t €
SgFS i9 Ot+ Oj e
L Ot* 1l e Oij. CIB L e+27 e O.L

05 BnL p' 21 E t& e g.? ccs" 21 @ 55 50.68 i7t.rw 4.6KnR Pr f9 -I+7. e . A.2 feàaOec fs. neglo - ' - "
BHA Pf lggz) e o,?

06 cB le ctl z6 otr I pF, o, 25 ,$ ?î.og 
'z.t+E 

2r7'Sg Z6 tG I 7. nfrodesta - Uo.arti+re È;d*BIIL Pg ZG 5I+ esn 27ú tSg 27 4!i,,,e 1.4
IGR, Sn ZT 55 eSg 2g 1g f i.6

06 xBR Pr n @ zB tc 9.f g$s 1r tú 51 Lg.rq 1Sr.rE 1,..gBHA Pt 0O 31 dC O.tl furile fs.cIR pr @ 35 e O,i
BttL Pt OO 57 e A.ZPP O2U e

06 Etn pn 15 27 11 € 4ry E $ ,5 26.55 27.8 ,.19e 22 55 e o,7 wrtraiéróanaCs' Rr 21 il+ eSg ZlC|' e 0.6tGR ph Zl 5t eSg 24 31 e o.,
06 ErA p 14 41 11 rA !? css 14 30 5g ,6.gDr lr.gfr 5.7ffnR P ,+t 27 e z:, rq. .ntianiio oceaaBUL P t+1 39 iR t|.L -- -;

cIR P t+I g+ lR 1.4



qy Strr Phase .his

{5 6,5q8
0B 52'1011
0B 5l+
ls 39
oB 5g
to I+6

ffi1969-4
eS . DA Spioenttul dlata; Ranar{cs

e O.J ecS il+ \9 56 8.88i {57.€E
e O.8 Solao Ie.
e
e O.l+
e
e O.g

SltL t5 59 21 {8.t{'5 2}.6E
ChSe Slmanp, Capl.lrt Str{3r

C6 . g+ W 56 5?.às 55.18
UraL $cnnrùi.ùns Regl'o

ccg 12 45 y 5.rs 155'AS
l{cr lreLandt Rcgict

rw ú$$ ,'.Wtr?.oE
Ifcrshur Xafnn

rag

5.806 crR. !,t
BUL PI

gP
xl& Pr

gP
lH.à Pr

PP

06 BrlL Pr
I{NR P3
3[iA Pr

A7 CIF PI
IGR PI
3UI' Pl
BIIA PT

06 cIR P' 17 26(54) e
BîrL ?r 27 ú e
KnR, Pf 

"7 
AZ e

B[rA Pt 27 ú e

07 BIIIJ F
TGR P
8[I.4, P

BTIA

o? Btlt

xm

06 EHA P ?f-t938
xAA 3 t9 1+

FP 'tf. lZ
Bsr P w19
CIR P l+A 21

É l+C ,l#+

22 28 35
26 C8
2$ 'il+

07 ?3 26
2B 38
28 i*

Ot 2t+ 90
2/c..56
2t+ 56
25ú

659ot o
59 't+ 6
59JA e
59W e

' 5914 é
5951 e
5?.5 €
9956 o

16'u; rP €
Ol ll5 e O.5
0101 e
ot42 e
AZ $ e O.l+

. 9227 e
Oj 15 e O.J

'0230 e O.,

5'l€ O,t
ic o.7
t
tc 0.7
ic tlf
I
e O.L
e O.,
e O.t
e 0.2
lE o.5'e O.f
e 0.2
€ O.2
rR orl*
a O.2

e O.{
e O",
g O.,
e O.2

e O.8
o 2.t
I
c 1.2
e
e -l,O
6 O.2
c 9.2

o,2 c6 17 O& O' 8.99 l5?.9S
0.6 Sol'qqr Is'
0"5
Q.2

c6 20 5O rú 56.&{ 28.1S
Dodecanese Is.

ce,s 22 g9 31 î8,F 169',8 b.9
Nelw HebrÍdes Is.

cc,s u 15 47 28.7S 69.7W L.6
Chile - Srgeutfroa BorderRegùcn

cctr a5 ú e. 8.9S {57,-nB 5,6
Sdlaon Is,

o.2 CcS 08 
'+O 

tlF 6.6s f55.8É 
'.'SoLonor Îs.

o.6

o.2

o.,

9,8

2r7

&.9

j.z

07 crR

BI'I,

Km.

?,
?Dfla
Pl
Ét
Pr
pFt
pt
TP,

tg
Sg
Pg
Sn
$g
Sn
Sg
Eg

P
P
P
F
Pf
Pt
FPT
pr
Étpl

Pr
Pr

{} 0L r7
oL 2t
OL I*5
d+ 2t+
oL I+6

.oh ?7.

wrL21
,4 2'

qB

gH.A,

08 1H,4,

rnR
BfEr
CIR,

S gTR

BIIIJ

TRR

BIIA

@ xnR
BT'I,

O5 'l{. i:.'l

,i 52
12 10
72 iI

,.5



qf Stn

0g 3HA

IGR.

Shase

Pn
Sn
L
Ptl
3n
Ss
L
h
Sn
9g
Prl
Sn
Sg
ft

húc
o6 t7 tl

18 2t
19 05
17 22
18 

't19 19
19 27
17 56
19W
20 4'
f8 0ll
199Ú^
20 55
21 12

cu

I
1
i
e
I
t
L
6

q'J#9 - E

Dà Epioatral iùatai Reuarlc

BnL ú l5 t6 tt.lÉ ,t+.78
Lake llalawi

t1..

2.6

Sn E 25 t+9 î6,6s a8.lrs
Karlba

' 8{tL 16 14É \I+ 2,55 ?J+.W
_ Cago River Valley
7.

,.t

2,î

i.9 't

g.? ccs 07 4.6 5g 4À-or 148rtnO.2 Krri.le In.
O,5 ffi î2 14 OO ,g.ú{ Lt.l+EO.5 I\rt're5r
o.7
O.9

Btrt 1,26 17 fi.?g 25.98
- Ugnr ltralaga Valley, Cotg"

2.' 
:

o,8'

o.6

ryt& & ,C Sg z|.is Z6.gE$. Wiftntersrand
1.4

gct_ Or,_ u n rlg,7t{ 7g.tEE. Kaaektr S.S.B.

tag

5.8

e:t o.g
s
b
I
t leo

09 IGR Pg 12 26 07 è
Ss 2620 I

26 ?+ i 5.t
B[fA ?g 26 55 e

sg 27G e 1.2
BItt Pg 26 55 eSn Z7?& eSg 27 I& i {,OCIR Sg 28 3t e O.7

2.'

