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lC'! ON MI'S ·- SOl'Ct CVlOEHC"E ntQi\ VCLC~"COl:S 

Cac,,,.11 Mn Kod9ea, U. S. Cltoloqli;•I Sul"Y•Y• l11nlC) 
P•tk, CA 9402S. and Henry J. ?100r• 

H U\• lnterpret&tlot11 o! C\lrr•f'ltly e:aten1hte 
9roun4 lea OI\ twrt •re c:ornc: end Lt 11.ach c:ondt· 
tlonl r•pr•••nt ••rh•r 1t.1;e1 .n th• plan•t'1 
ell.Mele •voludon .u well. the 1ub11u·!'ace inter· 
&et.Loi'\ ot Nqa. 4nd u:e WO\lld Appear to h.&V• be•" 
lnenapable . l't&•n &nd t\ltt rln91 wo..,ld be pre• 
dlctU.l• lal\d!accaa, and to• pra1pect1v. 1111art.lan 
an.al .. • for L"IC' •• t•r?"a1trl&l featuru M••. ln 
hct. been ldanutled. O~"l•c t.ndfor3a on !\an 

auqq9H. ttuat YOlc:&nh• and qlacl£tlon N)' h•v• co­
ll'l:'Ld•d pu•lodii:•lly in ti~ and tpAC• du.tlnq th• 
plN'lu.· • hlttory "'Ml tl'u.1• t..ply th.It 1ur!•c• lee 
w•• &.He ••Und•e ln tM p4111t t.h&tl lt la today. 

Tablft!IO\&nU1ln1 Ln Icel•n.d and el1ewhen hav. 
tt.en interpt•t-4 •• ;t&"odticta at •~l.tc:hl eriup­
tlon• beaiti•• ot their •h•p.u 61\d/ ar p.uol09Lc: 
co-potltlon1r they •re cn•uctet'LUd by u.e•~at.ded 
ped•at•h ot pU low l&va •nd p• laqonit• tuU bnc-­
cl•, •unaounted by •@ ... rlal !>.-••lt f1C1111a t.Mt 
CCl&lllllOftl.y tot'Md aa.all at\L•l.da. 

On 11ara, tc•tun1 renrJ:IU.::'114' tilbl•t10unt•Ln1, .and 
1L11U•r Ln diMndon to Ut• rcelandlc 1tructur.•. 
app•u to be loe1U:.ed pt1Nt11Y Ln the phln1 
north ot l•t 40•M1 \t • aubql•e1•1 •n•loqy for th•"' 
appli••· an e•pandeJ: pql•r lee c•p c:ould h•V• ho•ttd 
cuciut.1c Lntrualon• .snd :1ub1~iu1nt •ruptloria. 

One ot the P9Uhtent conu.'\dr\Oltl on ('tit• n .. 
Men •n ••pl•n•tlon tor t..'1• conc.Lnuou1 ~••Al H• 

carpMnt around tt\• •non:ati1 1.hi•ld volc.r10 otr-ip1.11 
l'bn1. TI\ett ls no •PP•tent eountcrp1rt •n>Ul'd 1ub­
••tl&l 11'\hlds on t•rth. Ko-ever. oee•nlc•i•hnd 
1M.• ld• do h•v• bc•lik.• Ln 1 bpi n1H· ••• hve l co""' 
pac£hl• to, thouqt\ not. 11 l~&f"il a1, tho•• •t ~"4• 
top Nf'1lft of lti• tlblee1o"M·•*-:u, •nd •Leill•r d1· 
••lO~nt•l 1t~e1 Mv. ~*n .ascribed -:.o both th• 
1u:J.q~out and 1u.bql•ci•l voli;an1c ptDc:t••ota. 

w. ptopott th•t U\• bdal 1carp of olr:-pua ft0:1.1 

h .anl1Qqau1 ~o t..'\e 1t.e•P thnk of t&blfrM>unt.aln 
pedettah and indlc•t•• ••la:en~• ot • 1•4•U. 
t.hlclilnua of 1urt•c• ice ln t.'1• OL)·t11pu• f'10n1 re9icu'I 
•t th• t.LIH erup:Loftl beq•n. The p\u.fou11 on vhlch 
the •irtif' al'\hld 11 tNLlt i...'lua WCNld con&i•t ot 
'111110~ bl of pil\C"lil t.v• •n:! f)•l•qonltP breech. 
"'1th att.•nd•nt. dlkt• &nd dU1. 

