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Tbe folXavtag r r o t e ~ ~  lnollrder linf'omatiaas d@rlaao& f ran 
%so brief! visLts Xa tha  D'Fntk?ecnc;trs~ux vo l~ f in lc  arenra, on0 in 
Suns, 1861 and the st he^ 28th - 30th June, 3958. 

The ~'3ntreocaatsau~ faLnnde %Lor close t o  the north 
ooast of @errtern Papun. The three mfrr lalando, Csodanaugb, 
E'olr~uoean, and Ramfinby, have @ Bneefi~nt 0% PC~LOWI naat~:,~or?:fh$~ 
soaka intruded by minor ignestu r i soea  ranging i n  coa:maftf on 
f ~ o m  gobbroa t o  granites. Them older pm-Eocene rocks are 
osverad in aamy plaaes By younr.;sc vaEcrontrs rook& tsr w h i ~ h  G 
Plciatooonef age haa baen attributsii. 

Tn ohocb known blstorcy af the  SslnnrXg bPrekc" 
no Pepbrte OP V O ~ C O ~ ~ C  esugtlan in %kc region, nor La thsra 
angr evid~nce OF uucll on ewint+ f n  the Xeipc~nda of &lle Xocal 
n a d i v e t ,  Exanbnation of %;he area, ha~avcr,  rcvcttls v ~ ~ c ~ n i ~  
ooneo i t3  sac!i a % a l l  prcse~veff pBystiqrc~phLa coarxdlificun t 3 ~ 4  
Lt sscm unwPee t o  considor then extinct.  They hnva cs&wSLsrts@2;tp 
bean fict lva wltbirn very recent ~eolozicnP.  time and reaeng evcatr 
i n  the Papmn vol~zxal<s ewe, aP mlaiah %ha; J.ll.Xntrccnot;caw v o l ~ -  
aooeo QBiWOP t o  f o m  %be ewotorr(az ct?xd@neitan, GU:;@G% 8 PSBE~P 
mbt34tg %n,thlra zone, %tibb i'oc.~caae o u ~  a%&@ntisn urn the 
pooalBk3rLty of react PvPstton fa t t h  ter gt"~up. 

Xn 1943, Q ncn Pen% nnrrji aaj%obl9abarh by gowcrful 
csxploslv@ acrtkoltp 0% the foot  sf t h e  Csropu nountoknru, I,et!kj 
than 1QQ aibca asay and t c r ~ o ~ d o  t i;@ nmttr  erwt en& 0% the arc, 
Lcnningtcsn c~uptad i n  1951, Ybcss akuptfons nape grcoc8e4 by 
fhrao unuousl m2jor tectonic @n~thguokce;, %hs sg?bcantr*crj of 
ehtuh appeor t o  ba along khclt pXonao sf tho valc!!nLc arc. T h i s  
r;ituggcat& ths po~atbilh'ty f htl t the erul3thons ;iaatta $r%gg:ereci by 
~ p a o i a l  cond&%fsns of regkonal s t ra~a .  Tha repat?t& of f u ~ % h e r  
onrttlqunkas rarauna tila ;f; i*Ent~aco~teoux X s l a W ~  suggec;%.e thug 
thasc etfese aan8ftisna @ ~ s  perst@tlng. 

- 

Zlae noat recently tncttva urolcrnoee i n  t;Bs Z)'F~'i'er%~eaas%- 
aaux or@ Ioootad about tho rsoat11 owtstczrri portfan of Fsr":pason 
Z ~ l n n d .  They ootwiut of' R GCPPGS 04 cr~Cera and conas baginning 
mar Snsbutute 33ny end ctxbktndOn!:l: south t o  Fmbu 66~lttnB. T$c msP; 
clsnrly daftned and poss ib ly  the moat racsntly eotivs @ra%cro 
sr@:- EGnoner oratcr aouttl of: GebuZ;uScs any, Olou c~atcrr tn %lie 

; O C P J ~ F ~  09 the pcninsuln, o;trictl for? canvcnLcnce F;@: s;ha2X o:ilI ', tho Mama Furibs pcniclsuln, nnd Dobu Kr3nnrl. Betw@@n O i r w  and 
Ekinana orstero sn areo of broken dozantsy dsppewra to be s caaplasp 
walaento p21e a o n a i u t l n ~  of nur~xroue eone~ an& lave f L s ~ : @ .  