16 I+rW e
5r50 r
5tkù e
fi15 e
52'A- r
5t+ 4t e
fr52 e*e, e

. 5610 e
5622 i
51 'tI e
5655 a

09 BIIA Pn
gn
f'

XBR, Pn
Sn
L

SIIL Pn
Sn
L

4.8

I+r9

5.2

5.6

to

CIR itr
I,

KFR. PI
BUt PI

EiA P
IGR P
BI't P
cIItP

lO 8[IA Pg
str

xnR h,v
Sa
I.,

Stt Pn
Sn
8g

cIR 'h
Sg

o.8

o.5
O.l
O.2

o
c
e
e
a
e
e

e
e

8Ut At
ss
Sg

CÎR Pn
Sg

fim, Pn
Sg

CIR P
BUL P

o8 05 47
05 55

e
e

122329 e
?,tB e'?h 6 lc
2& oB fR

15272U e
2759 e
27 l+7 e
27fl+ t
2851 I
2930 i
28 ?J+ e
29llc- e
30 t+5 I' z8(lo) e
1145 e

1r+ I+l+ 41
,$6 08
46 55
,+4 l+7
t+6 lú
45 26
,8 tl

oh r&_ ,i8
14 2.1

t.4

It
5.o



11

W Btn Phase

12 CIR PI
BIIL PI
KBR PI
BII,A, P!

bBSGII DA

08 l+7 49 e
I+9 18 e
50 0h e O.4
l+.7 50 e
50 At e 0.J

09 20(45) e o,2
20 t+9 e A.6

$t+955 e
W2o e
5026 e

BUL Prl
Sn
Sg

CIR Pn
Sg

ClR PI
BUL PT

CIR P
BI'L P
I{AR P

11 fitL Pn Zl l4B l+2 e
Sn 5123 i
Sg 5259 i

CIR ht &8 51 e
' Sn 5'1 36 e

Sg 5122 1
KER Pr! I+9 ?3 e

Sn 5219 e
Sg 54 I$ I
I, 9+fr t

BHA. go l+9 l+9 e
Sn 5, 2r+ e
Sg 55 ,+1 t

12 KRP' Pn 0o 09 oo e
Pg 0912 I
Sn 09 lÉ e
Sg 1OO9 I

CIR Pn 09 08 o
1'g 09 23 e
Sn lOOt e
Sg 1O2B e

Bnq' Pn 09 22 e
Sn r. 1029 e
L v 1105 e

BIIL Prr 09 25 e
0930 I

sn 1052 I
L 1109 i

ic
L
e
t
e
e
e

e
e
e
e
€
lC
ic
lC

e
e
€

12 IGR, Pg ' sI i2 37
. Sg 52 t+9

BFIA Pg 52 
'+9Sg 51 to

BIIL fl+ a9
Sg 5t+ 31

cIR Sg 55 tz

sP î969 - 6

-

Spio'entral data; Reroar{ca }lag

Bur, a8 a5 ls
O.F.S. GoLdfields

t.1

c(ts 09 of 16 5r.9{ 14+.fr I+.1
Uninalr Is. RegLm

D[stant

/
BIIL 2'l t+5 15 ,'.ÀS 22.@ 5.2 V
Heidlelberg Area, CaP Prwfnce
Felt lt/ièely i.a the S' CaPe.
Sone Dana.ge Retrnrteè flon lfeltlelAerg

(Sn wave; urueuall'Y slcrr tnvel)

2.5
. 8uI, 6 07 53 16.?B 14.fr lr.2 V

Lcrwer ZanbesÌ Yalley, Mocanbl'que
Fel.t MS V at Cholo, lla"larrt

25.

14.
BIII, 01 5? 20

11. ZanbesL Vall-eY
8.

15.8S 29.58 2.7

11

tl o.2
O.2
o.2
215

812
2.8

8.O
1.9

9.7
115

o.8
0.8
O.1 CGS O, 14 ,+5 18.6S l?1.91Y

O.2 Tcrrga Is.
o.l
o.1

0.6. CGS 05 08 02 J6.à1{ 7O.W
1.5 Hinùr lfush
a.5
1.6

5.1otStw
33 49
33W
3t$2)

05 î8 20
18 25
18 h2
î8l}7

08 t9 40
i9(t'2)
19 47

5.1
12 3[fA P

KFR P
CIR P
BUI, P

12 KnR. Pr
BUI, PI
CIR PI

ccs oB m 17 51*1N 179.5W
Arrdb,ìeanof Ig. .[leutiun Is.A.2

o.2
0.2

5,2



Df gtn Phase

12 EflA

hn s Gl[

g9 'tG 20 e
1612 I
1925 e
200L e
1625 e
1638 a
20CI5 e
1632 e
16 I+4 e
1635 e
,16 55 t
1819 e
2012 è

f,$ OB 5r è
toioo) e
1C29 e
oA52 e
1029 e
121O e

151928 e
19 ì+1 e
1912 e
19W e
1941 e

fi
i
e
e
e
a
e
e
e

e
i
c
e
t
e
e

ces 15 00 19-
Andlreanof Is.,

51.1{ 179.2fi 5.6
.&leutlan Is.

.I? BHA PI
' lPt

EP
SKP

K8R, P'
!Ft
SKP

CTR PI
pPt

BUI, Pr

PP
SKP

î? Bttr Fn
Sn
Sg

CIR Pn
Sg

xRR Bg

IGR.
CIR
BUL

1' BUL

KAR,

BI{4.

BI'L SKP
rNR giKP

BIIA SKP

gHA P
É

TGR P
rP

CIR P
!P

BUI, P
É
S

BTTT, P
I{NR P
CIR P
StrL 'P

s

KRR P'
3uL PT
CIR PI

P {1 05rú
pr: o6 tO
P 0552
pP 06 21
P 0553
FP a6 2,

Pr
!Ft
Pl
Pl
Pr

Pt 11 17 l+6
Pr 37 t$
Pr 37 4g

Pn 11 53 tC
sg "55 

?+
Pn 53 49
sa 55g9
$g 55 48
Èr fu, 29sÉe 57 22

llt' 48 28- w36
48 ri4

14 57 26
5i t?
57 35
5'i ì'.7

57 L:7

5î 59
5-i 52
58 o5

15 01 15
,i6 26 29

26 37
26 

't26 55
36 27

07 0f 19
oc lÉ
w4t

gEP î969 - 7

-

DI\

0.8

EpLcenbal datai Renarlcs ìlag

ce,s ú 57 07 51.A{ 179.N 6.0
.Anctreanof Is., ÀLeuati@s Is,

2.5

o.8

2.6

EUL .tL 07 2.f
I[itratemandt

26$9 28.@ 
'.'

o.g

1.5
o.4
o,2

o.t
Orj
1.O

1.7

o.,

0.5

oa cGS 1t f9 05 55.&{ 141.68 5.OA.2 Ofie E. Coast of Hryrshu, Japan
o.?