Rates of Magma 
Supply and Ages of 
Volcanic Systems 

Ptftel•P• A. louen (larth Sct•=n• So•Td, 
l!nh•UltY of CaU!ornh. S•nt• Cruz 9S06:..) 

(Spon1or: I. C. lorcMhl) 

\•o\unlal!I ln th• la1t .6:y in th• ra&{on IOlifth 
ot l.a•••" P.-.ak produced puitc=in•ftt.lt •ndtelt• 
an( d•c1te. \llth 11haC" bault and rhygltu. P'~Jor 
and cui:t •h•ent •luniditnc•• a:a.d ~ift•Ul enal7u1 

:~:" ·~:::!z:: ;::~~:!:' f~:1:t~~~!~~:~tc 1:~c~:1: 
Erupc.tve tnll'•r•t.1.1.ru var7 fra" 8?9·106l•c 
•ccotdtn1 co Fett oddc calc-.alutons. a.eul of 
d.acltc farN th• lt••• of t.h• aectlon ln ~t. Te· 

::::; .. ~" ,:~:d:: :~!a!:::~• t ~~~1• 0~•:!:!:1::dun-
dtr 2. tU l of d.lclt• ai-e at th• bue of • pbc­
foD to th• taH. th.at &(CV:t'~!at•d 14k•) a f and•­
.au (•nd ~inDr dacltl) bett.:Hn .6-.t..ay a10. 
Thcu fltrV• we-re Stfttl' fall!•~ aton1 ~"" •••• and 
l daclte do•H (l.lb ) protrud.d thi-ou&h. A 
)ql do .. COV•U th• 1'•"-C t:!'-..a: produced t:h• p1,C"• 
ror• U0\111, :1•.anvt\U1, ~t. T~ll& crupuJ 20Q 
ar early ande11t• (lava and i17!'0Claatlc1, cu1m1-

~~;!:! !~ ::i.;~:t~~;• .:~~o~~.'!::u:~"!.:~!7 
:~!:t:::::d •::!:1~~: r!1'~.!o~~:::,:r:~P l~~P:;• 
1ndultt, lta1alc, b.a.aaltlc -=-~•slte, .andeait.•• 
and dacit:e trupttd tn that ar~1r. Alter .ZSmy 
a10 dome• 1ati-ud1d Cft the St: H•ftk• of tht dh-

::~!:d &AV:!::~o a::i :~~na c~~:. ~:~:d~:~!.~~=t~!; 
rh701Lt:•. r11\•ll1, sc .. ~.'f-" of T!:.yoUt• flow• "''"• 
•.trud1d fro• • vtt1.: n...- tO'le:-M by Lau•n Peak . 
end • 1hleld volcafto !Ir.a t.o t~• St wall lu1Ut ot 
7gl ot htsft Al ba1a!: and a~••lt•., Sr varlet 
hos 200-aOO ppa, V !'reta 65-!:') ;tpu, and Y fi-oa 
U-U ppa. AU .J •1•:.•ntl :cir! ta ta.ct•••• 
1U1h.tlf ln eu\y fletWt of ~:. Tt?\-.a whU.e Sr 
and V but "at t oac!li • t\l1h "t"a1"• and then d•­
crta•• in JC11.1n1•r t1ow1, wt:~ to"••t val1.1•1 in 
d.actce do .. t .anJ tkyoUtl UC'lti1. ~&Jtl::\a Y 
"·alve h ln. d•clt• !!owt of ~:. tt!'l.a:aa. 

[Aun1Q• II.AT[ '" ([NTll.AL Ar-!~ICA (STIMHO 
fAOfl VQL""B Q, PW.IC[ otPOSITl 

D•v'd C. llcc (D•i>t. af Ceolgo;y/G•oc>hy1lc1, 
u"lv. of C•Ufo,.,,,r., •crlt.cley, CA ''-720) 

(iOO"sor: (l•·Ylp C•o•) 

u•,tc• !>Uf"'lce dtowHlU ln ch• Nlura9wan YOt• 
can5c cf'I•'" are e.titlly lctel"lltHled rn th• fleld 
and ltttd t,.•r11Hl~e1 to f•lrly ncwnt• ~o\Uftt 
calcul•t lo•n.t CPlh S""'94•tts • ''"'01• .. thod fol" 
c.t1cvl.1tl,.9 tat•• NQ,... crvptlon rate1. Ut.ln9 •n 
utlir.tt• for a.•l"ag• ,...uc to 111 lclc l'llilQN pro· 
dwc.:lon(8: 1. &au•d on field ob1eh•Ciot11), the 
t4)UI ,...urr11 ervoced evulvtl•"t 10 each daclce 
dc?Ot.h '"'" ~ c•leul•ltd .. 1;uch fl9ut••• CO"• 
~'"•i.i .1th rad5o•u.dc d.atet, ha~• b•en vud to 
tt c ,..,.,. th• recltftt l"•t• of er.wot loo fer .t tQ()• 
""· lengtt\ of tl\e ,,..In. 

