FESTRERCT

Pgﬁé Voleane ., losatedd 11 centra Cm=ts Fica. 13 an
sotive wolcano with an eruPtive hiztors sxtending more than 1
Several efiscdes of wolcanism have occured 'arind this
. The mozt recent eruftive histore of flhe woloano iz
=y here on the bazgis of field mapring of the summit

area. Thi< hiekord bedinse with caldera formation. followed
by comPosite cone L construction. faulting A flank
subzidence, flark fizsure erufPtion. and milbirle crater
collapze,

Cliemical analuzes of  lawvas of  known ctratiararhic
Fosition indicate that temPoral magmatic wvariation at Fodsz.
tor a timerPeriod zPanning more than 19,0008 wears. Conﬁiiti
of two wearls identical co-masmatic cucles zeFerated b flank

and supmit eruPticons of 2 seferate and diztinct magams, batch.
Thh two cycles Progress from felaic lawva to mafic lawa with
=

time, The ceclesz aPFesr to rePresent 3 zoned magma  chambern
seduence  develoked by ecpwztal  fracticonstion. The break
betiesn the two cuclez correlates with 2 shift in the active
grufPtive center at the summit and a pericd of uncommon  flank

eruftive activits. Lawvas erufted during this time define 2

diztinctly different msoma batech uwmizuallys rick in K20, P20OS.

Ti22, and EBa. The chemical comPosition of the most  recentls

erufted lava from Posz indicites that the wizlizane is in the
as=t half of the Fresent cucle.



front (NE6BMWY. The Alaideula fault scarp at the base of the
southern flank of Pcaz. i a 2ood examPle of 3 structural boundins
fault in this regich,

Fosz VMolcsno rizsz 12080 meters from its base st 1486 meters
above ses lewel and encomPasses a1 wolume of about 168 cubic
kilometers. Relative to other Central American wolcanoss, Pods
gnd the other Cordillera Central wolcanoes are  more massive and
hawe hisher summit elsvations. In Frart the high summt
elevations of the Cordillera Central are due to their Positign

joverlying a8 massive wolcanic Pile of welded and non—welded

fignimbriites and lava flows. Saenz (19823 hasz reported a
radicmetric 3%e of 6,98 m,y. for an ignimbrite that crore  out t
the baze of Poasz. In eszence. the Fresent day Cordillers Central
wolcanoes are sufsrimPozed on 2 Proto-Cordillera Central wolcanic

I'm form, Foas has 3 pounded  dome-likes shape deszsPite  its
gxPlosive  watuprs, Thiz zhabPe is Probably dus to rereated

decaritation of the volcino duping caldera fornind evente in ik

Tomd histora.,  The flanks slobPe Sentld in 311 directicne excert o
the north, where higher rainfall ratez have causzed deef erosion on
that side of the volcano. The south and west flanks are heavils

FoFulated and surPort zufas cane and coffes  cpoPsz, and  dzird

rarms. A national rarl. covering S.6080 hectarez. occuPies the

summit of the volcano.

SCOPE AMD PURFOSE OF THIS STUDY
Detailed field marPin? of the m3in crater and summit  ares,

carried out  from Janwars  through Marckh  of 1923, Permitted

astratisrarhic correlation and ordeming of puraclazhtic deposits snd



lawa Flews gxPosed in the main craker walls and the zummit redion,

Fiom  this  comPound  steastigraphi sechbion., & Portion of  the
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N
3

violoano’s eruftive histord could be debermined and trendzs iv masma

¥

t
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comPosition and wvolcanic actiwits identified, Mgt eeal  found 3

the zummit of the volcane refresents 2 dizcontinuounz record of  on
the oirder of 10,888 vyears of wolcanic achiwvita, This FPeriod of

exhibhited
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ke the  wolecano  Provides  another  example of  the wvarietys of

Fetrogenetic Procesees  ab  convergent plake margin wolcanoes.

Furthermore2., it Provides a3 necessary  frameuwork for  interfreting

future activity at Foas. A1l constraints  in fubure eruPtive
f

activity are wital bescause of the lares Porulstion that inkhabkits

Fosaz has extensive ouborol at the zummit. which iz easil:
reachsd wia a Faved road. Unfortunateld., the 9eclogy of the
flanks iz Foorly exfPozed and will reduire muckh  further  zshuds i
crder bo combletsly describe the Secloos at Fodz.

