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M Tho COI)Y of t11is cl1ticlo rJ2~S 11ccoivoc1~_t ~~c~b[~lJ.l bL1t dctl~·.ils

of c U-(~ l'lO:L1
, 1') lJ.b 1 ic ~~' t i 0 11 ~ .11c1 U~: to \VC l'e 11'ot i 11C1 ucl ad ..

T110 2!11clirl1i11~""1IY St0P i11 tl1is i11VC:sti~['~tiol1 t_-J~"S tl10
plottillC of 3D.ell c1ot~.il cs C'.vc~i12.1)1(; CO~1CC1'l1ii.1~ '0110 0lJicC11t:-20 s of
tI10 111:-'.jol" cCj.1t11quz.~~~cs i11 tl1c BOU;3C.i11Villo ~':,,,o:: 011 [112.1)8 :11c1
COr~l~).~'l'li~'.1~~ ·Cl1C.:i:.' c1istl'ibl1tiol1 C.l10 OCCLJ.::"2'011CO il1 l"lc].~'tiOj.1 -'co t110
L10l'1C) SOVO:'1 C ol'untiol1S of tIt. B2St:u1n~ ~r~o SOL1l'"ICCS of the lcttcl'1
1· --1100 "\7:-1'""1 +1- O~l r, ~1·_"...L· SO'-l"t-/f}'""' til'·-11' 1-.,...... (\1 ,. ~'1c=1 ~-JO-10 }- '''''''011 -JO"I O''-r1 -:"'0 ·IJO-I "l'- CI by1 .L 11 \... v 1 L, 1. v L1 v \" ~ L. .L 11 v \..,; _l \.. .. 1 J \'.L v ~.. ,j"),,, '-" _.L It L j. .L J. '!:.::>

J7is1101'l (1939), Cru.t011b0~1Z c.~1d ~ic11tOl'1 (1949) 9 f~.. orn. i'Outli11C Oj~
tIle VolC:-.~lic ~\ctivi ty, 1941-19L~7 (~. }.':. C~. )HH ellcJ IlGI)011ts li.'0111

loc~:l ObSC:i:VC1"S. ~:·.J.."1thCl1J.~.l(c CI)iCOj.1tl1~;S \701'0 ob-G[~inod fl1 01TI c.

Dc:'cr: •II Co"'n--)l'l'-' tl' O~1 r- "'1d !J-,1(") c< -'~l+-CJ ..1- 1" 0"'1 0-0
__.!.__..~_f_ ...~ ::_. L, L .L ..!. v au 1 v.::..~__.:__}

Bougcii1vil1c Is12i.l.c1, \vi t11 2 d001) tl'")ol1.S11 (Pl~~11ot Doo'p.)
situcto'd \vost of ~·.lld ol'Cio11to"toc1pz:l1811oJ_ to its 1i110 of VOICel-DOGS;

oxI1 i bit s ~~ s irai l~~:.' s t:-e D.C t urc.l lJ[~ t t.c~e 11 to -'e11o }~TcrJ I·~o b:l7 i do sIslr.11c1 s
cud it weB considered by T2ylo~ that th0 ~ol~tionship botweon
t+. 'IC J_ O·~11' C 0'-" .'}_1- ~1CI u-':lro s (--. '1(=1 vol ern 1* 0~·-· U1J)- l' 0;1 0 ·~11· rf'1~ . Iso ,... i)Dl\T ~l'O -.. --:v v lJ 1 L .L. V.!.. :J.. ..... \. (..." 1 J L. .•. ~ oJ v.L ..L LJ ~ 0 L 01 v L.. '-. ~I_ ..cu ..I. .... \.j •

IIo also suc;0ostod tIle IJOssibility t~18.t locc;J_isE~tioi.1 of tIlo
OpiCCi.1tl"CS of c2,rt11qL1L l~>~s ~;7i t11i11 soisr!1ic Z011CS OJ:i011t2tocl Sifl1il~.11ly

to c line of volc~noos would i~dicntc en impending eruption or
the VOlCL.110 dic.lllctricCLlly 0lJIJOsi'to. As'c possiblo L1CC11S of
di::.C11osis ~".11 L:11zilysis o:f oc,llthClU~~}~os 211d VOlCC.11ic '-~.ctivi ty 111 t110
Bou/~~.invillo 2i'O~··, ~7~. S U11dortc.l(Ci1 to discovor \711ct1181'C o. po.siti\TC
I"'olntio11s11ip o:x:istccl :Lal' ~=t. B[~gnl12, [:11d i:f SOp \;vho·~11Cl~ ""chOll e
VI/OliO i11dicc~tions O:L inlp011dii.1g cruptio11 O:L tll0 Lelc9 Loloru. Crctoj.l.

1:1 ~'11 U.11j!l11Jlished l·Cl)Ol"~C Tc::ylo1: (J-955) sU.Gc;es-ced t112<t
°bo~ch tecto11ic e~-~l'thClU:"::~Ces ':.11d v01C~.~lic [~ctivit,y C.11 8 .x~el~·:ted to
P~'ovc ili11g COi1ditioi'1S o:f .~leGi011z.1 St::-"l8SS,. ~lle dic.~.Gj.10Stic VZ:J_L18

o:r this :L--'clc. ti011S11ip lies i:1 ~c11G :f~ct tl1.:~t ~:lJl1oj.~nlL:.l st:'less
.. COl1clitiol18 El~;~;:e t11ei3.1 1)j.'ese~1ce lCi,10r111 Li·rs·c oy ~cecto11ic 8(...l1t11Cjuc;}:es

c.:11d later by VOlCC11ic eru;ptio11. u T1Jis t11eOl'"lY \788 develo~ped &~S Ci~
j.1GstJ.lt of il1te~1sive j.1 oseLllc11 :LolloV"li11c; uJ.?on .. stu.dy of t11e 1T8\7
Iiebl'ides V01CC~11ic ere ~\11d j.' eC811t VLJ.ICZ',l1is111. Refe:t.')8l1ces ~GO t118
::'lela. t i 011S11ip be t\vee11 O~ .1'7 t11 CllJ.t..~ke s C:. ~1d Vo1CGi1ic C,c t i vi ty h£t ve bee 11
nude elso by Gutenber3 ~nd ~ieht8r (1941, 1949) ~ild Beniof~ (1954).
T11e :rO:"111e~' l10ticed that intGl"lmed ie. te cle~)th e~·.Itt11~u~J(Gs fl'"~e CIUG11tly
occur under lines of volcunic conos. ~hoy ~lsot1949, p.lOO)
st~~~ to tl1z:t tl~ue tect011ic eCl'7tl1C].u.c.lces tr j10t i11:Ll'8ClUol1tly •••••
C,CCOl!1.i')'-.i1Y 011 follO l\7 110tel)lo crU~)tioi1S.u Tl1e e::'1 U1Jtiol1S of I.~[itJ.11[t