&pano Cfn tey.La t itnde ago 36iV6,  Lonaltuda 250' J9i'E. 

Aceese t o  fbe cmter is b-pliozad lag a rou& trsick 
3eeBtng fro~a a anall conr~tal village cast-south-en~t of S t .  
About an ROUP'U a l i ~ b  Winch: ono t o  the top cZ t'no low pin on 
the soutbern stcia of the crotcr, k riakbvcl %pack extc:n& nlong 
t b  open g~slao-coverod srectlon or t h e  ria on thc c7outh-eaetc~n 
aide of tha crfitcr, Pc ~ o o d  VLOP of rho 'tntcrior of the cr;itep 
osn be ~btairied Pro3 % h i e  Cracki 

TI>@ lcratap is rs. sheer-sl&c,llll, u lnost  ctrculnrr, c~vS%;g 
set %a tho gouth-~suth-@wt of tho s u m i t  of %he corm, zhva 
it La QcmiiaotoO by %be aoptborlr onLl north-@c~itara sslls whioh 



are  ~cvcopfil l!'h;n;;>;lccBt fa!';; Z%f:-.licr thnn tho .;autfa-str+c$ rim, Tho 
hcL[:iit of %!I<: CR;.lC I: j.t;~0i;ki7': k c !  1,G3t3 feet. l l 'c3pti~02,  
~- ;nI . l r l  i'r c l.n,i.* t l ~  tiiotltI~-cr-st P $cl l i r a ~ ~  f n  curEa;lug, rr;c'.~siva uw&c&&e& 
np;:c::rsr~@c <:a if thcy ncr:? corj5nscd of n hor::;.ojier~cau~r ~ Q C ; C ~  
T h i s  &tit ructurc ouryr ;  atcd  t i ; f : , t  ;?i*ccc n% o ~ n % c r  ns.2 ~ E S V B  Bee0 

' j 
form& bar B &osorfsaS exp10atvt3- crupt8on sli~htly 4;s;cantffoLa t o  
a ~iossivbt plug which hati ompEateXy eeeled up the osllginfiP 
erater of tbet voZcano. 

; The floor of the crrjter i t r  covcrcd with dews 
% 

z veg6tat$.cn. Rnla f orcat is the  predontnant covcrfng but m:;r 
"e 'b 
g the baoe of the ~szzth-eo~tcrn  wsllb La an open 6;ltlda ~lrars  8 
f aoamg bsdl form& since Zt aae lcof  ia$p@otad i ts  1932. 
B 
3 -. z Eo th@t?mI point@ nca avidant An tba crofer. 
F 

r , I 
The aevth esk;rt@r"n g 8 r t  o f  the oona agy@:;sa t o  be zxtdo 

up @aoantPoZlg s f  fmgmant~2  materiesl ahlch PB ~cn@nnsIPy f isa2g 
BfvtQed. OR the3 t op  of ttso r"im a~213, anl:ula~ Blocka of  G l ; ; r .P~"b  
aoZour;ccit trsehytfcr lava or@ esi"J'G?on, but f OF the nout pn rZ; Ghc 
seh i~ fim-gm&nr?b non-voa%cu3are Oa the  Zewcr s l o p s  
lorm block$ of blnck vcr1cr:nlc glae& are cortcion. " i ' h s ~ e .  ~ B 3 i G & z l a  
Blooka ertgpen~ t o  be mn olcbrr 1e;va. Tha tpachytic Zuve i s  
d@~orlbet& l a  tihe ap&@t98i% t o  t i l ts report. - 

i 
i 
3 $ e  

Olnlr C u   at. Q$'~I+*u. Long. l60' 613%) 

& 
2 O ~ B U  U F Q ~ C P  l,@ @fsttwn%cS ?@ttbgrz tl:o rt:nnnmts sf a 
i rnggecX lcratlcp went; 02 the E ~ n o  Eiu;;lrk nfaetcin stafi%on* TZ;s sorxtiic~n 
j wall o f  the  a ~ o t e r  riaas t o  8 hsg~ht of ~ v @ r  1209 f c c t  cicd &b@ 
T ~eantndar af the con0 RppbnFD t o  soncHe& a l  a group oP O a i l T ~  
i 
t anb rid@% on tho nar&l?ern at&@ ~ f ~ ~ f n i :  2 0  a 8cjzxif;l~i3 tieight 
a: about 02G fcgt, The cxact Booaticm o f  %be crutcr wca aat 