For CM l•1t lt,0<10 yean tf\e n•er of l•rioe 
111u«1ice trwpciont r, -11 known, and yltU' 1tetl· 
•ble 4ftJ Mtn ttt1Nte4 cat•I tirurtlon t•t•t of 
'1 to C.6 ~J per .. uuon ., .... , per ltl IOJlll'leter af 
•re. t.r.ttt1dlng the: t.1,_ b•c.lc te '-00.000 ., •• ,., 
)etur .anr.a9e1 fl""tw•tfon'I, but Jnct••'lct th• 
prob•tiill lty of"'"'''"' 1S91'lflu,.t deOO'l;ts; tor 
tft4t pcrfocl ll'te (•lnl-.-) eul .. te-d r•t• h 
1 iu.lt"'YI.,., 

Th.i: lo-;er '•"'4"• gf tt1esc flqwru '°"°•re1 rea1· 
on•t.ly 1111iCh ottt.t ..arkcr\' utlNtH tor the ccft• 
tr.a1 Andes •ftd tor i1l•nd ,..,.,,. If a rou9h f19"re 
of trl u.J/lll:'f/ ... It •cceoud fol" fficar.a9Y.1, th• 
~hlbh volum. ot 111 ,,,. prucnt valcaind•'I h 
fns"fflc.Jtf'll to atc.ovnt tor -.cerl• l •rupltd In 
•••" tt'I-• 1ut 1f)Q,OOO yean; el u,., th• Dreunt 
tdl flcu ar1: e•r:re111ely yovng, or ft)1t of th• 
*''-'Pl•t.I _..led.ti reti4et in tf'lfci.. wlnctt.lo-n de• 
OOtiU. fltu,., UM :U~.ttllJu&ft Depn1s l Ol'll. 

- THE HISTORIC ACT!Vll'I or rviro VOLCA."11, CU•U­
!W.>o: CO:CSnA!llTS o.~ THE sunuarACl llloCl1A IOO!ts 
A.'<T> raocusn n1tu1~ 

D•nnb P. K.utln (~Uchlaan Tecllnoloatc•l Unh•r­
•lty, Mge1hton, :-tt :..9911. Pt••. addreu: 
Kenn• R••••n:h L&bocatory, N .. uh"•"k, !'CC JS769) 

The c t .. 1 of .acttvltf .at F"cso (an1 or the eoat 
.acth• volcano•• ln the vot'ld) 1lnce 1100 corrc­
t.tc with t:h• activtty or other C•ntr.-1 ADerlcan 
volcano••· Appror.iutely 0. 7 1ua1 of olivlne­
be•irln&• hl1h•AltO, lt1Nlt hat Hen erupt•4 alnce 
1912. •n4 abo~c t.7 m• baa b••n produced d"'rln1 
:..so 7c.n1 of hllc:iiric record•. A ~tnl11.a of 
ll.000 1••u 1104 a uat.aua ot 100.000 yea.re ve-r• 
T•<tulred to 'uUd F .... ro·• con• of SO \cll1

• VUhin 
th• rec:eftt cl"at.tr ot actlvlt:y aince l9lZ, r•t•• 
of a.IP' productlgn l\.1Yt lncreUed to 0.5at,-\ 
•nd th• tr•n4 Mt been toward 90re eiruptiona 
(•horter repoau) of piraai-•••h•lr •n·• »f le 
bau1lt. 471 or Che tfu.ptlOf\I OCC11tfed W1thln J 
dey1 of th• fonn11ht.L7 tid&l aa•.t.m..- .and 56: 
occurred witbia l bovn ot th• , .. i-41u.rft.11 •lni-
11\15 ~f ch• v1rtlcal ctdal 1ravtt7 acceleration. 
tb11a Ch• Nttisua C09Prt.t•ign.d COtspOft•ftC of th• 
tidal cycle• can ti-t11•r an erw;u.ton .ac. F~So· 