Lo~' in 1868, C~11cl S~l~u.:lz. j irll~~ in 1914 [.:"0 cited ~~S oJc~unplos a.11d
11lontioll is lilcde tllc'~.t c:lt11oug11 o2~et11qlJ.~.lcos D.ssoci&tcc1 rvitl1 ==2trJ2ti
(1912) ~.11cJ ?c.l1 icuti11 (1943) Ol'lJ.~)tions did 110t 0:'i~i11(;,tc closo to
tl10 \TOICZ:110GS, thai:1 :Loci rJcj.,1Q .10CL ti~;(l :12t Cl')P1'"'o:~iE1Ctoly tIle 110C:::7­
ost j)Oi11ts o:f the P:'cific c~ctivo bGlt, [,ujL-.COl'J.t to "0110 AloL1.tic~:r.1

Tr011Cl'l E,,~1c1 ~c118 ACL:p·ll1co DeOl) ~rGs.~joctivoJ_~r.tr It is C011Clu.dod,9
11o\vGVOI', t11z_:t tl1oj.'Io is 110 "CCllS0 ~·.:1d orroctn :c~ol~-cio11S11ip betV"/oorl
i l1t C :"11110 cl io, to 0 \-'1" t11(d.lJ.c:l~c S C:' 11(1 0 11lJ.p t i 0 :L18 ~ .. ~lcl t 11~·. t t110Y 1)11 abc:: b ly
o11igi11c:,tc :L11 0111 He. singJ_o SYStOY:1 of stl'oSSOS.if BOi1iofr st~';toc1 t11c.t
V01C::i11ic ;'ctivity is c n1L~11ifostatio11 of Ol'OC0r1ic ~f):'ocossos c:i.1d
ofro~1cc1 ~:L1 hY1Jothosis :Lor tl10 o11iCi11 of volC~·.1.10CS, i'i.1 rJhich ho
sugGested that \lhOC1t pl'"1odu.ccd i11 fc.ul"'e :"1oc1:8 by tho i11Gl~·.·..stic
cOlnp0110i.1ts of tho rcpoc.tod to-a11d-:f:.'o st:;,,~=·.j.ns i~1volvod i~1 tl1G
SCllCll·~."Gioll o~ the sCClU.Ci.1COS of c(-:1"tllqL1~..'1(cs -..l1.G :.·:fto~"shocl(sll is
t110 SOUl1C 1:; of volc~i.1ic ·cllorgy. ,,~lthoug11 110 cstz..blis110s 2. :"01[- tio11-
s11iJ? bctrJcon o:-:'tl1.Q.ur'.]{os ~~11Cr VOlC,>11ic [.ctivity~ B.011io:ff (p4'~·OO)
is CD.j.l o:LlJ.l t~o p11ovic1o t11c:t " the pj.1 osont 1~2tc of v01C,-:.11ic 0110l1 'gy
rolcct so sho uld be 0 CJ.Uz~ tod to ~) IJ11~~ se of so i srl1ic-ho2~ t GOj1orr:.··. t i 011
VJl1ich OCClli1 1'od 10l1[; ['~go, l"c.tl101' t11C:ll to tl10 ]).1'08011"0 11[·.tO. H
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l~st prepared b¥ Tcylor (muinly from t~o Intorn0tion21 Seismolo­
glcal SlJl11Llcry ?), frarn GlJ.t011bGI~g c.111d RlchtCl~ (1949) end frorn
Seismological Bullotins f~om Pivorviow, Brisb2no, Pasadeno,
U" S. Canst cnel Geo.c1otic SLU'vey 811d l':evJ ZOC.ICJ1d. iJ:he oC~J~thCluc~kos

h~vo boan ~r72ngod in chronologiccl order in thG lists
8ccampanying Figuros I~ JI, 2nd III, and cro rop~oscnted in the
:figure s by symbols be. sed 011 tho sa on1ploYGd by GlJ.tcJ.11Jorg [~11d

Richtol~. It rll11 bo 110ticed thet, details of foc[~l d01J"th [~11d/Ol'"l
mcg11itude O=L rrL811y of tho GCl'lthClu~kos 8.11 C 110t ['~vailcrblc end t110
posi ti011S of theil'1 Cpicoll.tres 11c~vc bOOl1 nlz~j.11~od vIi t11 De if?" ox' c
. symbol C"CCOTIlpC.11iod by [.~ If?U. S:hc compilc~tion of )6118 lists of
eCIl t11qu.nl(8 S I l ovo21ecl t11c~ t 0118 01'1 D10j."O ['~l tG::""111C: tive posi ti011S had
boen detorminod ror somo opicontres. Positions omployod hcve
beon those considered to be tho morc 2ccurctc end which would
correspond most rocdily to the strengths of tho o~rthquGkos

roportod Lrom v~rious contres within tho ~~02. The PIQuet Deep,
VJhoso positioll V1[~3 tC.lC011 frorn G120SS110l' (1955), pl"obc:bl~T 1"OP11oso11ts
t\VO structurally il1dop011do11t comp011cnts 1 011G Qssocic tod v1i t11 t110
BisrI1[.T'cl~ S02: VOlCC.11ic D.11C 211d tlio ot11Cl'1 rJith t11G nOlJ.tol'
Llo1[:11esi<-~n Z011e if of Gl[~eSS11er (p.873). The sig11ific<::11ce of soraG

Q...·~t:-sl)icC11tl ... 0S, tl1cl'1erol'e~ especi211y those botvJcen tl10 153o.E. 211d
15L~oE. TIlcricliL:11S, is difficult to detorrnine. For tl1is rec:son 0111y
O~~iCOj1tl'lCS that OCCtJ.l'1 VJithil1 r:.11d 0: st of ·~11o sout11costol'11y,
DorthDGstorly oriont~tocl componont 2~e considored in tho
:LollorJi11g discussio11. A110ther difficulty c.1'i808 becCtlJ.so I'.It.
BGgcilc is in G st2te of continuous eruption end it is not possiblo
to corrolcto seismic cctivity directly vith c single, do~inite

outburst. TherG Gro~ however 9 sarno reli~blo reports of 2ctivity
ovor spocific periods ena of tho moro sovere oruption8. Theso
2rG listed hereundor: .

1. 4t11 SopteYnber~ 1937: i1I-Io8VY OX1Jlosionsit ~ (nO utli118
of t116 VOICC11ic Activity, 19L~1-1947n.M) .

2. 15th IVI8Y~ 1938: "I-Ionvy oxplosi-011Sn ~ (As ['~bovo - soo
£'.lso Fisher (1939). . o' .'