Bttr, t1 52 u
O.9 Í. Wi.twatmrard,

O.8 06 lr+ 27 fi 22.15 179.7W l+.7
O.2 S. of 8i.Ji fs.
o.2

S. Sfrildarlg Provtnce, Chlra

15 fiBR
CIR
BW

1l} EUr

CIR

N. Chile
22.95 68.411 5.4

o€ 06 Lr lo 5t+.t{ l6t}.rfs t+.5
Uuinak Is. Regicr

t.3

0.6

o.L

1\

o.f
o.6
o.2

e
e
e

1C
L
xc
I
e
1
TA
t
e

tc
lc
tc
tc
e

e
e
g

o.7

1.5

o15

1r8

r4 1.5 CGS Iq $ 25 ,9r7t{ T*r9A ,.5
1,! S. Si-nlciang horince, Ghlna
o.8
2'3

15



srp lq6q _ B

!f Stn Phase h n s &l DA EgÉoentral d.qta ; Reoar*s uag

15 3UL P 07 27 10 e O.2 CcS 07 1l+ 26 18.69 69.@ 5.2.
É 27 l+2 e N. Chil.e- CIR P 21 25 'e O,1

KRR P 27 27 ,e O,{

f 5 BHA Pf 15 g+ 56 e 0.4 CcS 14 t+5 tP 51.fr 175.fr 5.2
XAA, Pr OL 59 e O.5 Rat fs., Aletrtian Is.

SKP 08 28 e
BUt Pr 05 05 e O.5

sKP '08 36 e
CIB Pf A5 06 e O,t

$e ú35 e

+5 BUL pt 18 ,t9 3' iC O.8 CcS 18 0O Ot 5t,tN 167.1W l}.O
CIB Pr 19 31+ e O.2 Fox fs. ' A].eutiari Is.

f5 BItt Pt 19 06.rÉ- e Q,2 Ccs {8 47 bl 45.F{ 151.& 5.t
KBR Pr O6(L9) e 0.1 Krl:lle Is,

15 BIIA Pn 2t t7 58 e BIIL 2t 35 46 5,55 n.ffi tr.1
Sn ,9 5l+ i take fa4genJt{ka
sg lto 29 i 5.6

XAB Pn 58 31 e
Sn l+O tZ i
L Uú í l.L' BUI, Pn 39 14 e
Sn l+1 L6 e
L l+t 27 I 0.8

sln Prr 59 29 e
Sn l&11 e
Sg I+5 5, e O.r+

16 BIII Pr * W tt e a.2 cc*S 14 25 tC f5.5t{ 95''lw 5.O
lPt I& 5, e Near Coa.st d Chiapasr Me:cioo

SRR pr I+r$ 15 e A,2
pltr Ii+ * e

,t6 IGR Pf 1t+ t+9 t\ tC 5.5 CGg 1r+ ,O-OO ,7.rN ,16.5tr -6.2
BItt Pr ' 

trg 1g tC t.t S' Nevadta (u:naergrorntt EeAlosian)

i6 ffi ;' ,r?"o; 
u" 

7.: ces 21 'te 27 ,e.sr{' 7s.t' I+,e

CIR P tO 55 e O.1 S. Sinkiang hcrrincet chfuta
gin P tO 59 e O.2

17 SIIL P ù't 5t 18 e O'tl .CG$ 01 25 fu 59,0S 24.8fl î'1
É 5,28 e S. Sancùn:l.ch Is. RegÍ-or

'sJR ? 33 24 e 0.,- pP t3r4 I
xm? tW e o.5

IP 1t51 i
-17 CrR Pg ,08 e5,34 tc SttL ú z5 o6 21.8 tt.&u 2-7

Sà 26 OO t 1.2 S. l[an:Lca PtnovLnce, Uocanbtqra
3IIr, SÉ 27 27 e 0.6
XRR Sg 28 oZ I 0.8

17 BttL p 18 5t 16 rR O.4 CeS $ ,+t I+9 56.8 21.1n L"9
CIR P 55 23 e A't S' Sancùrich Is' Reglon
XRR P 93 39 e O.2

,17 BUt pn ZO 18 12 e BUIr 20 $ tA 27.15 27.qF 5.L
Sg- 20 OL e O.8 . W. Sltwatersrantl

CIR Pn {B 19 e
Sn 1937 e
Sg 2A 15 t O'9

KRR h 1857 e
L 2+ 5t e O.lr



ffiP {969 - 9

Dy Stn Phase h D a GM DA Eplcenttal dtata; Renartcs Uag

{g Bnr, pr W 25 W o 0.1 -c6 
05 07 ,6 Zil.js 1?9.& t}.1

SKP 28 OB e ' S. of FiJl Is.
KFR Pr 25 45 e O.I

SKP 28 17 e

18 cIR Pn 07 57 19 e BIIIJ 07 t9 W ,.t+
sn 18 ll t tr. trltrvatercrariil
sg ,9 ù5 1 1tt+

KnR Pn ,8 0a e
tu t9t+5 e
Sg &O ItO e A,6

t8 I{m 3g A I$ 6 t BIIL 22 42 W 16,5S 28.F 2.2
Sg 43 22 L l+.7 Karlba

BUL Sg U+ t9 e O,3
CIR Sg 45 tA e O.l+

19 ClR p U t+2 55 e O.J CGS U 29 t7 6.{N î25.&E 5,7
PP l+6 I* o Mlnclanao, Pbl.LllpLno Is,

IGR P, t&fi e O,2
PP ,r-7 Ob e

BIlt P Li CIh e 0.6pF 4705 e

'19 BIIL P Ot l+9 22 fR 0.8 Ccg 03 ,9 57 55.fr 27.8w 5.tù
CIR P l+9 29 e O.2 S. Sanòrlctr Is. Regron
KRR P l+9 li+ jR l.O

19 BIIL P 05 1t W e Q.3 CGS 05 OO 17 2l+.F 7O.Cffi L'?
I8 '|.5 ,2 e Near Coast of N. Chtle

cIR P 13 19 e O.l
XBR, P 15 20 e O.2

19 BIIL P 71 25 A9 e 0.'l Dlstaat
cln P 2119 0 D&
Xm P ' 2135 e A.2

1g Btrr, sKp 12 lr4 18 lC 1.2 CGg 
'2 

25 46 ZZ,'fi 1?9"ffi t+.7
IGR. sKP U+ 2, e O.t g. of, FlJl Ic.