., npgurrrnt rxn*iil the artruotura esss trLcnad f r ~ a  $lie a i ~ .  3ben %% 
~ 8 s  su~priaPng t o  find t t s  ponit ion ntns~?~erl, by shuf agpc=nrcc% tie, 
be s quPte awt@mlv~  lava f f cT$  which ~ocncd  t o  ba acoupying 
tho bow& of tibe arngcr. Tl~e.srarPn@e sf %hie &k~k W s a  af Xave 
appcnred t o  have Zfttla Xra the of aotl CQVQC nu& the 
aostteroh wge%nt tern m a  IfnStad fto socbtt;ercd ta'ma* 

r. -J 

Tl~@.+btlate a t  prasorrvtttlon rpSP thga Ibivo ma8h~ BU~SO%& 
a rct@&nti origin* 

I 

Thka volcanLc i8lf ln8 ragpeoro 'to tro nndo up of 
p r o ~ ~ m l n o ~ ~ ~ y  frnrncntol rcaterlel orl~lnating from o vent in 
epproxlmetcQ? the ccatra of the %rlnmr Lilt@ Oiau, t% ha& rp 
~%g~ccP 1314ePtn@8 crone ot~ucltsmrc ~ h l c h  baa probnbl.y been 
produced bg tba c?cctructlv& act tv l ty  af aLtP~er r;atgFatlni{ vanto 
or explosfve erui~t lons of ~ a a r i t  violence or bo$tz. Tha ragr2fl- 

. enstera ktl2o on Sfiotu aeem ta be the Ifirsgtnet renn~ant af %ha 
old cone. X% r h o o  t o  hbwt  900 faet .  

Thtz anly par8 of D~bu exrmfoc$ 5 / ~ 3  dcta&X @a# 6 ~ 3 i X f  
~ Q Q t t o a  an the! coatst, nenr th@ vlk%rzg@ PP ~ ? U P ~ B % ~ J ,  I$ tl@maZeii 
ntoeoim tlepoa i t a  of fr?ep$%!m't;eff c a t c r i o S  nat unl%kc,o t'f-loso Q P G U ~ ~  
Vuloarn o l  Bsbaul. 5 % ~  rook f =@a ran@& fron P hgbt @sPorars;.ii 
tt.ou&rtic-X~oking lam5 t o  bloek v o l ~ n n i c  ~ ; 1 W 0 e  

The vary I&nltod %hat?.;n,al putrate r g l ~  Dobu XaX8nd ara 
fleaarlbtsa belaw* 

Fargunson islnatl eonto &as %kt@ maat csxf araslvt? L'i.1er12:;3S 
Weaa i n  tho group. middt ore the b3oe BE tba E m  H&1n pcn ln~u l l  
atsr3 the XamSels meen on the  acstsrn aZ& of fka  isla& OF@ the  
b~g@st  amea, 

t 
\ 



Boiltng aprings, can12 mgsora, hot pool@, ahkte 
e1aJp;ar terroccm, am m u d  poto crra e;cr:t%arcbl aver n eprrraalg 
ve~;etstoet pspogl 02 g~th~esc1 esturrtcd gead&ims nail pa~er-balek 
@us ~ P ~ C B .  Thu area covert; naverclr @cs"@s: am3 ng;eara f o  c O n ~ % s t  
of %ao ~sadoinrrag ajloanga%o zones arkcn%ntcQ v a ~ g  rra%i;ttlp enuG- 
t;i&~t* A &CE.?~@Z%C?F ' ~ ~ P Q O C ~  8f 'kh~ UCE23~8lX0 C P G @ ~  ~pp~fi:~rE?d %O 
fern *fro aort;hc~aD b~undwl~y tka ekea;A* %A@ ~ P I ~ % % v Q G  oni8 t53~*'~8 
wots ao ~ i t t l v i t g  bcysne;P the a$panna Po chaok t b f s  otfi%er;cnt 
waul4 lrava sequirsd ~r~aefdarbsblc t h o  ~rmd st2rsf ul. c x p f  i~mtf  QR. 
Puctb o f  tho @oum% 513 unB6mL~tb a d  superfiaLc1 GPU&%@ af 
rril%c@oW EA@tsr$6X @WBP ~ I O L O E T ~ ~ ~ F B B  of $"rat ~2ttar 