3. 1945-1946: Occ:sioncl light explosions With ejection
of If scoriatf

9 S0111ctimes cccorapc.niod by c2rthqualc8s.
(As oboVG (1)).

4. 1950: 1-\ tf VO "i.'1y c~ctivo period" COIllil1011cod c:t tho
beginning of 1950 end 21though eruptions were
spcsmodic strong outbursts wo~o still occurring in
October. Noted ~lso weB tho fnct thct Bngcna weB
not very cctivc during tho were (Corrospondenco
fl' ODl I.Ir. VV2,11[1co-B110VJn~ Tor ol(in['" B 0 ugc. invillo. )

5. 8 t11 1\.:121'1c11, 1951: TO:i.1 01::inc. l'lopor ted U ho['.vy florJ' rod
lc.vnu c.t ni Gl1t. (Sigl1C.l fl'10rrl Distl'1ict Oormnissio11Cl'1~

SOhC~110. )'

6. JU11G, 1951: HB2gc.na c.ctiVG stop 110rJ cr~-:tGr 011 110rth
side 81'lUpti118 stOf'.111 ~.11d snlo1ce ••••• if (Sig1121 :Ll'10nl LI:e.
Yl[~11c:co-Bl'10\711. )

August 5 ~30ptcrl1bo:', 1952: l\It. Bcg:.-'.11C'. aplJOClrcd to bo
"most c-.ctivc it but t110 \Vrlitcl~ st~-.tod thct 110 VJe'.S 110t

:fcnlilic:l'l rJit11 tl1c 1)[:ttOI1~1 o~ [1ctivity. (lJ:X:tXlcct ~Lronl'

roport by PQtrol Officer J.A. ~rskinc.) .

iJ; T110 cOllY of t 11is c:rticlo \7C s l'CCC tvod ~t Ilc:bc: ul but dGt['~ils

of :~~ utl1011
, pL1blic~.tion C~11cl c1~.to rJOl"O 110·t i11Cluc1oc1.
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1
Lo~ J~ = 6.0 ~ O.9H

T110 t111~OO mc.jol' po:eiods O:L SCiSLt1ic ~~ctivity (e.s
do tor'Eli 11LJd c b ovo) ~. ::"0 d i SCD.sse d so :!C:l'C'. tcly ho l~O und·Ol'l:

J U1 Y 1 or;3 · B .-~. f7,-' if n , .. .L"~ U-)+· ~ C~ Oi~ ~!- hr'~ III J. ') if UCI l' '., "1 C'Y1101'''':''")..._, :;J.../. ... '-J" .--,\- < '-' 1 v V ~l .. -. LJ '-.... ~ u v L ~ 0 ........ r ~_ ad \.0

fO~'lm~,tio11ft SOl1l1U of OJ.'u'Dtio11 Quito lou.el," (Sir/11t.-:l
J' ).... _ l.J

~It0111 }~,~ < (1 i 0 T-TlJm~': ITLlJi1Z'.; 25 ·C 11: if B [:GC. :.1" 'b 10Vi \7 i t h
g11cnt bJ.·:'.st,H . (SiG1121 f:"'OEl 1110.8, BOll.g~·-i11Villo.)·

~; v·Gust, 1953: SOTI18 stl10~1Z o:;C})J_o S iOi.1S d lJ"::-' il1g .1"llOllth.
(nepOI~ts fl'10i-ll J_occ.l ObS01'1VG~:}S9 Bou.g~·.i11Ville .. )

10.

1
A gl"l~'l)h of t110 GCCLJ1TILUC'.tocl sun S of tho i11cl'lor-ao11ts J~ plotted
C<sC:i11st tinlG, l~OpJ:OSOi1ts tho ole- stic stl~~·:i11-:i'1oboLli.lc1 ChC(1'~~.cto:i.1is-

tic (JC COi.1st~;.l1t C) o:f tllO SOClUC11CC. T11is r:lot,110c1 11':-~s bCOi.1 U"SOCt

to C011stX'll.ct :figlli.~Q 4 \-.r11ic11 11~',s bC(j~.1 divided i'i.1to tl11"lCO soctio11S
to ShOD tho difforent chcr:ctoristics of N (surfceo) shocks, those
ol'liGir12ti11[£' c: dopths IJotrJOO:1 L~O r~nd Ul1dol"l.70 l{ilonlotoi~S :-:11d
intol'<1110dic:co s110c1\:s (70-300 lrrlls.). D~:~TS G~1cl pOl'iods of stl'1011GCj.'l
OJ.'} 111Jt io:L1S of !·IIt. B\··~~CI.j1[,: 21~Q ii.1c1ic[:tocl by b:'olcOl1 vO:i..'ticc:l lill.CS
tahic11 t":I~O nu.rnbo:i."led [ccoI'dii.1C; to tl1c. to:x:t.

~o 011~~1)le c: corl1p~1'isOl1 to bo L1. ·.clo 'Jit11 t11G ~-'bovo

1'lC':LCi1 011COS, SOiSYilic :. ctivity \";J::s listccl .~l1(1 plottod 011 3 fiGu.:20S"
to COVOIl t 110 1)0 r i ocls fr10lil 1931 lI11 t il ir~1El'3die. to ly IJI'iol'1 to tl10
G11L11)tio11 011 15"'011 !~.=~-.y, 1938; fit OEl1938 (l?Os"G O:"D.1JtioJ.1) .until

'J~ 1111.21~Y, 195 f) (cOn1[11811CCr~1811t of yvl·iod: of~ S'C~:Ol1~Ol'l c~ctivity); c'.l1d
:fj.'lora 1950 ll.i1til 1955- Flli'tho:.'l~ to :r..,cilit~ to discu,ssioj.1~ L.
fourth ?i3uro hcs boon prcpc~od shoDiilg the sequonco of ell
tl":;Hl011 S listed rJit11 ~.=~" .. Gl1itl1.c18 G 01' Gl'10~·:tol'l. This is bC.SCl~ 0i.1

riol'l: C10110 by D011ioff (J-949 p 1951, 195Lt) rJllO he s s110\7i1 t11L.--' t tho
o l~: s tic s tr~Q. i11-1'l ab Ok,1)1d ~ C C 0111l)C',11y i11J 0:" l)l'od D.C ins L"".11 c(C-~rt11Q.u.~~:I:c

C[:.11 1JO C~ lc'ulL~tocl ri'oEl tho SOiSi.1ic onOJ~g~l libc11 Ctod. 110 fOU.i.1d
thCLt Jc110 sqU2.11 Q l'loot of tho o~~11t11Clu~·.1~e· G1101'GY (J-2-) is l)l10POI~·cio11o.l

to tho elc.stic st11 Ctil11'oboU11cl. J C;':,11 bo dO:i.~ivcc1 fl~orl1 c, :rOl~ii1ul~--:

UL18 to Gl1to110Gr~ C.11cl I~ic'htol" (1942;' 800 :.lso 1949, p"lO), ~·.l1d
oxpj.~essGd by B011ioff (1949, p. 1838) L1S

BctDGOn tho 1937 ~nd 1938 oru~tioD8, only 1 cpicontro '
occurs opposito Bou~~iDvillo, :nd this i8 situ- tod SQuth-Dost of
tho Pl~'.110~l~ Doep. T~lC ol'ic;ii1Cl ~311ocl~ ill, ~~ll.iG 1)ositioI1 g 1:To.29,
11[',8 t11'J Sl'CC test Lll. ~311itll,do of ~·.lJ. Sllocl~s cJiSCll.Clsoe] i.11 tllis

After ~obru2ry 1932 ~.~d ~rior to tho oruption in 1937,
only shocks Nos. 10, 11, 14-17 ~nd 28 ceil bo considorod iil tho
vicillity of Bou,~L.i11VillG. (Dotc:ils of (101)'c11 :-.11c1.1n~~Gl1itLJ.dc C'.:"O