19 cIR h 14 23 20 e Bttt 14 21 52 26.rs 28.t8 J.1
8g U+ 5l+ a O'8 E. wi.twatererand'

BIEJ Sg 2l+ 57 e A.7
IGE, Sg 26 I+, e O.tl

20 3I{A ? W 21 t+7 e 0,6 E€ 05 d 5S 58.JN 52,.2W 5.6
I{nR P 21 58 e O.2 l{.'AtlatttLo Ocean
BIIIJ P 22 1A e O.2
CIR 3 22'tg e O.2

20 IGR pg 08 OO t+7 t BIrr. 08 0O 28 î6.6S 28,58 2.6
. Sg 01 OO i 5.\ I(arlba

Bttr Pg C,/.34 e
Sg 02 16 i 1.5

CIR Sg o5 $ e 0.6
2A BUIJ Pn 12 $ A3 e Bttt ,2 $ n 26"78 27.6 5,4

Sn 'tl6 16 e Wthatersrandl
sg 16 I+7 t {.o

cIR Pn 1509 6
Sn 1620 6
sg 16(Sg) e o.9

@ Pn 15fr e
Sg 18 5{ e O.6

2A KAR P {l} rS L5 e O.5 C6 * A7 fr 
'8.rÈÍ 

69.88 5,7
BIIIJ P 19 W e O,2 fadr.hilc S.$JR.



Wrfig-+o
Dy Stn 'Phase 11 a s Cil DA Spl,central data; Benar{<s ilag

'-,2o CIR Fn' 17 5't(22) e EoL 17 50 oO 22,F 37,ts 2.8
Pg 5î. IQ e Offslrore S. Mooaobigue
$n 5220 e
L 5254 e o.4

BIIL Sn 5t 29 e Q,2
IgR Sn 53 5t .e O.,

2t But P oz 15 ,3 iR 1.5 cs oa oo 5l+ ?J.6s 68,1tr 5,5
SP lL 04 t l{. Cltiì,e
s ?'h 06' I

crR P 15 45 fR O.5

21 gIR P' AT ,O I+5 e Q.2 CCS 07 {1 54 t7'5S f7}.7'lf 5,5
BUL Pf 30 W e O.2 Twrga Isr '
KnR Pt ,O À8 e 0.b
SiA Pr 30 52 o O.3

27 grR pn 't1 Irt 25 I gUL 11 I+6 fr 21.t5 tr.8 2&
Pg ,;7 28 t S. I'faníca Prorlnce, Mocanbique
Sg 47 t+6 { 2.7

EUt Sg ,+9 1, e O.lr.
XnR Sg 49 t+7 e 0.6

21 cIR P 21 W15 e .A,5 6qg Un22 2.?v95.88' . L.9
É l$.22.^ I Off W, Coast of N. Sunatra

IGR P t+o(el)e Q,2
PP ItO 50 e

EtfA P W26 e O,5
BUt P llo ]1 € O.2

' 21 CIR P 21 I+5 OO e O,2 CCS 21 tt+O1 2.7N'95,W 5,2
IF I+5 07 e Off W. Coa.st oi N. Sunakt'

Xm. P ,+5 ù5 e O,2
!F I+5 12 e

BIIA P 45 l't € O.lr.
BUL p I+5 15 e A.z

22 CIR P U t$7 I+5 e 0.4 CGS 01 lso 21 5.6S 68,18 9,1
IGI{ P tJ 51 O O.5 Chagos jrchipelago Region
HIn p U.7 57 e O.5
BUL P lB 04 e O.5

22 CrR ! 01 57 05 e 1.5 C6 U t+6 13 2.9N 95.fr 5.5
KRR P 57 ll e î.O Off, V. Coast of N. Suna'tra
BHA P 57 16 e 2.7
Etllr p 57 19 e 1.6

22 CIB P 0Il 0, 50 e O.9 CGg A3 î2 3? 2,9N 95.98 5.5
FP 03 37 i 0*l If. Coasù of N' Sunaba

IGR P 03 36 e O.,
Bl{A P 03 41 e 1.4
BUL P Ol &4 e O.7

É 0552
22 BUL ? ú 26 59 tR o., cGS A9 Ub 31 2't.7S 66.8W L.8

EHR. P 21 10 e Q.2 S. Bollva
CIR P 27 71 e Q.2

22 EIIL Htr $ fi 59 è gtll, 10 ll 25 26.55 27.fi ,.5
Sn .l{ 0O 09 e TÉtnvaterse'and '

Sg 0O 42 t l'1
CIR Pn $59U2 e

Sn ti 0O lts e
sg 0o 46 t Q.7

I{FR Pn 10 59 l+, e
Sg 11 A2 25 e O.4

22 Brn P 13 58 18 e o.9 cc's 11 l+1 52 5.s{ ,2'61 5.7
BltL P 5B 29 e A.5 Centra-l Mtd - Atl'arrtic nXdlge
KRR P 58 5A e O.,
CIR P 58 ,+9 e O.5



sEP 1969 - il
Dy Stn Phase h ts s cù[ DA Epiccntral tlata; Renarks' Mag

- 22 Br{A p 16 27 03 iC 1.2 CcS 16 14 59 Lî.rN 88.rE 5.1
XRR P 27 @ fC 2.8 S. Sínlciang Mnce, Ohirla

' crR P 27 19 iC O,lr
BttL P 27 U+ iC 1.2

22 BI{A P 22 11 t8 e A.2 CC'S 22 02 ú O.5rÍ 26.m &.8
. BIIL P 11 56 e A.2 Central Miè - .ÀtJ.antlc Rfdge

XnR P 12 A3 e O.2
CIR P 12 17 e Q.2

2l+ BHA, P & 11 29 e 0.4 CGS A5 fi 57 92."S{ ,1'8ffi 5.2
XnR, P 11 45 e ' Onz N. Atlantd.o Rtdge- BUL p 11 55 e A.z
cIB P î2 OB e A.2

?A BIIA P Ot+ t3 28 e .l.O CGS d+ 20 55 y.6N 
'1.8W 

5,2
IP 5t t5 t N. Atl-antLc Rttlgc

xaR p 3tW e 0,lr'
3P 33 Ifl I

. BUL p 3J 50 .e O.5
pP tt56 I

CIR P 3l+ g2 e O.t
pP ,l+ OB i

2t+ CIR Pn 09 O? 59 e D[II, 09 g2 27 19.7S 35.58 2.8
Pg 05 0L t Manisa hanÉnoe, Mocanbique
Sn Ot22 e
Sg 03 27 i t.li

BUL $n A+U e
Sg- Oh44 i l.O

KRR. Sn Ol+ 2,1+ e
Sg OL t{8 i l+'5

a+. gu1, 111 ,lr 21 w e BttÍ, 1l+ 20 16 27.fi 27.1n 
'.tSn 25go e Eitwatersranè

Sg 2t 3I+ t O.9
CIR Pn ?í55 e

Sn 2306 e
Sg 2t 38 I {.O

Knn. Ptt 22 39 e
Sn zLF 22 s
sg 25$ e o'?