AlX %ha BoPling bprfngs obeomcd bn tba main m%ive 
apdnpt prOdur~cd n aleor ~a3Lrac eia%c.n. ~ l ? t c h  wrzo hcnvilg c l a o ~ ~ y d  
with oil3caauo m~t~rt;ol .  Ebnep ltpw of @Entar 02Wn f o m  ~ra~:n(;Bt 
ttna norgPa of bub'&tUng p o b s  an& b a l w  t t x m ,  ~ i $ h  fwther  Po323 
%a taxp&rraturc, axtsnslrra tosf'2rrc3 of ~ b f % c  B;LE&CP 8m d ~ p a % i l c L  
c,cp~ppl o;E v~getoti~n 2jLat; a ~ m n B  tha poaZ~i are mpLdly be%ng 
replaced by ~ I l l c o  on6 tbc opnt ter  eonoa nro'fdfz5 ti"@ :B'~sll 
gcptaro npa urannl;bjf sovc?reti nTth fna~i fuz  br2;xyf~flra;X om% 
tmtoPUc@Q ga&tarno;sr sf c~geit@Xlfw a i P L s ~ o u ~  sa.t;erWXo 

3n ktra nost noro$ksrS$d man ot%u&!tc& b c t ~ c e a  %b& ' 

kresd@a%ar B ~ t i n a h a ~  81 &ha bin notizana Greek o%3@ @trrr ~ o e  163a~ir0 
tnkaa pleat3 %%thin itha Z m t  & ~ s  pcnsa, The E W Z ~  ~ C Y G ; ~ @ ~  i0 ~ Q P T  
8cluncEl Tbfa so%&vit;y hoa aowd fngo nn n$i@ce~t f l o o ' u ? ~  stE~f~h 
hoe opeaod ug on tho rsanthera aide. VL~DFUQS npr:GnadL~ cbullit-  
iaa pttoaectts From t l m  1etr;zab~~~ tlaron~h~u$ *b~:rE; fok ty  yap& 02 
Its leaptb. lti trsn&o poughly %8&ou&a~nct i,,. i a  Dcn~lng. 

Ttnss openlag 02 thrs Fksour~ adJl".ccnt t o  ths @?FGCF 
rawma Eo hare takcn pllnce a&thln the XIIS$ two zant'Dr The r38kon: 
geyesr was aatPvo in 1951 and %fir3 Pn$cr3ro&ar, vbo t";re~f~3~?c"raL~G 
on on tho in~pca%ton,  Q E R ~ ~ ~ c B  t h g t  i t  %ma G C ~ % V O  %21cn ha li;st 
v f ~ g ~ t ~ t l  the OFW w t t f a  far. Just%a=s Gore. Tha Epof;~ OP t h h  v i~%ie  
&a not  knaun acottrn$alp but erpa enolXy bs o;bte;it.aod 2 ~ o n  $ I I Q  
Ju&gor It fs psestble %hot  ths? vcrp w&:eroua eart;~gt~nkca ScXt 
on S t ~ c  Kumn l l w o  panteai~~Xr~ f n OC%GBBBP find XGCC;"~~CP 2955 fte;uze,& 
%he f L ~ s a ~ l n i 7 .  A ' W O ~ ~ J Q  r e p ~ t  %?in% 2ksauz'in.g had t~akerr p*rlvwm 
La f ho lktfba t nmn otw F~?QoITG& a t  XSQ A'ssa Las d~giy* ZG34(, 



-&ice fig. -3 paint  (2)). 
-4- . 

i , . - t A* tkm hen& of Bw4a I:wn B8g @ a s p  tha cfihi a% tft~~f: 
f b c a c h ' - ~ a ~ n l ~ ~  n~caa, t%c at:~tcm 02 t h e  p e ~ i ~ o l ~ l n ,  e C E P ~ E D  

i of h o t  ogriogtd "s:x?rgc Prctn tbc bnce crP nn clcl icy@ f lo%. Ciic 
notivca me %her8 ;om ~ S Q Q I C ~ P L ; ; ~  r;ha3; %j2.Z@0 98 G ~ @ ~ - c P  ~ac3 asrta 
diocolorotlca la groP~lced i n  blro ocn. Te~pcret?ires of' f%5@~ 