110t c:v~~il,:'blo roj.~ l{oso J_8, 20, 21.) TI10 :fil"st siJ: of t110SG,

\vhicl1 occD~1:!.'ed bo·c~a~olJ, J:~Cbl'"lLJ,C,:L'}Y 1932, ~ 11d JL1.l10 1934, C'.110 ~J}1'1C'~nC;0d,

with tho Gxception of No •. 17 ~hoso position suggests thct it Dould
h~·'.vo little inrluo11cO on V01C~11ic ~ctivit::l, ill. ~-rl :'rc botrJOOi.1 tI1e
]?1~':i.1ct Deep rl1d 4~ooo Ll0tol' lino, [.,~)pl'loJcinh'"toly C(luidist~~11t frOL1
the linG of V01CCDOCS6 Tho dODths o~ theso shoc~s very botDQon
r-:O ··1d 180 lrlt lo·rl·,J-'··l"'1S ...... ·1(., +11':'1·:-~£ --1''''rr·11"+c'd·""'cc rr-nrtc l~¥(~O'i-'l 6 to 6~:~:J l • L ...... \. L1 v LJ 0.;. l. 1 l v G ~ 11 L., U 1. l..J t. U..... ~::> l..:.:.;> ... 1 "+ •

1'To. 28 O~" :L'thCJ.u~~~c ol'ic;i11C,tccl ·_.t :. U(1)t,11 of 100 1;:iloE10t011 S i11 t110
20110 b010\-J tll0 PIL',110t D001) __··,2.1d OCCU1'l1"1ocl rJi ttli:i.l :four~ rtlOi.1ths
boforo tho oruption.

A. 1931 - :Ql'1o-o~'tJ.ption 15/5/38 (Fig •. r): DUl1 i11G tl10
'pol'}ioc] ~~\pl"il 1931 D.l1'til Fcl)~'L1.~·:l~Y 1932 .soisn1.ic ~-_ctivity C011sistod
of tl-18 Dilly trIo doop Sllocl-cs rJl1ich OCCll.11 j.'lcd i11 tIlis Cl1CC. bctrlCOl1.
1931 Cl1d 1955 ~ ~'.11d 0 igl1t .s11~"-.11orJ shoc~;:s ii1 t11c vic iili ty of
BOl1[:;C'i11Villo. Four or tl1.o 18ttQx',9 I'Tos. 6, 7 ~.11d 9(2), oriGinc-.tod
011 t110 \7cst CO-"'st Ol)l)Osit_o L:t. Br~;-~c~~1C~ 0.11. 29t11 2:1U 31st JC.11l1C'.1i4Y,

19320



sectio11 A 9 blJ.t bec2u.se of its positio11, its SiG11ific~.11ce is
do ulJ t:f ul.

t •

If the relationship between eo~thquake 2nd volcanic
[lctivit~T eJcists the positiol1s [l11c1 rllrlgnitLl.c1es of s110clcs in 1931
and ~orly 1932 could easily be considered as indic&tive of 8n
inlp811di11g el-'u.ption,. It is also 110ted t11L1t sUbseqlJ.811t shocl<:s
prior to the eruption occurred in zones whose dist2Dces froQ
the line of volco.noG s be.came pl"logre ssi ve ly gl~eater L, s the il"l
tin-les of OCCUl-'re11ce apl)l"Oached the time's of eru'ptio11S~

B. 1938 (post eruption) - Jenu2ry 1950 (Fig. II): In
110tes cOlllpilerJ by Best but not i11cluded 111 G repo11t t11e
:follofJ'ing 1"lelevG11t .in~forrl18.tio11 conceX~11inG activity at l:It. I-)O,G<]11a
Vvo,s 11oticed: tI :l1"lOli1 in:for1TIation avc:.;.ilable it C)ppe ....~r·s thc.t little
or no explosive activity occurred during the war ye&rs. To0a~ds

the end of 1948, spcsmodic nctivity CO~TIenced Dnd prev~ilea for
about 12 months. Towards the end of 1949, the frequency ~nd

violence of the eruptions increcsed uppreciDbly ~nd continued
until [~bOll.t the end of OctobOl~ 1950"-.

111 the tvvo ye8.rs :follovving the LIuy 1938 81'Juption thel'l8
were five ecrthquokes which could be related to volcanic ~ctivity.

(T11e very stro11G eart11quake, ITo. 5, [lppcr'811tly hus no signi~icance

in this discussion). These are Nos. 1, 3, 4, 8 8nd 12, and oro
situnt0d in the zone between the· west coast o~ Bougainville and
the 4,000 metor line. It is considored that thesG~ in
particular Nos. 1, 3 ond 4, should be regarded us following the
~938 eruption rather than precoding dctivity in 1950.

Between 1940 and 1945 only shocks Nos. 16 9 20', 23-26
ol'1igino..tod tl1 t118 vici11ity of Bougail1ville, ci11d of t110se, 0111~l

three (Nos. 20, 23~ 26). occur in close proximity to the
VOlCQDoeS of Bouguinville.

Shock 1100 31 of tlc.~G11itU.de 7 origiY1J. ted' i11 the surne
position as No.28 of tho preceding discussion A, but it is not
known whether its focus was at the same depthe It occurred in
1946 when thero were light explosions, but,becuuso of lack of
detail. of tho latter ond since 10co1 observers do not mention
any major eruptions ut this time~ it is considered. that 8
rc12tionship did not exist.

Prior to tho spnsmodic nctivity ~t tho end of 1948, there
vVC110 t11reo SD1Qll ~ VJ idely di sporsed sll.oclcs of no al)ljare11t
si2;ni:Lic~~nce, (:I:Tos. 35 ~ 37, 38) (.:~nd 0118 sh8110VJ shoel\: of ~.IEtgnitude
6-7 VJI1.ich occu,r11 ed i11 JU11G 194'8. This .Slloclc, ITo. LtG, originated
·in closo proximity to Mt. B~g2n8, rind may have boon related to
tho activity at the ond of 1948 referred to by Best.

Pcrl1aps the ti10st Sig11ificEl11t earthquo.lcos i11 this pel~iod

ure the ton shocks covorod by Nos. 42 end 44, which occurrod in
SoptoDlbor, 00 tober· 1949. The ~ ini't ial shoch:s i 11 oo,crl so qUCi1CO

VvOl"Q O=L I:~D.gnj_ tude s 7 D11d 6~-7* Dnd the strain-l'ebound cho.r[:cteri s­
tic df the series is quito appreciable. Unfortunately the depths
of foci are not Dvailable. It must bo noted, however, that tho
shocks of Noo42 did not originate diametricnlly opposito lit.
Bngana and th2t tho following soquonco of Noo44 wore to tho north
811cl 8.vvay f:eorn t'lt. Bugarin 9

o. Fobruury 1950 - Juno 1955 (Fig. III): In addition to
il1fo~ern.atto11 ro:portGd 011 nctivity at II/It. Baga11f.,1, it is to be 110tcd
also that Best gives from Juno until ubout Septembor as tho
strongest period of activity during 1950. It will be morc
~onvcnicnt in thi.s soction to discuss tho eruption sequenco us
l1U1Ur)orod 4 to 10 and tho cOI'rcsponc1i:ng occul-'ro1190s of' cD~rt11CJ.uc1}:os.