llrvpt!or11 vtth 1't1Mr •ffl.lalon rat•• ptttd..act 
lara•r volueea of utcrt•la. dthoua;h they only 
l•ac .a few houn. A. t:hte1hold vah.11• of 10111• 11 
involved ln a •'ihanbn. event. It alto app•ai-• 
that ten tha• "100 a de7th ot .. ~ l• ea:pel.hd 
tras Fu•10•1 U1aurt ¥•Ot durtna one vvtcani.ln 
•pisode. Th• Z0-70 7•ar cl"•t•tl of actlvlt.y 
b•alnnlft& at &0•170 7c•f lntuvata ar• Lnter­
prtt.cS •• tb1 ucent of prl.Aary \•tcb•• of M~ 
••C•nJlft& to tht .. coad•C'1 chub•C" •ncl tC"uptin&• 
Th• :1ad• of uc.a.t (vbcou• tp1'1•r• v• .. dUr.t-lU.t 
b<><lrl froa ch• 4Hper <&•16 ml, l•ra• (l a 1

) 

prtJury chaabtr l.nto th• •hallower (2·S 11:1), 
1ulter (,l l<.1111, 4l1'a·U•• ncolldary ch.omb•t 
aay b• a cr1.t1cal f.actar tn dettralntna the coa­
pa11ttan of the lavaa. It .a7 thg ••plain the 
&ad••lu-batalt cranaitton •t Fuep .and th• ba· 
ult•°"'d•ILC:c polath.7 of Fti•IO to ltt twLn, 
Ac&t«ClafttO • 

UCt.'i Lt.TE OF !lo\C~ SL'l'PLY 'tO lll..'UV. 
VOLCA.'<O, KA•All 

Oan1•l Dzurhtn (U.S. C.olg1tc&l Su~•Yt 
K.avaU..an Volcano ObuC"Yarar7, Klwdt 967UJ) 

Th• rao of ursa tupplJ' to lUauea Volc:.ano 
durt111 lour 10111-Uved •rupt.1ona slnc:• 1952 w.ta 
t•port•d t1 J-'aa&on (1971) ta be ncatlJ consc.-nt 
a: 9 a. 10 a /::». s~&Q1on ar1t.i•d fro• 1t¥eral 
lln•t of evlde~c• that thla •upplf rate apptl•• 
to noneruptlvt ;itrioda a1 vcU •nd th•r•!ore up­
r•••nt• the ttudy•lt.C• a11pply to l:Uauea. ac: 
lta1t a-.iar tbt •c•h• ot • few decedet durln1 
pezlodt ol qule1c1n.c• at n1l1hborln1 ~u.n.& Lot. 
l••ultt of h11h•j11rechlon Jr&YlCJ' •urve7s •nd re­
lated 1•ophydcal obs•rv•tlant at ttUau.ea duirln1 
197)-1917 indlclt• th•t, a!"ttt a local !'t-7 .% eai-th­
qu.1k• tn !Co•c•b•r 191S • up.a "'•• d1Uv•~•d 1to th• 
a1.1m1Lt re1Lgn •t • Man t•tl of CJ:l • 10 • ,., un­
til Ju;\• 1916 . ~1-u then 1atn•d acccaa to the e.ut 
rift ion•. wt\tc• le accu;tU.l•ttd •t cou1hl7 th• M•• 
rue un:tl .an eruption ch.•n in S•pt .. bc-r l.977. 
Th•u u11.1.h1 awpport th• concluaLon. thac ... SSA 
hu b••n delhutd to Ulau•t at a nearly con.cant 
rat.I d\lt'ln& tM p.nt ZS ye.tee. tlowver. lt 11 
clear frn the hlttoric i-ecord th.at only a 1a.all 
tuc!loa. of th• l:f'lhd 3-lp.a 1upply ha1 ~·n ••­
c.ruded 11.1~HrlaUy sl1'c• th• b•1lnnln1 of th• 19i:h 
c:•ntu.ry. A poul!ll• 10.,,rce ot thla dlacC"t;>•ncy 1• 
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th• un.knovn voluaie of usu .lnvolv•d Ln suba.qu•oua 
•cup t lona o t 11\.aUov Lnt tu1 icin.• , At l411:ate four di•· 
cut• lnUu•i•ftt htQI ltil•u•a•1 •••t rite: zone oc.­
c1r.1rred durtn& 197'•1'17, and 1U11111C 1nflaz.lol\ n~ 
iuln1 lnten:iiict•nC: •nd rebctvely watt. Ttltrcfore, 
.att u1ma dell••nd t.g IC.11.auea dut1n1 th• pau 44 
:iontto.1 ;11r• tl•blJ r11lde1 ln ahallo"' ac•ra.1• vtthin 
tht talt rUt 1ane, providtn1 • 1t1nU1c.anc poten­
t!.,l fer tvture erupt tone 11' the •rt-• . 
Swan1on. 0.A.,1912, "t.l1u 1upply UC• to lthut• 