FREVIOUS WORE

There are many ede-witness accountt of eruptive activits at
” N . . - .
Fogz, zome in newspafere. others in  letters from exPlorers to

Qowerning officials., VYargas (19792 has compiled an anthologwd

containing many such obscure refPorts of Poaz activity, Fictual
zzologic research on the volcano befan with Williame’ (1952) shtudy
of Flio-Pleistocene ignimbrites exposed in the Meseta Cenbral
ersben south of the Cordillera Central. Thisz study iz the first

4

Pecific descrirtion of the oenlefy at Peaz. Gravimetric studies

11

vere conducted by De La Cruz and Menas 19763 and Thorpe eft. al.
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c19eay.  Allesre and Condomines (187€) uzed ZIATHAZZZTh ratios  to

N v - o 3 i
ot magma source For Foas samPles foresd 50,000 dears

infer tha

!—l

asce bk the details abeout bhe zamPles w=ed in that stods were not

Fublished.

HISTORIC ACTIVITY AT POAZ
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uring historic time. Poaz has Lzen  in
continuous mild ackivitus.,, The first record of  eruptive achtivitu
at Pméé dates back to 1828, IUntil the early  bwentieth  cenbury,
reforts of activits at Poas  are restricted te infredvent
ahEerwations by exklorers. Since that time . most of  the
significant wvolcanic ackivity kas  been recorded. Since  the

formation of the naticnal rFrark a2t the =zuemmit in 1971, park

Fersormel have occufised the zummit on hiour bazis,

m
fa
i

Frofptive sckivitye at Po A' consists Primarily of gedeer-like

Flreatic erubtions Seneralls tlhrou

wy
iy

R
n

Woa oshallow orater  lake, In

addition, Ppowerful wulcanian blasts  and fi 1oy stpraombolian

arkivite, g2 well a

11

2 lawva floy have ccocurred in historic time.

Fluaz

o
1 4}

- featured 511 of theze tuPes of erubtive

l I3}
m

acti“1fﬁ The rezult of this erupticn wazs the creation of a4 25

meter higkh intra-crater cone and an  adiscent pit cra

e 2
i
3

. One

whird of the ivhra-crater comg collakzed into the Bit cratsr uPom

cr

5  formation. A kot, ac-id lake (4B-EAC.PH=8.12 Presently

[N

occufies the Pit crater. althoush it has been varorized o eldected

during periods of intense 3

1
bl

ivity

A unique feature of Poé; vwolcanic activits has  been the
occurrence of several Fuaroclastic sulfur eruptions. The
Pupaclistic sulfur particlez and their origin are discuzsed in

Francie et. al. (192282 and EBennett and Raccichinid C1UTE .
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MHon—eruptive activity at Feaz conzists  of  quist  dedaszzing from

fumaroles on the szt snd worth sides of  the intra-crater  cione.
Zince 1281, when Foss lazt erobted.  fumarole &
concistently exceeded TR, SO02 mutbot Feom blhese  fomaroles =

shout £ tormsdday (Shoiber, Pers. comm. 2. I'icandesecance 30

seen in mand af the individoal fumarolic vents,

MAJOR STRUCTURES OF THE “YOLCAND

Yoloaeic structores and featuresz found o the flanks  and
summit of Posz indicate that the wolcans hss had 2 lon®  and
comf lex erubtive history Price to 40,000 <4ears a@o. The larfest

of these wolcanic features are two calderzz, one aested within the
an only be
identified by tobodSrabPhic breaks in the =zlofes of the wolcanc
(tfig. 2r. The lar2sr of the two caldspraz s € ko in dizmeter.
The ivmer caldera iz 21lirtical with a M=% malor axiz= of 4 k.
These calderas have been in-filled by later Pgi; volocanice and

have zerwed 3z Fhesical  barriers  betusen  sommit wolosnist and
deprnzition on the flanks,