([J) "·l~.~ 1950~ 0110 stro11g il1tcrmod·inte c1opt11 shocl( ]~Toe3~

. occurred during the strongest period of activity.
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The epicontre W2S south-30uth-~est of ]1t. Bogcna in
tho zono bot~oon the ~est coast of BouGalnvillc ond
the 4,000 metel~ line. A sr:1ol1 (?) shock, Ho.6,
occurred t:lt the s£..me el)icontro in Octobel~.

(b) 5. 8/3/51: T~70 small (?) shoclm, Nos. 10 ;'~11c1 12,
occm.~red in the vicinity of ut. BCGt:lna and in the
zone just west of the volcano lino, the formor 2
months befol.'e the eruption end the lottel~ 2 days
after tho eru~tion. ~arthQuuke No.ll originated ut
a depth of 60 kms. nt the eastern edge of the Planet
Deep on the dZty of the eruption•

'(c) 6. Juno 1951: Precoded by stron~ earthQu8.kc, No.
15, on 21st E::lY in the same zono but north-nest of
cpicentre No.3 Gnd VIi th focal depth of 150 Im18. T~/o

other epicentres, Nos. 18 and 22 ~ere in tho some
posi tion as rTo.15 z,nd the oarthQuake s, one s17wll,
shallow (?) and tho other small (?), inter'fJIOdL::lto
de~th, occurred ct tho end of Juno end in Docenilier
1951 ros~octively.

(d) 7. August, SoptembG~ 1952: This 2ctivity proceded
by eorthQuQko, No. 24 in Hay 1952. Tho epicont::.. o is
tho smne as that for No.3, the s110ck wus Ikcnitudc
7 ond the focus ot a dopth of 50+ kras. During the
eruptive period 4 ccrthquakes ol;rgil1otod in close
proximi ty to ITt. Be:cnna in tho zono iriUTIod io. tely rIC st
of tho volcano line. Thoso ~re Nos. 25 end 27 to
29 [111d mztinly occm'red ct she.llon do'!')ths. In
!~OVOl7lbel'> of tho S2I10 ye2.1', em intcrrncd h1 to dopth
shock, lTo. 30, occurrod in the some ZOi.10 but south­
00. st of the sho.llo'.7 shocks. Its ClJicontre r/2 s vory
closo to tho L~ko Lo10ru crater.

(e) 8-10. Juno-A ugust, 1953: 1\i.1 ecrthQunke, No. 36 in
March 1953, preceded this activity ond nus strongly
felt in Buin. The focus DOS at G depth of 60 foet
ond ~as situated in the zono adjoining tho volcano
line. Anothcl' shock, ITo. 38, apparently strong <::lS
dotermined from report from Buin, und 0 smaller
shock, No.40, occurrod during June in the same
posi tion e.s the sb'>ong eo.rthqualws, 110s. 3 Di.1C1 24.

Tho Gnnlysis of the comrorison botvl8en co.rthQU2.kes m1d
volc~mic actiVity 2t Et. Bcgana results in tho :follo':/ing
generalisations.

(1) As stc.ted o2~lier, if the relation betDoen tectonic
earthquLkes end volcenic rctivity eXisted, the
oarthQuc.kos of 1931 ['.nd 1932 should lo~ic[.;lly ho.vo
preceded 0n oruption. In 2 liter~l sense, they
preceded the eruptions of 1937 Gnd .1938. In the
intervenin~ Dori od, hor/evel'>, there ':/8. san uuus u2:1
movement of e..;rthqunke s outncrd to the zone be kJOe:1
tho Planet Deep end 1+,000 me tel'" 1 inc and just prim"
to the eruption to beneath the trough itself. This
outwcrd trend ',7as :further expre sse d by the eCl"th­
QUGke south-nest of the trOUGh in the period
betDoon tho tno m<::ljor eruptions, althouch the
signif icc.nce of t hi s Ie. ttor opicontl'e is doubtful.

Hore signifi.co.nce should posoibly be i:'ttr-.ched
to the distribution and mQvemont of epicentres in
1933, 1934. These shocks oriGinc.tod in en L.re
extendin~ alon~ the e~storn morrrin of the Planet

U (".J 'o.J

Deep to c pos'i tion (No.17) eoot of tho 4,000 metel'
lino. Tho mOve[11ent of the: foc i of the Qc.rthC).uc\kG S

vas from south to north along this arc.
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coacentIl~-:ted/ Epicoi.1tres ['i.'tel' 1938 up to 1945 r/ere gc..nel'c:lly/
[l,long tho zone boruel'inc; the nestcl'n m.:.l"gin of
BouG[\invillo bot':lCen the co~st Lnd 4,000 metC:2 lino.
It h,·,.s i::11ready been mentioned thr:t those occlJ.1':eing
in the t~o yours Grter tho 1938 eruption should be
reGl:rded c~s bolon~ing to ~ post-eruption ph[lSe.

(2) Apcrt from the o..:.';.'thquako, No. 40, in June lS48,
there is L"'. somer/helt <.,nnlu:.:;ous serh,s of SOiSL1ic
events associ8tod rlith the 1950 e~uptions. 7ho
1949 shock~, Nos. 42 end 44, for rlhich depths of
foci 2~0 unfortu~~tely not ~vQil~blc, originated at
tho northe~n und of tho 1933-34 arc end, furthc~noro,

the uovC8ont ~~s from south to no~th. AlthouGh
thcl'e is c. considel"cblo diff'oronce in tho timo leg
botr/eon events in 1933-34 ~ nd tho 1937 eruptia:l end
th::t bOtU80i1 1949 soisnic cctivity ~~nc1 the J.950
eruption, it is olso noted thct tho onerGY release
in tho In tter C'-::.so VJ<.' s consid01'~-:bly c;ro<:\ ter.

DL~inG 1950 cnd in the follo~i112 ye2rs the
lc.rcost n:<~nit udo shocks occu:"r'ed [~long tho zone
borderinG the rlestern nergin of Bougc.inville in
positions sinil~r to those of epicontros in the
1938-1945 pC:l'ioc1, '.'/hile sonG smeller oOl'thqunko s
occl4'red clong tho volcc:i1ic line. 1:ost or tho
let ttOl' ';lore centred in closo pl'oximi ty to Ute D, g<.:no
end occurrod du~ing poriods of oruption.

IV. Concl us~.Q!}

A. Al though the OV01YC:::; do se:.' ibod in thu trIo set s of [;onor[:li SCl­

tions <:;bove o::;chibi t a comElon trond, much mo:.'o infol"il1[' ti on is
nocosscry bcfo~c it is possible to theo~isc on tho rol~tionship

betnoen tectonic Q~'rthCJ.u::h:es '::i1d volcc.nic activi ty on
BoucZU inyillo.