2J+ BTIL Pn 1l+ 33 3t+ e BIIL 14 
'l 

os 21.6s 28.88 2.4
- Pg 3t 37 I Shashi - $rli Cqrfltrence 'Araa,

Sg 33 53 i ,.8 Rhodlesia
cIB Pg 53 55 e

sÉ l+ zt t 2.Q
I{AR Sn 55 14 e

Sg 55 34 I CI.1

2t+ gut p r8 î5 55 tC- 1.5 CGS 18 05 19 15.8{ t}5.ff 5.8
KRR P î5 5t e 5.6 N. Atlantio BfAgB
CIR p 15 I+8 e l.{

?e
BIIL 2, 50 € A.2

25 BrrL h1 12 55 56 e BI'L 12 5t+ 25 26.55 28.@ 3.A
56 l+t e lÍttraterranè

s* ,715 e
Sg 57 35 t o.6

cIR Hlr 55 58 e
Sn 57A6 e
Sg 57 39 i o,t

KRR Pn 56 40 e
sn 58 2l+ G

Sg ,9 18 e O.3



!

ry .Stn Phase h o !r Gl[ DA SpLcentral data; Renarka Uag

25 CrR 'pt 2, y 55 I O.J Ce,g 21'55 17 52,'2N '169.t+W t+.5
BIII., Pr n 56 I O.8 Fooc Iso, .Lleutian Ia.

?S BHA F 23 23 15 e O.2 ccS 2, 10 88 32;î{ l'02'?f, 5.A' SIjL P 23 17 e- O.2 Suecbwan Pronlnce, CtÉna

26 ClR''pr O1 29 17"t O.' CcS Ot'Og &O 52.rN 16g.îfi \.6
EUL Pr 29 18 t O.8 Fq Is,, .ÀlenrH.an fe.

FI'r 29 3A t a

fnR pl'r ry 2l+ e O.l
26 ma p 6 u 15 iR o.t cgs ob 5tl l+5 16.&N 4t..oB ,.1

mR P U 25 e O.J RecL Sea
BUL. p U 59 ei0 .O,4
CIR P 02 A1 eiC 0,6

26 XRR P 07 10 23 lC {.0 CGS 06 59 56 +5.S{ t&"fi 5,6
fF 10 4.o I $.Í''f. Ruseia

Bt L P ro 50 tc t+.6
crR P ro 54 íc 4.o

26 xnR p ú j9 21 e aJ ccs 6 26 r,+ t.où{ tzr.8E 4"8
BItt P 39 3A e O.3 N, Celebes

26 Elra Pn $ a7 $ e stflJ 1g d+ ,6 '6 z* 5.5Sn 09 10 e Kaset Pnovllce, Ccsrgq
Sg 10 17 1 0.6

' Sg '11 ItB e O,5
gt}L Fn &27 e

Sg 12 53 e A.2

26 BUt pr 2î OB LO e o.5 ccg 1.{ 'ug ú 5e,F{ t6?.o[ lr.e
CIR Pt 08 &O e O.2 Fox In., .LleútLan fsr

26 SrA Ar n 55 .i3 e B{tL 21' 52 td' 4.trg 21r.08 1.1Sn 57 O7 e lhsi Erovtnce, Co4goL 5ùta t 5.o
Xnn Pn ,5 *9 è

Sn 5809 IL 5rt8 I {.o
HIIr Ptx 53 25 s

Sn 59 ",4 e
l, 22 Ol (',; e O.4

fin h 2t56 I+5 o
Sn 5) ,++ €

' & zZOi )O e O.4

n BItr., p 09 1j .2 íB 5.5 ccs og ob 0J 60.9g 56.0s ,.9S Q), ilJ e S. Shetlandl Isr
SXS 25 t0 e

crR I 15 17 iE 3,o

xn*i î\';z h 1,5g 2t+r1 e
$IGt 25 iz e

Bna P $)a tR 2,5
- 27 CIB Pg 15 l+8 |+t e BIII., 15 t+7 t+ 19.55 *.lrE 2,6 \

S* W It e Gentra-l ltocanbiEre
$g 4y ZZ f O.9

8m Sn ,+9 5B e
Sg fuU+ í l.O

BUL Sg n 35 e O.5



DIrSùrEhase hEsCl{

Pl
Pt
Pl
Pr

rh17 l8 e
1802 e
180' e

t8 12 olr- e
1216 e
12 'lB e
12 2,5 e

S@ {969 - 1,

-

DA fuleentra.l data; Renar{<.r

0.5 ccg 19 13 t+9 9.1É 1O7.8'n
S. of Jarra

Brtr, 'oo 51 57 26.55 27.78
Ì[ltwatersrandl

Mag

5.6

0.8

{19

o.7

19 25 22 íR
2532 {
25 59 iR
25 I+9 I

27Crp.P
pP

KRR P
FP

BI'L P
IP

B[IA" P
pP

25(r$t) Íxl
25$3) L
25 t+3 rR
255' I

005roB e
5l+ 19 e
%b9 t
5312 e
5l+ 23 e
5t+ ,6 1
5358 e
55 t+1 e
5637 e
5+24 e
5634 e
57 ]+8 e