F a aoFa recortbd a% tho main cooking O~FIF~ ond 98% a t  n &m:ll 
3. ssprlrafk e m r g L p &  1~0.7; @ bola in a ne?x~Uy rwk. 
S -- ' ;. 
-> , 

$ ,  A snal1,strenG moLch cronnoo ths beach nt?nrby hrd a 
T- 
a tcmprnture cf 40 C. The nntlvc n%i& for tha 6 t ~ e r - n  t o  ~ o x ~ i o l ' o  
> UPO u. F 

On depar-tfl~tlig i~;z3:1 KEQ aAXa %ha C n t 2 Z t c ~  j~;b%@% Eca 
n!qtr@~;%ed t a  crst~ni8 hi@ tskc-oP9 &r-a%e oo c;n f lg over df;a 

+&,,j4 + \G?~C"IO ti2 %ha EKE& ZImz ta  ~ B ~ ~ F * E W . @ .  TliLe brPe2 C X L - - ~  x ~ b  'at3 OL l. hr 

1 
1 ~ o a n t c ~  north ~ r "  O r m  ;x~alai;?,l&3..fii ~c~z t . i 2eb  p.;%tfc:;p~cab A S X ~ G ~ G % G C ~ ; ~  

cr tfra 2'kZd@% arrcn ahle?ir tli;ya Xli",t;cr&o 2;l@t%i xx;r,~cpo?tcCL %'i;o 
2 n r ~ ~ r % t  %hort;awL painto si;;.pf;.':rod t o  5ko ~su~~I''sr2g ~ a ~ ~ % ! ~ ~ e t t i ; ~ %  C$ 
t h e  XkA(Lol scnn (occ $ 2 ~ .  1 po in t  (6)). ~ k h t z r  thi3r:::nl paibZc 
9,~rDre oaan'in %he bfl la  aa@th ~2 A%::no;;nrB (pohcg ( 3 ) $ ,  hlnd 01x3 
point warti ~iifsaa%ad W:.:F Cias n~&~izi$lt a$? QW $I$!' %tic f ~ v ~ u a f ~ t k ~ ~  

I a~kt21-enot; @r;e i ~ t u a n g m ~ ~  (3afn-t (a)), FTa~&fiZ~:;; of %zeco pn8w~23 

f - -  
EP1 %hQ f3QCO!;p@#~&~i  GX8p fiZ>i;r VciT w ~ ! i % P Q X % k " 3 i t c ,  fThf2  vika3.o tt:~:~;~Zz3, 

F 
~egLow 1 s . m  been FO~&:;~IA;* ou%bi.a3~& on %ha arm11 kc1:# akt-hl 

.- - enlAeB %he IY&QeL themafli;lh. O P O ~ ~  
\ I t 

I 
j~~biq* 

v 
- Rcnp Rode an t l~o  aouth consti 02 Ycrgacjon IrjXsrdlg 

notlven repopt tbo oxioteacs of qam ey;~lngc. 

The oxtemkve Iom~lcla  thengii nron PB altcrtted rslor 
the morgtn 02 Scynour Bay on the rrccitcrn c a s ~ t  02 Fcrgwzan. 
Vcry numerous solfnsnrau, t ~ o t  oprlngu, ~iud gota on& urnol l  iriccs 
0 0 ~ 4 2 ~  an nren of obollt o sqmpc r.rLXc. adz:~r& (1~5:)) Fouls 
evtdenao t o  ~ui:gos$ $hot t i lu nct  W:ty pnn dua t o  a n  andc~ZyLng 
n~gi-38 srh&oh h ~ d  or lg ino l ly  prorlaooP f l o o ~ r n  f lczo  o f  1~:vo in  thc 
arot;, llo ooula fin4 no crntar or evl&onee of rocant cxplosivo 
set lvttp. 