B. Tho posi tions of opicontre s iTo s. 24, 30 , 36, 38 und 40 (I ;.:.'y
1952- Juno 1953) in tho vicinity of tho Lako Loloru could lo~d

to speculction ro[';ordin3 c possible eruption rt th~t contre. It
must be borne in mind, honovor, th:t:

(1) bCll'thqu.:..lcos hevo ol'iGinctvd in positions in tho
vicinity of D~ke Loloru in o~ch of the throo
periods discussed; 2nd

(2) ulthou[';h seisHic ectivity ccnnot be directly
c,ssocin tod ':/i th tho or icinol l'cport of incro[' sod
thermcl cctivity in 1951, lcter reports of incrocsod
~ctivity nt Lqke Loloru end ct the Pir~s r.iver
thermal Ol.'e<.~ c 01'1"(; spond rI i th strong Gc.:cthquclco s Eo.
24 on 9/5/52 ond No.25 on 14/8/52 respoctivo1y. It
is considerod thct the letter roports, origin8ting
i':"'om ind i~c..nes, \"/cro be. sod on tho e:':~l't~lC.!.u~·l;:es 1'<} th-.;r
thon ~ny significent altcrction in thormel :ctivity.

C. Tho comrnon tl"onll ootc:blish(;d bet':leen cnrthoucl;:os 2.n(1 volc.:.~nic

o:,'uptions in J.;ho t';IO m~'in periods of cetivity on Bou15cinvillo
is sLdl.-.r, zlthough not ontil'oly comp(.,tible, r/ith th:::t
dotcrnin(;d for tho No';} Bobr ide s I slc n:1 s by T~~ylo:i.' (1955). Ho
stJmm~:risocl tho l~OsLllts of his findin[';s cs follo\7s:

II (1) Durinc tho ty/olvc months bofore tho Ol'UT.ltion r:
mCl'lcod incro.:'.so ii1 tho frcclUoncy of toctonic- errth(Ju~'kcs
occurrod thl'OLlChout tho ,.c/holO of tho liO\7 Hobridce -
ro~ion. .

•
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(2) Host of the oai1thclUl.. l;:o epiCG~1tros l;::y in c.
structural plene Ii/hich includes the 1s1c.nd deep Vlest':l.:'rd
['nd p;:.\rullel to the gcaort\l trond of' the islc-nd g110Ul).

(3) Tho grectest concentration of' epiccntros occurred in
tho dce!} opposi to the hmbrY1i1 volcnno. Thi s is in ;:: posi­
tion e.lmost normc~l to AmbI'ym in tl10 lino of' tho zenercl
structur:::.l c.rc.

(4) Arts;, the o:.-'upt ion bo ~i' 11 tho eurthQ.u~kes r.1oved
ec strJ~.~rcl into Q pc. raJ le1 !,lc~ne nhich include s tho i sl\:md s
~nd e,c t i ve volc:.:no. tl

Thi s inve sti :~n tion h;:; s shorm the t thoro i.,l'>e cortcin
i'octuI'os rGl['tin~ to the structuros of the t,:/o [;reC's which
indicato thc.t tho crustr:l structural p1[!l1cS 2I'O different :..'neJ thee
the nppc.ront structure1 simil~rity betuocn thorn is not duo to 2

comrnon die strophic 0::''' i£;in. The full signific::.ll1ce of the so 1'0,,; turo a
CQl1 only be dotormined in resocrch which is beyond tho Bcope of
this ~opo~t but they ere mentioned hereunder e.s c besis f'o~
f'utlli'O discussion.

A. 7he distribution of' o<.:rthguc.kcs in tho vicini J0Y of
Boue:..: invillo t..s·· plotted in FigurG s I to III is not in accord::,nce
nith tho results obtc:ined by GlJ.tonborc; [~nu =~ichtor (1949) nho
found th.:t in tho NOr! Hebi'>ic1os i..:ac1 Solomon Islt.!nds lithe troughs c.:.10
on t ho south-~"';Ie sto1111, or coat inonto.l siue, the sh;JllorJ shocks ere
bctnoon those [';"1.d the isle.nc1 chc~ins, \7hi1e intG:emedi[.~te shOCKs ~-.l1C

undcr tho isl<::nds or bCJyonc1 thOl;l tOrJards thc open Pacific, ',Ii th Co

forI deep shocks fL:rthCJr out." Host of the ost<:;blishod epicentres
of shGl10~7 (surf'ace) shocks in tho BouGuinvillo .::ru: occur e.lo11S
tho '.1Gstern portion of tho islf.nd but there ~~j,1C t',"lO oth\Jr
posi tions r/hich extend so uth-oe. st from tho southc,-1:'1 limi t of' the
Plal1et Dcep vlhore onc mc':jor sho.llo ',7 oQrthquoko [:11c1 somo Gm~'ll\Jl'>

shocks hc:vo or i[;in[\ ted. ~'~ost of' tho o~~rthgu:~kos, cle. ssed c:..: s
shc.llow but which oriGin2tc ct depths close to tho uppal'
(70 km~ ~ limi t of the inte:er.:'0dic to shock zone ere 2 ssoc ie, tod ',ii th
int0rmod io to shod.:s bolon tho :::-~rc[. be t\~/cen tl10 trough c.nd tho

,mC'inl~~nc1. The triO deaD shocks Dlotted hc.d 'foci si tuctoc1 b(;noc:.th
the bel t bot,70en tho 4:000 metc:1 lino clnd the \7este:ei.1 m:11gii.1 of
tho island. Tho distribution is illustreted in Fisuro 5 nhicn is
composed in tho snno menner C:s th:::t OltLploycd by Benioff' (1949,
195Lt) rJi th an upper scction representing "n cver['.~o profilo of
thc r0310n 110l"r(jul to tho lino of volco.noes ci.1c1 c;xc,cc;orcteu '~o sho',"!
tho Planet Deep anc1 2 10Der soction ShODinC dopths and positions
of 09icentros rolutiv~ to the lino of volccnoos. Fo~ convoni~nco

u di:L"f,:-rcnt sot of symbols h..::s b..:;on oin2,Jloyoc1, to shorl tho
~~lntion of shocks before 2~d after p~riods of volcanic 2ctivity.
Tho c0D1:91exity ia the Cli sposi t ion of GiJicontl'>c s i a in contr~:at
to the Yo~ Hob~ic1es ~hcrc the 2bovc-mentionod conc1itions
uosc2.'iboc1 by Gll.tcmbc:1[; 2nc1 Jiichtcr Gljply. '1:'his m-:;y be uuo to the
existcnce bOl1outh 30u~2invillo of st~uctur21 plcnos nhich ~~o

dif'f'oj,10nt fl'>om thoseostoblis~'lOd by Bonioff' 1'0:'" tho lTer! aobric1os.
On the othc:c :1~;l1c1, t110 nLunbor of epiceDtro s plotted mey be
ii.18u_Lficiont to shori the t:1uo st11uctur~·.J_ trc.:nu.