105606 e
3609 6
5611 e
56 18 e

Pl
Pl
Pf
pr

Pt
pi
Pl

20 OB J+9 e'
085r e(Et+e
oa(16) e

21 l+6 g2 e
lr.6 Olt o
U6a5 e

230251 e
or09 i
0313 e
0332 e
of t& iR
oJ+ol iR

BUL Pt1
Sn
Sg

CIR Pn
Sn
Sg

BRR Ptr
Sn
Sg

3[TA h
Sn
Sg

CIR P
BUL P
I(RP. P
BIÎA P

a

28 BITA
IGR,
cI3
BUIJ

28 CIR
IGR
BUÍJ
STÍA

28 KffT
CIR
BUIJ

CIR P
fiNR P
BHA P
BlIt P

3AÀ, P
KFR ?
BllL, P
CIR P

CIR P'
BUL PI.BIÍA PI
KNR P'
BUL P
iGB, P
3[fA P
B[iA P

pP
XAR P
BUt F
CIR P

!tr

28

28

5.5

ùl 19 I+5 e
Aao, e
20.11 e
2028 e

o73Bo9 e
t828 e
t8t1 e
,857 e

'19 d+ 27 e
oa(:r) e
Ol+ 5O e
Ol+ 52 e

7.2

o.g

ar6

4.2
OrI Ccg 01 09 05 l8.,lFS 1O?.&D
O.2 S.E. Inclian Rlse. .

o.1
o.1

O,5 Ce.S 07 20 09 2r.3N 1114.8 I+.5

Q.2 Volaano Is. Regict
a.2
o.2
o.t ccs 10 17 08 2).89 176.W 5.0
O.2 S, of FtJl, Is.
o.2
o.2
O.2 OcS 15 58 28 52.I+ll '169,& lr.J
O.2 Fq Is. .A.leutùan Is.
0.5
0.2 cGs 17 * I+2 t.gU {26.q8 5,1
0.5 Molucoa Passage
0.5
o.t
o.2 'ccs 18 5' 29 39.5N 75'-& 5.O
O:, fad.zh:ik - SLnld.ang Bcncler Eegl'ot
o.,
o.2
O,2 Ce;S 19 50 2I+ 15.{N '145..78 5.,
0., S. of Mar:lana Is.
O.2
ort
AJ
O,2' CeLebeE 9ea
0.1

O'4 OGS 22 5t+ O7 ,4'5I{ 25,.18 5.4
Crete

1.5
1.0
O.6



W fg69 - rlr
ry Stn Phase b m s C'f DÀ Bgicentralclata; Re,Barks llag

88 DiiA Pt 2, 37 16 e BIIL 2t ,5 N 6.78 29.ffi t|.1
Sa 38 40 I F. I*ake Tangartyika Area
Sg 39ar t 1.

xHR Pn ,7 51 e
Sn 59t9 e
Sg lto Lo I 7.7

cIR Pn 38 40 e
Sn Lî{l e
Sg l+2 I& I o.7

BUL Sn ,+O ,{8 e
. 1, lt2 10 1 4.9

79 IGR P {O ,r.O 50 e O., CcS 'tO 27 ,+9 65.fiq 6.& l+,8
BUL P l+A 16 e O.t Norweglan Sea

79 cIR Pn 11 3t+ 56 e BIIL 11 33 22, 26.t8 27,78 '5.,Sn ]6 og e l[ítwateperancl
Sg 3639 t o.5

BIII, Sn 36 A e
sg 36 3I+ e o.5

KFG, $r t7 28 e
Sg 38 26 € O.t

29 ClR p 16 r] OL e 0.5 CGS 16 20 OO 7.2S {28,8G 5.7
BUt P 35 17 e O,, Banda See
BIIA P t, ?5 e A,5

29 cIR Pt 18 17 26 e 0,l ccs 17 58 ,9 l+l.tùr t41.TE 5.&.
BHA Pr 17 t1 e O.2 Kqrj.le IE.
Bîtt Pr 17 142 e 0.,

29 BUt rtr N 07 AZ e BItt n Oj 2g ]].is 19.fi 6.1 Xsn q .Y. f S.W. Cape Pronince, S. AfH.ea
$g {ttjo) e fr. SeIt *fdeU tn Cape Pitnince.

CIR Pn OT 13 e - FeIt tot IK at nú.bqgb, Ceres and
EIIA Pn OB 05 e - Sol.se\r. 12 cleadl., '10@ ]ooel.ess

zg qn, pn 21 52 ,7 e sur, 21 ,8$2) 5lS 208 5.8
Sg 57. I't e O.5 S.S. Oatrn Prorlnce, S. Sffoa

BIIL Sg 56 I+9 e O.J

29 BnrJ Ptl 23 tS 33 e BUII 23 55 @ 55.15 lg.OS 4.?
S* lr1 L0 e S.T[" Cap Prorínce, S. 3fri.oa
sg t& 51 t o.9

CIR Pa ]B I+6 e
S. l+? 07 e
sg Lú 19 I 1.o

BHA Sg t+5 35 e
& I+5 55 e O.4

,O cIR Ar O+ ?J+ 12 e Due OL 2A ?7 l5rF 19.58 5,9
sÉ 27 21 e S.W. cape Fovinca, S. Affca
Sg 2.8W a OÀ

BIIL 26 5l+ e
Sg : 2g 16 e o.r+

,O CIR Pn A5 ?J+ tZ 6 trllf, 05 20 4r t).8 t9.t$ !i8
Sg 29 08 e A.t S.$. Cape Fovlrre, S. Affi,oa

HIIr St 27 t5 G

$g 28 l& e O.5

1O g$f, h o? îo oî e BI'L 07 06 20 tt.1g tg.8ts 5.t
SÉ 1t 10 € S.If, Catp Pnovinoe, S. Afbfca
Sg ll+ 22 1
L 1I+ 3, t O.5

CIR Rr 10 1t e
tt3i) e

Sg 14 l8 i O.L
nR Sg f5 &8 € O.t



smp rg6g - t5
qy Strr Phase h m s CS DA Eploentral ilata; Renarks Mag

,o .BIIL PIr gg 12 29 e BIIL 09 lr8 5, Ir.ts tg.c8 t+.2
55 ?4 e S.If. Caln Pnovinne, S. .Afrdoa

sg 56 50 e a.7
CIR Ro 52W e

55 l+f e
sg 57 16 i. o.9

8RR Sn 56 19 e
Sg 58?A e . -
t 5833 t O.?

.3I{A L 59 t5 o O,}
JO CrR h 10 52 12 e. BUrr 10 49 20 t\.ts îg.tE. l.g

55 15 t S.W. Cals Forlnce, S. .*ffoa
Sg 56 I+5 I
L 57 OO 1 O.4.