Volcano,19'2·1911.~.!!!.169-170. 

rL.--r:r: ~?.DC:c :~rn:s"":"rc;.1.-:-te.""tS o:t KUM..\:,..\t 
~'(;t.cA.1!>, llAWAII 

~!c~•~d 8. Moor~ (U.S . C..olOl'ic&l $1.6TVe)", H•w&itan 
'lo~c&:"~ O~Hl"UtOr"T, K&v•ll ~118) 
}:eyer Ru!lin 
?!lht c. Spiker (both at : U.S~ Ce~!cc!:&l Sllrvtf, 
!fa:.lc.:-ta.l C.nter, 1'ca!.on, ·11r1inb 220921 

L~ H~:1a~ ~~e~, an~ ~:: !•!~:.~f ~a:i~ c:;n·s 
~')'J t :.J:=.l. Its tut. a.ajar erupt.ton cx:ur~~ ln 
:!:n Vtnt• .ve .:cncentr•te~ •lon«i t':I., tir:. 
!."::':ti :..h•t ttrike :'f l.a~o 'iil a:\d ft lOO '.t a.:':! haH • 
! . -:tl ler:sth ot :.o k:l. Vent d.epett ts &N C'Oc;:1Cn­
'!..l -:tn.!e:- and t;i•t:.•r cones but •Lio h::!·J~t u.t.•l­
!l-:1: shield•. •~i~•tln& Mtl.athclJ' lonf·lhed 
e:--~;-:.l:in1, Lt\~ ph:-tatlc- debrl1. 1'•cen~ 11olosic 
~;:; ! :-.£ and l c 1~:. inc 1n~1cc.te that ll ~·: or tht 
IJ!'!&C• Yen!S r:i !!ova aN Holocene-; 2' •1;"1...,d­
~·~'f -Y 20 •t.l.O :i

1 o :'" bu&!':. han ~oeen erJF!.-?1. ln 
-::. .. !u: 10 year.~ ll at leut 6 a.Jor cr~;i<:ton:1 

~:~ ;~~~~s·:r 1:~~ ~ ~··~!00r.~=~~ · ~;;;;;1;-
r~::. :.:-;, =-.'\th source ·101t.eoe :o i.ht su:;•:1 du.:-... 
i:c, Ho!occr.f' :1:-P has ~'" •~ut 2 .i l!T-1 :3 ltr • 
2~ ?:' :tat calc1..1!:s·~1. !'or Kt l-3.uf& 'lolct.,~3 ( SwL"\• 
a:::, 1972). Pet.r l"~tclcal varl•tlon• a=:-;t t.1-
ka....tc ~&1alt1': r-....c i.• and t~e !cvel::p~n:. =!" :.:-1.• 
=-~.,-:e ·~··•t t~.z'!. 11:1w-pr-et2un- rractlc:n&! illL'\, 
;:aiS.':1!7 Sn & ah&l! ov ~ c:ha:*e t . 4. • ,. ................ ,4 

P:l::;vl.Jl:Y or ~TAl:.Z: CJfA~L ,~ IENl:At1t TOUl«# 
:..·n. rt.ow$ •• ctltOELllttS FllO< llA""U 

.:c"::t P. Lockwood cu ~s, Ceoloql c&l Surve1. Ke. .. •H 
N•:lo"-41 PIO, Havali 96711• 
P•t•r w. Lls-,an CU. S. Ceol')Cfic•l ;W'vwy , Color•do 
.:1n1 