B. Clacasncl' (1950, p. 873) statoa th':'.t trS-'he Solomone ::;dd no·:/
lIob::'1ides, ~~l thou~h obviou:Jly VCJ.'~r simil,~l~ in ~oolODic~.l histo!'j­
c,Dc1 structUl1c ~-.:;'~O i.. ..~ p:;.'(;,sont separatec1 by doop SO[; (b010',-1

4,000 me ter:.J.) II Eo 2130 sug~ost::; tl12 t the Solor:l.Ons c.re pOG::; iblJ '
'liiL[;:cc1 ',-I ith :Gc.atcrn Hc',-} GUlrl'.jQ bet·../oon tho Plc;n'Jt Deep ~:.nd '~;h":

tronch ':JCst oi' the aouthc:':'l1l11oat ill0mb0rr.; of tho Solom.on I:::;:i.<:11c\S
Ci.1cl through ',ioodlul1lc Islend. An CCGtcj,11y exto~1:Jion of' th\J lc\ttc;r
docp trOll.3~·1 is considol1oc1 to bo thc most lik\Jly c~: UDO of the Clc~oJ)
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we:: tel" betvlOe:1 the NerJ Hebride s 2nd 301or:1ons.

The Pele2n nature of recent volccnic ~ctivity in B:stc~n

New Guinea ~nd BouZ2invillo end the fect th~t rock types from I~t.

L~mincton, l:t. B8g2nn ':'il1d tho L~ke LoloI'u dome 0.:"0 cnc1esitic,
~lmost identicnl in appe8.rence enrl quite distinct from the
prodo~nim'ntly b<::sic type of effusive rock of tho Bisril~~rck

Archi:Deh~c;o volcunic ~~rc sup::;o1"t thE: possibility ·chc.t there is n
link between the Solomons end E'::,stern ITer! GuinGc.. Tc-.ylo:.' (1952)
st:::tcs thc;t Ambrym Islcnd in the 1Ie'[/ HebriLlcs is C.11 opeil cO:·ll~l).it

type of volccno c.ne"1 the: t the. 1~:v8;::; 2.:"'0 bc sic L1 conposi t iOD. In
vic\7 of tIle se fe-,ct sit is cons idered th::. t, ~...ltholJ~h BOU[:;8 inville

o.nr] the ITcVi Hebrides ;;.:ppenl'" to h<..:ve. similc-l'" structul"CS, the
:fo~cos \7hich produced them ~3d 2~C still oper~tin3 aro
com~~~8tively recent in origin ~nd differont fror:1 those \7hich
ope~L.ted '.7ho~ c1io.st:eophic Pl.'occGses be~c.n to fOl~m the islc,1d
ch~ins in tho ~ogion.
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No.

Lat.
Dc.te °

8

Der)th
in

Ens.
:Remarks

of 60S, 1550B (G&n); felt KietQ
TIi?6.
of 6};08, 1550r.: (C-l:~~).

.of 7'~-08, 1~50E (C-C:::1), 7°8,
155or; (=-{).

of 608, 1550L (G&~).

. Cluss. B (Gt:~(); of' 7°8, 1550B;
felt ~iete np3, Kotopo HF3.
Clo.ss. A (('-2:.2); of' 60 s, 155.30:8;
fel'c Dulce of Yor:: 1G. !'{F5,
ro1'0''''0 ')-"'4 -)"1J" ul 'i)];'7...\. J.~ 1.1 .!.. ....J.. , J.,- t.1.. l.~ ,.l."- ':J.

N

6~ 1:
6.9 IT

6~ 400

7.3 380

6·~

7.0 100 C188G. B (C~J); of 4.50S,
153.90 D.

7.0 n (G~~); of 5.1°8, 153.1o~.
6* 100 Class. B (Gen); of 6.708, 1530~.

7: 4 60 of 60s, 15Lt°:C (Gc::2).

6

N
N

7

6
6} 70

50
6~~ 100

5.3-5.9 N
6:1 60
6k 80q 180
64' 100

._------- -_.,-----_._.-----_...__.._--_...._..._----
1 6. 4.31 7 155
2 24. 4.31· 6.6 155.2

25_ 4.31 6.6 155.2
3 23. 7.31 6.5 155

4 9. 1.32 6~~ 154-i

5 29. 1.32 4.5 153.5
6 29. 1.32 6.2 155.0

7 29. 1.32 6.2 155.0
8 30. 1.32 6.8 155.4

30. 1.32 6.8 155.4
9 31. 1.32 6.2 155.0

31. 1.32 6.2 155.0
10 8. 3.32 6 154
11 30. 3.32 6+.- 154~

f12 17.10.32 7'2' 157
13 7. 6.33 8 156.7
14' 18.11.33 7 155
15 11. 2.34 6-:1- 154~
16 27. 2.34 6

2
154

17 13. 5.34 5~ 154

18 13. 3.35 6.8 155.4
19 20. 3.35 7.8 156.3
20 12. 5.35 6.0 155.3
21 23. 8.35 7.0 155.0
22 19. 4.36 7.5 156.5
23 11. 5.36 5.0 153.0
24 17. 8.36 4.8 155.8
25 28 •. 8.36 7.5 156.5
26 29.12.36 4.5 153.5

29.12.36 4.5 153.5
27 23. 1.37 4.5 153.0
28 31. 5.37 6.5 154.0
29 23. 9.37 6.7 153.8

23. 9.37 6.7 153.8
30 26. 9.37 6.7 153.8
31 6.10.37 6.7 153.8
32 8.12.37 8.5 156.0
33 20.12.37 8.5 156.0
34 22. 2.38 8.5 156.0
35 6. 3.38 5.1 153.1
36 8. 3.38 5.1 153.1
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No. D".to

--,.._-
L;:·t.

°S
l,one;.

°1-1
.u

Depth
in

l.;"ilS •
TIemo:'ks

------- ------

cf Eos, 152.50:: C1c.ss.B (Gt~~~).

cf 4:j:0s, 154°E Clc.ss •.~ (G[~J}).

cf 4-;_oS, 152-&°:-.; C1e.ss.B (Gc:::'.);
40S, 154°D (DeIS).
Cl~' SSe B (G[~~l).
(Gw"l); cf 60s, 1550j~; 50s,
154° (JSA) •
cf 60 S, 1550 E.

cf 60 s, 15 5°:G C·:~)·

( USCGS); cf 7-;' OS, 1560r; (l':Z)'
(USCGS); cf 7~ OS, 156°:8 (k.~),
7.20S, 156°:8 tJSn).
( USCo-S); cf 6.2°8, 153. 30 E (JSA)

cf 50S, 1520 E (U2GS).

(JSA); cf 80s, 1550~ (USCGS),
8-~OS, 155'~0~ O"Z).

cf 50 s, 15210b C1.. SSe B (c+c~~~).
C1D. SSe C (c-[~~).
cf 4'~0 s, 1530 :C (GC~~l).

IT

7
6':·-+

6% 90-100

70

7
6~·c:.