A t t c p ~ ~ ; i n l  npco t o  F C ~ O C Z ~ ~  ~ C C P  niakcu, abont %so how& 
gnlk @not of Xiala gulo on tim nsrCit*;?cot oor~at  oP Fer~ZiDan 
Ialon& Bulphur end o t b e ~  o ~ W o t n ~ i @  wterlula @m & ~ L i l  $O bo 
d~p@2%(3(;9 l a  the orrsne 

A wsm s p ~ l t r a  on8 gee obullltionr poLnt Lo reaortaZl 
00 the Wnab anat of Eolu It &e oovcrr;& nt ~ Q L  tiDe. 

' 1 31 !7-~!:&~.n;n on nt-:ei~r 
Tha only t h e m 1  pot"% p a p a r t ~ d  an %h%& l a Z ~ r n i  IG 

south af B O E B % ~ & % D ~  ca %ha D Q P C ~  acool. Xoro the B~iankaLa 
Blvar s11Lah Boaaendo f r w ~  ttlo Bnnbrreao or Learn r j ~ ~ n t n i n  l o  
aald t o  aontngn hot find 001d w~ter. 

- 

Tso minl.3 won& oprlq-gs on tbc beckoh a Penr huniirc& 
p ~ d a  onst of PurLa Ln ~ l l l l ~ i i ~  @@rrt %be o D ~  th@~as l  PO~P.%O 
cxnnlncd on Dubt. fooe t lg .  3 poInE (7)). The v%.llagr not%Wo 
dl4 no% knou of  on3 otbero, Yu'urFhcr cnqulrg by Lir. Groves 
broueht t o  Xi&% 'tho $net thnt an cbullltLon point erlota tn 
tP& 8se noif %ha point weot of molein tLllocc (8) .  Pir. Grwco 
%fie ~ l s a  infometi by a mlrtsiannry on Dobu %fin$ n themsl  Grea 
exiotad on @ hkll@l&@ mnr '.:cgr,nol. Tho natives usad 52 i o ~  
coolt$,ng. Th@ Zoce'kloa of \?opr.cl La rrot &hwn an the allttn~g 
mop &o its positLon Le n o t  plotted @a tho acco;ipnng.lng m8p. 

- 

nhcn co+np~rod n l th  othor nrene in the  Terri%or$ the 
eerstera ead of l~apue oppoaro to bs i...Zatlwl~ clcnd f ~ o n  the 
sclonlc point of view. The sv&lloble ~?%t@rlal  from i n t o p n ~ t l o & ~ %  
usionic bullet tnr, ravenls mtr Zlml tcB  factonio mnvoticlnE over 
the loat 40 *pore. fanjor eartbqu~kca whowe cploentmo @ p a  
oLess t o  tha Peguan rolcnalo arc ore 8% Pollwsr- 

Oa tt40 neawl~ t ion  thr9t t h m e  optcontreo arc wowonnblg 
correot the  brand gLotuFa uug~cntcd by f h ~ a c  evcat.~ l a  f l &?st 8 
bull&-up of ar i f loa l  atceoa ~~n&KZLSictn.~rl) a t  the e c ~ % a r n ,  l:ounl 

i 

r 
Innlogton end of %ha orc rZuring %tic 1913-1919 perlo8, tlicn a t 
h%sttit;xn isr 20 ,ec3ap9. In 1939 tcctongo novemant bcpn nglin, 
this time in the centre as tkia ara ncor t t ~ o  :iC. rllictory o m a  
on& i n  $%llontnq, t ~ ; o  pIiX% %ha erirtlrqunko fcci n~'Ve(i enst 

i 
through t tha D * ~ n t ~ c a o o t e n w  en8  of the arc. !?ha rr?usuo% i 

i. 
nowerrcnt i a  the enatern an4 of Zhc arc i s  p P o i c t l n z .  i 

i L - - .  ! It sno obsa-v~a enclkcr in tho rcport tlmd tho  I 
F E ~ & J E L I ~  . $ F ~ Q O  ~omii,?,iono %ntilontarl by %be thrao 19S941 
aorthpuelraa nor benp son@ t .o lnt innshtg  t o  tho armpelon& a t  

\> E 





E6ea A l o  

3 * PSeB.fS8 111 EGO &la 24 hours anding 8630 
19 shocks up -to 

t In lsnsi ty  8. 