BUf, Sg 5t+ 31 e
L 56 1g e O.lF

rRR 56 a6 GSg n56 t o.5

50 BUL Pn {î 4t} 16 e BIfl, îf lp lÉ 5t,8 tg.8 h,5Sn 47 O0 e 9.I[. Cape Forlncr, S. Aff.oa
sg 4833 I
L l+B I+7 t 1.3

CIR Pn I'J+ 28 e
47(:s) e

Sg l+9 OZ t 2.0
ffnR, Prl t+{So) elÉrr t

$g 50 ol'. i. 1.0
8il4 Sg 51 Oh e O.4

5O CIR P4 18 10 33 a O.2 CqS fl 51 I+2 51.gg 178.0w 5.4PP 12 & e lGeruadeo Is.
BIJL i,r 10 3\ e O.7

PP 1216 e
I{FB, Pr 10 It4 t 0.8

FP 1233 e

tO BHA h 21 5, 58 e Ettt 21 51 t* 5.59 5{.tdts lr.1
Sn 55 39 e E. Lalco fangqrlyrka
sg 56 3l e 2.5

XnA, Pn 5l# 28 e
s'r flo1 I
L flA+ I 1.{

CIR HÈ 55 2A e
s$ 5849 IL 5949 t o.g

BÌIIJ ft1 56 Og e
S* 58oL e
Ir 59 51 e o.8

,o BHA p 25 25 15 e 0,' CcS 2t 1t 29 25,6N 9l|'.78 5.4
fB 25 30 i Buua - Irdla Bordlen Reglon

IGR P 25 lA e Q,5ptr 25 3t+ t
cIR P 25 1l o O,2
BI]L P 25 3l e O.2

rF 25 t+5 €



@sr4 !@ùQtroqrc4l $[RvroTs

SEISMOIOGIS.I! BUr.&nnIS

îhe follctnd,ng sta-tiqts oorrtribute reéort{s foer analysis and.
publication in thie Bulletln:

KAtrfE (mra): tho 26,6, g, 2Bo 28.1r g. Att. i26 n.
Li'tlb. founclatíon: Dolonito end shales of the lliddle Katanga Systeu.
Autlroríty: Zanbia Heteortl_ogrcel ggfrice.
Instrurrrent: t'hree-comlnngnt uril]glffi one-secgd cel-srnogratrlh.

llonÍnal nagnification 2O'0OO,

CT.{IL}KA (CU<): 15o l*O.Bt Si 1tf 5A.6, E; AIt. Tgl n.
Lltho. foundatíon; flha::roekitlc g,nnulites of i{re Ba.qement conplex.
Authonity: ldalawi MeteonoLogicaL service.
Instn:rnent: Ttrree-6smlonent rfllhore gile-geeond. sef.snogratrtr.

Noninal nagnification 2O'0OO. 
_

iiÉP,or (irnn): 1f f,r.1r S1 z9o 37.it Ei Art. lj8o n,
Litho. for-urd.ation: G.ranítia gneisses of tÀe zanbesi type.
Authority: Rhorlesia Meteorologacal Senri.ce.
Instrunent: Vertical T/ílLnore o[e_-qecond. seisnograS*r.

Noninal nagnífication 2O'OOO.

BulAy,rÀyo (nw) t Zao o8.6' S; 2go 36,8r n3 AIt. 1iL1 n.
Litho fouad,ation: IlornbLend. schlsts of the Brrlauayan systeu.
Authority: Rhod.esÍa Meteorological Se:nrice.
Instn'ments: Three-eonlronent 1fí11&ore one-second. eeismografyr.

IVoninal nagnifioation ZOTOOO. . '
tliSFS Stationl Sp nagrrification îOOTOOO

nagnifícation 1 r5AO

CEIISSDZI (9m1t Zlo oo.gr S; 51o Jrr..Bt E; AIt. lFjo n.
T,:itho fowrclation: Gneisses or chamocifites of the iinpoln beLt.
Autho:.ity: Rhodesia MeteorrologicaJ. Serrice.
Instnlnent: Vertical .rlfiIlnore 

one_secomd, seismogratrih.
Nom{naL magnifioation 2OrO@.

'tlnalysis ccntnr: Goetz obsenratorSr, Meteonologicar serrrroe,P. o. Box j62, Brrlawayo, È'rroa.ri".'---'



oRrTn?Ii, FrR Ì'iJELiC"1frt0[{

To q:a11f'y fcr gri:liqc"blwr ao earthqurìBe Fust ?É crf Úagritud'e 2

or nore. ;Jss. i:r tie c,,nà of treef earúlrqt*ke (nesfer than about

,Oo) at least óne statÍ-on 6116t 19qo'1s, a clear P $luecr _ In the case

of d.istant earthc.uakest, &t leagt tpO statimg pu.st resol€ clerr P or
Pl phases.

DISTJiÌIClriS

Distanees of loca] ear*harrake,! tlrre detcrnined ty means- of trave-'-
tine curves deveLopeit at tbL*'bentre. f'or dj-stant earttrquakes, the

standnrú Jeftlreys-8ulLen tabJ'es are usoil, t 6
i,fl:ere given, distc.nc*s art Ín e'egr-ees (t" t 1t{.11 Kn).

TIIiES

- TÍ:'eÉ are gi-v*n 1n hours, rrinuteg anil $econds of Sff (Uf).

GIOSSATiT

C,M Chtracter of 1*:ai:e, urd direction of thc fir.6t gfound raotion

of P or ?r.
eEncrsÍo;tlrephaseenergegggadual.Syfíor4thebeckgrounil.
1 Inpetu:; ttre tr*ra.se f-s inpr'rlsive and' clearly definecl'

eiîhephaseshcMsaneaergentbeginning,follorvedbyashÀI?
íncreasc in auPlítuder '

R The first notion is dgcrrwartls' or t,owerde the epicentre;
tlrenotionisrarefactiorral..,tlogercagerindícatesa
weakly rarefactional firr't notion'

C îhe first notion is uprvardsr I 3mX fYm the epicentrel
thenotioniocomlressional'Alor,,rercaseeindicatesa
r',cri1t1y cornpressionaL first rnotion'

DA The double-anplitude (pcak-to-ry"k) of the recorrù in
rd.l-ij-nc.tres. ,lht: ùoubi-e-am.p1-itucLe 1s v'rltten on the sane

lineasthephasetor;ricfritrefers;usr:allyP..orPÎ
in distant earthqrlrk*", "Jla 

the $-L óonpLex (the nna:cinun

anplituil;1-1" i"."r-àarilrqrrakcs. In sme cases a d.ouble-

anpriiudo ís given for nore tlnn one phase'