The 2eclofa of the flankz of Poas is dominated by 3 thick
13Pilli tuff seduence that haz besn carbon dated as areater than
46,6868 wears old (Prosser, 19233, This thick  son—welded  ignipkeite

b e 2 et el S m

d

il

Fosit, herein referred to as the Poas lapilli tuff, iz averlain
by only a thin wvenser of later airfall defeozite. The 1afilli tuff
appears to be the Product of the later of the twn caldera=forming
erurtions. The ne2ligible owverleing  airfall deposite  indicate
that the caldera walls restricted defositicon of later wolcanic
Products o the summit., The stratiorabby ewfosed in  Eke  commit

reficn. therefore. beginse with thizs lapilli tufe
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Pd
O the summit of  Poaz bhers  aes gseveral  large wolocanic

structiees,  The lardszt and oldest of these post-calders Festures
ig Voo Franboius oo, It iz 3 kigkly  srocded,  comPosite  Cone.
Thiz eomes bRas 3 zeath Pacing bessched crater  and  reprezents the

Fiiabest Pointk on the volcane,  Tws km o south of Yon Frantzios  cone

i
13

iz a zmaller. wounler comPosite cone  called Bobkos Cone. Eotos

f
I

o

one containg 3 clear, oold water lake, whickh iz ubilized 2= 3
sarces of freskh owster For bhe pabticonal Park comP les. Carbonized
wood collected from Botos cone wielded an age of 7.540+1060 wears,
Field marPine of Potos cone lawa flows su9gests that Potos Cone

biwo compozite cones iz the Main Crater of Foaz. the zite of  all

Miiztoric activits, The outer einm of the Main Crater iz 200 ke dn

diameter and  enclosss tuwe =maller. nested craters, A1l are

Fractier features on Poas ie a2 line of H-% orienbed  cinder

1

SETIEE Iocét&d o bl zouth Flank near the town of S:kans Fedonds
These conezs are relatively recent  features and may hawve bsen
actiwve  simultanecuzlyey with  late PBotoz Cons wolocsnizn Vo
discussion belows. The west flank of Pods is dominated by a2 largs
araben extending from Botos Cone o the baze of the wolcano. Tl
axizs of the Srabern ztpibez HEGHW. parallel to the laraer tectoric
Mezeta Central structural defression soukh of Posz. Subsidence of
the  west  flank  araken Frobably  occurred  alon? re-activaten
bertenic fanlts orisinally szscciaked Wik formation of the Mezcsts
Central. The araken is bourndesd on the scuth by the 406

Dezasue fanlt scark. and on the north by 2 zeriez of emaller shep

faultz., Lava flowz are well sxPozed in the uPper 288 meters £



Horth of Poae are several wolcanic edifices  that  deserve

!n

aention becavze  todether with FPoa el thew Form o4 well
defingd M-S liweation of eruPtive centers Fiawes 23, Rt the baze
of the nortkera flank of FPoas is Cereo Con®o Cone. a2 Farasitics
comPosits conz, Thres km onorbh of  Cerro Congo iz Lasuena Hule

Caldera. which iz 2 km in diameter and conbaing 3 orater lake as

well 22 an intrka-crabter cone.  Siw km furtkher aerth is Lagona Rio
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hawe mnoted the H-% aliswment of
volcanic features throushout the lenZth of  the Cenbral  American

wolcanic arc,  Thew con

h‘l

dder thel common M-S alienment of wents o

refrezent th

)

axi of mastimum horizontal  comPression in the

in

wotecanic kelt., HMHsakamura (19772 found that  welcanic wents st

I

Folugenetic wolocanoes zuck as Poss oare commonlys alignsd noemal o

e

the directicon of maximom horizonkal comPression  Seneraksd  along
the azszccisted subduction zons.  Howsweer, in Cenbral  Awmsrica the
#is of maximap boeizontal comPrezzion v the subduction mene, 2z
dzfined by focal mechanisms (Molnar and Sskes. 19690, iz M2EBE  and
not HW-Z,  The reazon for the discrefrance bhebueen the stresz  field
in the subduction zone and the streszz fitld in the welcanic belt
iz not clear,