.ll\ Ui\d•t'lt..tncU"' ot lonq•t•nai ertapt.iv. ratts ot 
;utlcubr volcano.a r.-q\l.h•• t.J\at. the @what• 
..;1 of puhlat..orlc l.ava tlov• be det•r.ln.-4 ~ ror 
Vo.u'MI tlOW'I, tJ\11 .. ans t.Mt. .. C:.t'L• t auat tM- n­
c;-r-ered tar c.arbon•U datlnq. Tec-h.nltiuta for t.h• 
z~:oovery • f charcoal hca n•ne•c..I\ ~ lava 
!!~ have M•n 4•••1oped d\Lt'l"llJ tt1.1dha l:\ KawiU 
at.:.-d at. iund•nundlnq th" prthhtorlc (pr-UOO> 
er.:;st11'• hilt:oty at M•una LO• •nd libll•• Vol• 
c:a.·.oe•, St.udl•• tr, W?rker• ln t. .... Urt pirw•ndon 
a..-d ln•e•Uq•tlon tl•ld l\•v• shown that d'lu~l 
hr::s.1t1on ia a r•U·d•p11ndcnt prOCH• eon:...-oUed 
pr!:.U'ily lly t~•t•t""• and d"r•tion of J\•.e.tinq. 
u w•ll •• by th• ealsture content, deMi~'/. •n4 
liu af tb• odqlMl wood. tacavat.iona ben1atl\ 
t.utorie flow1 show i..twt char:oflll lorm1 "'harever 
vaod 1• qv.icJtly Wti-4 by 1.tva but 9•n•ral1y 
tr.;:-..a ta a•h toon dt•t Co,...tlon. Chucoal. 
t:tr..c• toraed, 1• pruerved only ""•r• clrci.alatlon 
g! oaryqen 11 re•t.ricted, or whee• t..-npetit.tW'"n 
rCA.ln b41ow that ,..,vlr.ct for ch•rco.al iqnltion. 
w~ ~'\ a.n "Undet'•t.andiNJ (and appUutlonJ o! t."lt•• 
ta;;~ra. ca.rbofthed Nt.~t1•1~ ••peci&Uy roau, 
e&:. b9 n"tin•ly ot:;..alned !re. ben••th •U i>4ttl 
a! ;&no.hoe nova &nd ftaa und•r atirqlna ot' u 
t:tw1 vb•r•Y•C" l•n h41 C01'•r•d tiiru.•1' oc fornt• 
~Ud 10U. 

11.A:!.S DF YOLCAIOlC 4CT1Vtn ALOllC THE SDUtlllo'?st 
ur. ZIJHE or lt.'UllA LOA YOLCAHD, llA~A.l I 

Pe~er "· t.tpa.&n (U.S. C•a101tc.al S""•J• Dun·u, 
Color.do IOUJ) 

fta-)r-flow .. pplAI of Che 6~ka-loq 
1'7,:~•H rift: soae aad adJ•c•sat Uanlr.t4of ?i&uD• 
Lo.. Yl:llteeno, KawaU. and about 50 ne"' C dat:H 
on :..\.arcod er- IHHath tb••• Uova perUc 
et:t.s.U:•• of t•tH of t••a .CC\l.,btio" •lllld. 
":uaic 1ro"'th o._.ir th• p••t 10,000 7Ml'I· 
~· ac~1.11t•C• Qf hlnarlc. tniptlon doa1 th• 

•o.o:!l-.•C rlh 1one1 'b•1.l1ta.1q s.a 1161. etiow a 
ae::.etal p•cUra of "'prlfc a.Lar•tloa and 
1.:atuAlDI •Npth• fr•qveDCJ .... wot ....... 
Cll:.aiaa.Clftl' ln t.hc lf•ll.t t9'0 H''Uptlon. Mo 
•~t co.perabh to ltSO, ta tei-• ot "'°luo. ar 
v.s:: leQ&Ch, 1t lt'fldtnt fat at le11at tht 
prrTlou• l,000 7ean. tac .. gf lav• 
•~=-""'latLol\ durlft1 tht hhcarlc p.rlod 111ert 
••• .. :11 tl•• ht1her than a¥era1• UC•• for t.h• 
p:...:Ktq Hveul thluund t••r• alona ttl• 
ao-;:~"'••t rlfc aoa.• tnd a4Jacenc: flaak.1. lutt 
of :,..., • ..ccveu.latLon alona th• aoft• h•v• !H•o 
ev:-at:•l to choH of ac~lvt ltl•ti1•• Volcaao. 
dt1r!!4 th• hl•torlc period b"t ver• .uch lower 
1D. 1rehlttortc u .. (kit.•"•• dac:• b7 I. T. 
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