ButÎIreepicentra]-andoelgsitrriledrrtaar.eóeteminedbyC'oetz
Obse:rratorY, Brr1.awaYo'

ce*sTheci:iccntra}anitcrc.flnitueteilata.ared.eterulrreàbythe
lJ. S. Coast and Geod'eíi" Stt"oty (uSccs) '

Distant The epicentre is 'ore then about lgo fr.6n the approxinate

"*r.uÉofthe].oco'LstatLotlnetwo:'k(t7Slt'-e)'
l.fM IntensLty on the &lodiJiecl hiercalli scale'

? fndicates an turcertaLn statement'

( ) The estinatetl r:ncertainty írr-q: -q:lsntiW in brackets 1s

between '+ 
anil JO *fi" of -tlre.laet digit' 

-qryte'A'
8.g.1 a letitude gùv"n as (1q'q)^ íe thougJrt to be

uncertei-n l-'y betn'reen ''0'4 antl I'O degree'

t[ar tlag..rritude. I,o9a1{-letermlrred nagníttrdeg are ba*..eè on the
- ctorrble-arnp1-J.tud.e of tù"--S-f. *t*1*;r-"fter Pf-chter (tgl1j'

I{orwver, t}re stn.tiott 
- 

lott-t*tt ortà Aiitnoce-anplitutle
rel-atlonship have t*i-"iiehtlir adju.stett to uake the loeal

nag,nltricles ag1gg-1" ;lt;;l; a1 po'B;ible rrith nagnltuiles

published by 1FCG5. 
-iú" ikrr iagli.i:uaes csrl {*retefore be

taken as being-estinates of % óf Cotenterg andl

Richter (t156)'
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SEISI()IOGICAI, Btfr,tlffiN

fhe follcnntng statisrs ssrbÉbute recor€g for analysie and
publication in th.s BuJ.letlnl

lrABTiE (wra)l itpo 26.8r g; 28o a8.lt Ei .[tt. 12ú ac

Lltho. founclatisrr Dolonite andl shdles of t}le $lrtcIle Katanga Syeten.

Authonity t halîbia Meteonolog:ical Serrrl.ce.

Instnrnent: fhree*oqnpcnent Wij.}nore óne-seccnd seísnogmpht
Nonirral nagnlficatim 2Or000.

G{rr"fiur (ux)l l5o r*0.8t g; 54o 56.6r E; Jút. 781 n.
Llt*r^o. fannclatlcr: Cha:nookitie granr.líteg of the Basement Gonpler.
Authoarity: Malsrri lleteorolqglcal Servioe.
Instrunernt: îhree-.oonpcrent lflllnere óne-secqrdl seisnogra$h.

Nminal, nagnlftcattcr ?Or00O.

IUrRor (mn), t6o St it $i zgo ,7.1t Et Att, 1J80 rn.

Litho. fqundatl@: Granitio gnel.sses of the Za.obesL t34m.

Authority: Rhod.esLa li[eteorologiaal ServLce

Instnloent: VertlcaL Wlllnore onts-seconcl selsmografh,
Nominal nagniftcatlor 20r@r

Bur,AryÀyo (gîE) : z9o 69.6r s; z8o J6,Bt Ei Àtt 1!a1 a.
Lltho. founcl,atf.su Hql?blenè setrísts of the SulawaJran Systeo.

Authorltyl RhodeeLa Meteonol.ogical serrrloe.
Instn:raenfu fhnee-cmponent [tllnw ste-seeqrd seÍsoogra1fu

Nmína1, ua,gnifl,catior 2Or000.

wtsÍl statlm': 
S ffii::lls'T:ffi:

oT{IÎED6I (crn) t 2fo oooSr g; I,to 14.6r g, att, 4J0 u.
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Authorltyl Rhoclesfa MeteonolqgLcal Serv:iceo
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To $raufy fs. prbliaatim an earthquakg ungt be of nag5ritucle 2

dr m(x!p. 
-.$so.- fn g1; oa,se of Lo@1 earttrqgafe'. (noarer than aborrt

IOJ at least-Glo etatisr :ust recorrl a clear P iih,ase' Il T:-f*
of clistalt €arthquake", "t least trc statiqrs nust recotd cJ'ear P or
PKP 3Èrasea.

utsrAlic'E
Distanoee of loeal earthquakeg a,lie àeteraínedl ry lleanl of traa|el-

tine sr.urzes r[eveLorredt at this A*rrr"*' faa: dligtant eaitfrqt]al@s, the '

ututra.ta Jef,fre5,É-BtrlÌetrr dabl'ec are useilt - r'r
::iner:e gittt; ai*t.**u are fn aegreàa (ro = t1'l'.11 Ke)'

TTbTES

TLees are glvelr in hc rrs, nirrrrtes an{t eeccnda of Glff (Uf) '
clogsiaY

cJit chaàcter of, pha.re, errè dlrectiur c6' t'l::e first g.rcrmd notian
otr P af PKP.
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DA The dsgble-anplituae (poat -!î!îak.) of the record' "t
nil.ljsetres. 

-ifre 
aouUià-anplitlrde J.s v,ritten on U1e s::::ie

lineast,betrihaseto*tricrr-itrefers;usuall.l]'..:.Î-{P
, jn arstant- e-a:rfinquaks"; -6 :tlr" 

g:L contex (the'i*.'.,-*.:,ro

anplftrfi.;l-:- f,fu"e e"rttrq.t*teg. In sone c*ses 1 i;:''l;fsr

"nifitrde is glven fg ucre ttraq qte p'irase'
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Obsorvatcryr BulerraYc.

ccs " The egi.ccrtsrl dltd nag-rrituite data a're àetenoineò ly the

' U,S. Cr,l:-i,c r'nd cc: tlc úr,c Surveg (tlSctS) " 
t'
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Cerl'È.'-L Of trre lc'e'J. :,:;tfOn netFol3'r\1,'-r )lrtl',f 1

KU fncun.$]ty dr the $odified llercal"lt Scr]'s1

? Tnclrcates an'ruróefJalÈ Èùaùaùent'

t ) The quantity fn brackets 1s r.lrtcertain'
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dflrble-anplttrrde of tùe l-f., conpiex, -after Richter (lg'5)'
nmeù, ilre statidt constafits and àigt.înoe-anp3-itude
rerotró=rrip have been-s1J.gbly acljusteil to nake tdre local
tn4nitudts agree as c!'oa"Ù fu pt:lb1y rrith ma'gnitucles

E*ffsfreà*ty:USCeS, ffie fóal nag*t1aes can ther=fore be

taten as-tJing esttnateE of 
"b 

of Gutenberlg artè

Richter (tg56).
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