44 17 

On the rotbcr 8oub6Pul noouxiptton t h n t  the nrr$orlty 
of thooa cofthquokecee w e  no: being Po&% olaca2ic;ace in tha group, 
the movcmcnta, whiob ore onuotng m e t  of tllcca ohocle, c . r ,~o~; .  
t o  b8 o%?I&I~t¶,n,? f rm foa l .  n~oufx1 tila south a o ~ t o r n  end 02 
Ferggzsson. 50no ougport t o  tb fa  vloa i s  r,lvcn by t h c  aoscriptlon 
d the type of rnsvonc~t cs @harp. 8 h o ~ S  ahecp and vart lcol ,  
$or these oha~acterlotlca oro tgp loa l  of the verg local  chock. 



",'lie z<c$ P;!;sf :?*:cy {j;.iitc r.lf&'' g]:r;cj.;c fal&ncac& 
bz Vi-rg nc:-;:: r:>izs ~.f:zr!, 1: ~ 2 .  C C ~ ? ; : ;  f :  ~ * > ~ ! ; ~ ! ~  :i~;lz;u:ll, %"ire 
for fi<3i1;>31. t c : ~ t ~ i l P i :  ~ ; ' l , ~ t i i ; i ~ i ! ~ ; * ~ ; .  n'? . $.a x:,:>ct $tP 1.P. Ln;: cEa:-~pl@ 
fl thL6 Q ~ s ! c I F ~ ~ c ~ @ K ~ ~ B % ~ Q  hYj, "c f l~  G C P ~ C B  djr tKGf 12 C T S ~ ? ~ ~ I Q U : ; ~ : C B  
wbich crocurrcd a$ Cobulugoaik~n an t51a and of tlio P;u;zfi f i ~ m  
ponLnseuXn durP~y ttle f n ~ t ~ n l g k t  eadt ng Zt t h  'f2e@cmbas, 1953, 
1;;van %he mood racerit; oortlrg';anli;crs bcgLoalalng on 31a.t; 3uQ have 
socte skm1ZnrLIC;rl. LB $he fcn%urara of  %Iiefr pnt%cx~rm, f o p  
tlm m i n  shsctk peakp ~ h n ~ n a t e i ~ i ~ t t b  ~r tho ~ o r ~ n f i l  factotllia 
ee~thrguske, tra supp2amczntstl bg a o@r Sozs of re2a% ivasly ltarltroor 
~f300b8. 

Dotb r c ~ t o n e l  am3 loco1 ~aL~rnia Qeoeks l , .~~nta  On 
' meant year@ r u g ~ ~ s t  tho poaaObi% E$g o f  ooZcnnla rcaclLva%Loa 
tm fhe ~'l?rrtrscr?;sterau fslande* Eh;c;cvcs t, vslcrsnfer cl~u3f;i a m  
do asf imn~*isBlg folTo% '%ei8wIo a$ssr*;zat8 sf %fit8 eype, 
evideaae aP r%oveXopwnts a t  a g ~ o a l f f c  c a n t ~ e  sacma mcaeeopy 
befarq cranaldarlng %ha$ rin er'bapti~n % e ~  immPracn&. 

ft Ls sugjcstarl that  Uis, Ccavas should @cctk tho 
~lo@@@t'a~-o~orn§ian ai th  X Q C ~ ? ~  Xuau;>enn@ &n &*epor%ing e ~ r t h -  
qumkg: phenos~nn. Volcsnla enr9;hqunkec saroo usuoXJ.$? %m:~ntt$ecel 
through o very 1Lnft@d ~ c u t 3 o n  or Eira anrtfti'm oh.u~% ar& ore 
P G ~ P Q ~ ~  raft noce %tons R. f"cw ~15311cm from . l Z i ~ k ~  $Pasua, Xktcflad 
r e p s ~ t  trig of the fretquamy stna intensity or  XoeaS aen'tllgtirikco 
raouxd e i a s i ~ t  &n l~csXlaOrag Lhs ouurcn of the dia%uri?bsrza@~, 

The c?mpe;effioa of tZra Pnva eab the n~%rtro UP the 
e3acCn %a ttms tn i fP~ath"~~  %hn& ah0~4di an ~ ~ ' i ~ p t f ~ t a  QCCUP 
Lt ~ l l l  ba vtslcntly c;xpboebvc. TBsi': Long parkad o f  dsn?r:sifley 
soad ~slhe;g.c&stt aa o~tbwa'f;  of  ~ ~ Q Q P  p&+~ip~CGf~m. 