7:W: 100

6-7 1'1

6+.-
~

6-~ 160

6-~ 80
7.1 90

30

6.9 110

6~~ 160
7.1 50

7.3 50

7.8 1T

6% 90
6 140
7 L~O

15)~

15L!
154
154
154
15LI

155
153
153.5
156
157
155
155

153.5
154
153
15J
155.9

153
153.5

153.6
153.6
153.6
155.0
155.0
153.1
153.6

154.8
153.8
154.8
15L[ ~ 8
155.3
155.3
155.3
156
154.6
154.8
153.8
156.5
153.3
154.5
153.3
153.1
153.0
155.3
153.1
153.0
153·5
I:JLr.8
156.5
153.5
155
155
155.3
153.6

()

o

6
6
6
6
6
6

6.5
5
6
7
6
6

42 24. 9.49
24. 9. Lr9
25. 9.)+9
26. 9.)-+9
26. 9. Lr9
~~6. 9.)r9

35 3. 9.46
36 29. 9.46
37 2. 1.47
38 Lr. 1.47
39 8. 3.48
40 18. 6.48
41 21.10.48

6. S;.45 5
31 16. 5.46 6.5
32 1. 7.)[6 5
33 24. 7.46 5
34 11. 8.46 8.4

1 7. 9.38 6.2
2 11.11.38 6.7
3 7.12.38 6.2
4 22. 1.39 6.2
5 , 30. 1.39 7.2

30. 1.39 7.2
31. 1.39 7.2

6 2. 2.39 8.5
7 20. 2.39 7.2
8 8. 3.39 6.2
9 8. 6.39 6.7

10 8. 8.39 7.8
11 25. 8.39 4.5
12 17.11.39 6
13 12. 9.40 4.5
14 21.10.40 5.1
15 31.10.40 6.7
16 11. 1.41 7.2
17 24. 1.41 5.1
18 2. 5.41 6.7
19 4. 9.41 5.1

,20 9. 9.41 6.2
21 12. 1.42 7.8
22 2. 2.42 5.1

-23 6.10.42 6.5
6.10.42 6.5

24 18.10.43 7.2
25 .23.12.43 5.6

2Lr.12.43 5.6
25.12.43 5.6
30.12.43 5.6

~26 24.12.43 6.5
24.12.43 6.5

27 15. 5.44 5.1
28 5_10.44 4.6

29 23. 4.45 4.5
30 5. 9.45 5



... 2 -

-._-...------ • • •__• __~_.... .. w ... _

--_...._..----_. -- -- ---'---.----_._-
NOe D..· ·CO

L~ t.
o
S

Lons.
o
."
...J .

Depth
in
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43
44

45
46
47

30. 9.49 7 156
19.10.49 5.5 154 6*-7*
20.10.49 5.5 154 6t
21.10.49 5.5 154 62
26.10.49 5.5 154
28.10.49 6 153
1.11.Lf9 5 154.5

15. 1.50 7 154

(BGIS).
(BGIS).

l::3GI3je
BGIS •
BGIS •
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._--------------------,--

6 155
7 155

Rorm.rl;:s

50?

60

150

100
100?

100

100

l'T

60
N

6o.t
100

1
USCGS)

70 USCG-S, p); of 6.80 s, 155.1°;.:
J cn \

u.;) •

Depth
in

I~ms•

USCGS)
USCGS)
DCIS ~ USCGS).

100i- DCIS); cf 70S, 1510B (Poom:)
BCIS ~ U;JCGs).
DeIS, PSCC-S); felt BUil1,

I'TU!1lUITUi:i<.', TOl"'okil1o. LI, &\ror...:
c.nd Inu.s strenGth 3.
(BCIS); felt Duin.
(DOIS, U3CGS); felt Buin
strenrrth 3.
(DOIS); cf 8 0 S, 1530 D (~~GG3)
(DCIS, P Q UaOGs); felt st. j
[', t Dui n, :rJ~mL t.:.: n" i, I i.1 us, 4
Tov<...l1~kus, i'Tunkl'fur;k, ~~o~;:opo,

3-5 ~orokin:, 5 ~iet8.

DCIS)

USCGSj.
USCGS •
USCG-S •
BOIS).
BOIS).
BCIS 9 USCGS).
USCGS) •

50_':' D U""C(0)' ·"el.1.. e<t,.... :---+, ~ 9 0 ,ru ,1. lJ 0 .... :J <.., v

Buin, Rem. tcn~i, lnus, 6 ~iet8,

3-4 HiL,10i1, 4 I:°l;'.op0 •

I
USCG-S) •
BCl~) •
usce-s).
USCGS) •
BOIS); felt st~. 3 Buin.

!l;SCGS) •
DOIS).
p); cf 80 S, 1570 B (USCGG).

l
U80GSj'
lJSCGS •
U80C~3 •

60 BCIS); felt st~. 5 Duin.
Ii1te::'mediL to? (1:, UGOC'-S); felt stl"'.

3 0 ~ ~. 4 F 1 Ts ... ,.:J bUln, I ee.C( _s.,
ICo]:;:opo ;',:1d SoJyno.

I
USCGS); Eelt st~. 6 Bui~.

voce·s) •
DCIS) •
l-SCGS) •

200? CCIS); cf 50s, 1500:~ (J~~).

'--_._..._-....-.,._----_.--- ...._----

7

7-7:';

6.'l-fo
1­6-.-i--,-

6-;'-6~·_ c

Lon.~.

°
Lz t.

°S

6.5 156.5
5 15L~
6 154.5
7 156
6 153
8 155
6 - 154 .. 5
8 156.5
6.5 155

5.5 153
8 156
6.5 155

8;1: 154*
6 154 .. 5

7 155.7
4.5 153
6.5 155
7.5 15:>.5
7 156.5
5 153.5
G 155
6 154

6.5 155
4.5 153
6.5 15.5
7 155
5 155

6 155
5 155.5
6 155
6 155
6 15]
6.5 155.5
5± 154~
<3 156.5
6 156
5.5 153
4.. 5 153
6:.: 15:J~~

4.5 153.5

10. 3.51
21. 4.51

30. 1'·.51
21. 5.51

10. C).50
8.10.50

25.10 .. 50
6.11.50
7.11.50
4.12.50

14. 1.51
8. 3.51

13. 2.50
10. 6.50
29. 7.50

30. 5.51
24. 6.51
30. 6.51
13. 7.51

6. 8.51
10.10.51
8.12.51

12. 2.52
9. 5.52

14. 8.52
16. 8.52
17,. 8.52
5. 9.52

19. 9.52
28.11.52
2.12.52
6.12.52

15.12.52
25.12.52
27. 1.53
2. 3.53
9. 3.53

18. 6.53
27. G.53
2]. 6.53
25. 6.53
19.10.53

:no.

12
13·

1
2
3

4
5
6
7
8
9

10
11

14
15

16
J.7
18
19
20
21
22
23
2)-l

25
26
27
28
29
30
31
32
33
31+
35
36
37

38
39
40
41
42

,

'1':0 x'eco:.... us L,v.::li1L:ble bet'lIC'Ol1 J.Jnu2ry ~'l1d Juno 195L}.
,1+3 '.':ccmo:.' i'elt ~,t Buin i11 ,';pl'il 195L[s (11. 11.54).
'4LI 17.9.5l} 4.5 153.5 1Ul1CGOl.
45 22.12.54 5.5 154.5 USCGS •
46 28.12.J4 4.5 153 VSCGS •
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