Xn aee@a&ln# %he brngsstc~aas 01 loan3 setunic actfvEtg 
the poasaiblXi,%y crP a naw dcvdoptng ~hcruL& mt be neglecrted, 
@apa@lalcly in the npea bstacen Otau Cmter nand Dobur Xalaab. 



The pyroxam le o pole f omtng nloro:F.cn- 
wrmta about 0.41~3 paoram, ttrowl;;b occ;srr;s%an!il+Xy raactalng uy 
t o  1.2r?m. Ttte ary%Z;ala ape 43uheiBr33, s t ' ~ t n ~ g - p ~ l o r ? o t i e ~  om3 
s x h i b f t  Zt2&&% br no owt8onaa 04' altarrztlon. Qne sf t + h ~  IGPGC@ 
crgsLsZe has bean b ~ r & g u ~ r 2 y  msarbc8 on& l fao  On canl?o% aL$b 
B potoob feldwpn~ r t ~ y a l n l  Ln s * a h  a taatsner $hs% ttzc frrXdcprrr" 
t ~ a e  p l ~ C l y  $nP*iZlad aa ernbr"y?:ieat On tlta pyroscenc; @Icoa? pret.38 
fbo t  t h e  ppP@xem @re@e(edad tl-& fe3fdrrpxl~ In ~ r ~ t n l f % o f i t L u s n ,  

The porghy;h"Ltlc e- ixs an nlbito-oXfr.ccselnae 
en corrosed, but arfgtaal2ly ouhciiarral cryatn1a up &o 2 r 5 ~ ~ 5  song, 
3-1; 4% ~nrrltc&q?& #nil psaossnesr ~ A o a s  poly~ynttsetLc: tainnkng uf 
slbite fyw* 

i 

t FaXdagafhfa mi'sdarlal conael$u%cs %hs rso jar( gor62s~ 
02 tha ~ ~ t m d f l o ~ ,  the PCED i M e ~  of r~hleh a~nslst.a of $ . ~ t ~ ~ % t l t l ~ i l  
Q ~ I P ~ S *  emphibola and p y ~ a x c ~ e . ,  TELQ nnphibr)_t_a i o  aom~lXy a 
~ C D ~ O J  er;~rh0~~tl31e%]~rZ8 with 

X w pole bronnL~h, 
Y P lart,;82 yaILo'~?Lafi betown, 
Z = BQOP brclamnp o 

and bowing rs mxPnm ~xt ine%L~gt  angle 02 1% , J t  hs of%ea zoned, 
pae@lag ouWnr8s .into a rim of blw aodta omphlbole ~ 4 t h  

X m pn3.0 bpacaloh, (atrssu-t-zolauwi~), 
P sa g~euni[a%i brown, 
Z = blu@, 

'irhc~iet ~ t f f J b )  OP @odlu tcal~f~ibolo are elmy6 einrz-ll ~ ) q &  scaarnte 
det~mhnr*tSoa Sa t;treregcnrc &if f ioul t ,  but %t npl;onrn t o  bc on 
rs~Fved3onZtia type and, n$ all oi-jant~, c ~ t ' t a i e t i y  a oo&Lo vfrrkcfy. 
Q t b c ~  a r e w  oof very dcag brosn, sJ.r;o@t apnc]uo ~.ip112:Eb~Z~ aonc%ictce 
take the pLcas of tho aedEc &:ma oe r4na on %he o~yhor'p~bkobzdo~ 
Gfmf  lar,  dceplg coletrl?ad nxl;hLBoRo f orrrra nbuw3o rnt nknute gFr~iaci 
@cattaro& t8rou:bsul %Re crcf;n&mss ar!d f R n3n.y €%GOB t i c p  ~ C C E Z  
aompleteu altered t o  hc:ixn&f%o. Lfiroute isryalnla of g ~ a a n l a h  
-clinopryo%onrs om D ~ G O  obuncizkn% i n  the  @~oua.&nso bu% ctoufd not  
13es srrf lti3f8~$0??113' ideat if %ad. 
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