I' addition to controlling the teend of wolecanic wents  at
Foss. structural featuresz on the wolcano 3lseo  aprPear to  conkrol
the specific location of wentz., For swxamPle., the Von Frantrios

cone 12 located at the inkersection of the H-5 lineament with th

lTl

gxbtrafolated trace of calders bouvnding faulte of  the  inner
caldera., Alzos the interzection of the araben fearming  wormal

faults seen on bthe weset flank afrfFear to strocturally control  the
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1oeations of both RPataszs Cone and  the Main Cratsee. The ciader

comnes 3t Sabana Redends on the szoukk fFlank are et located 3t th

|T=

junction of condudate structursl features. Monethelesz, skatial
veleanism ab Poas is 3 function of redional and  local  structursl
features and their rPoinks of  intersecticon. In turn. the

structural  features, in  large Fart. reflect the effectz of

tectonic forces on the re9iomn.

SUMMIT GEOLOGY
Lava flows and airfall tePhrasz that are sxfPosed in the Ric
Dezacsue fault scark and in the walls of the Main Crater refresent

3 nearly comblete record of volcanic activity at Poas for a period

covering at least the last ften thousand  gesrs, A1l of thi=s
achivity Postdates the erubticon of the laPpilli tuff whickh blankets

the zouthern flank  of  the wolcano. Althoual  lawa flows  are

normally well  exkosed  tePhraz  are 2

]

neralls T Poor 1y
Freserved. often having been weathered to mod and clas. The
stratigrarhy exposed in the Rio Dezafue fault scarp e comfrised
of aFFroximately £qual  wolumes of  lawva  flows and Pyroclashbic
material. On the other hand. Younger stratiorarbhy exposed in  the
Main Crater consizte of three to four, times more Puroclastic
material than lava flows. Thiz shift in erubptive stule over time
may be attributed to the temPoral chang9e in masma comPosition.

The higk wolume ratio of Pyroclastics to lawvas in the Main Crater

strratigrarhe iz consizktent with chserwvations of historic erubPtive
r
activity which are of dominantly sxPlosive nature at Foase.

From oldest to wounsest, the stratiaraprhic section exPosed

in the Rio Dezszous fanlt =c.

w

P

=
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made WP of thin, flat lwing

andecitic lava flows interbedded with thin, occisionalle  bedded



2itfall teFlhraz. At the base of the sechion iz a4
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it of unknown ckaracher, Possibly the 23

found on the Flacks.  Rocess bo ocuhorakz of this b

thick tephra
larilli fhufs

fluea s mads

subremels hazardous ke the canvon created a2z o2 result of  down
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scark indicazte that the sourcs wvent was Botoz Cone.
Peathoié 1aFil1i tuff lava Flowse on the flanks of
armd the £lat lwins atitudes of the earls Botos Cone

in the fault z2carP can be inherpreted 2= swidence

in the faulf
The larck of
the wolcano.
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walls restricted the distribotion of wolcanic Prodocks to the

stmmit of the woloanc.,  Therefore, Boktos  Come  wolcand

fedipmarily o o in—fill the 2wisting innsr caldera,

Botos Cone wolcanism both Pre-dates and Post-datezs  mowvement

along the Fio Desacue fault. Hzide from Bobos

Covpe wolcanics

exPozed in the faolt zcarf. thers are also Botos Cone  lawa flows

that mantle the fault scark and are well exPoszed in the south main
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13. Fiwve zamfles from flows expPosed in the scarf  were also

Crater wall stratigrarhy., OFf ke flows ~that mantle  the  =caee

apel 2. takle

collected and analuzed (zamples { Ehrowdh S, table 1. Carboaized

wizlded 2 radiocarbon ag%e of  7,54084198 wears  (Prosser, 19830

i Fratments found betussn zemart mantling Robos Cone flows

"
Ea

Cezzation of Botosz Cone wolcanism followed zoonm  after deposition

of the carbon bearing beklea.

The welcancstratioraphy asscciated with
wolcaniem is verd well exfozed in the near wertical
Main Crater. although 195355 tefhra mantles

stratigrap

f—
)
e

nedar the crater  £looe, The Seclogd
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nalls o
arncd abherres

of  the Main
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Crater iz fiven in figure 4. Thick defozitzs of Poorls  sorted
tepbra are Punctuated with lsvs flows ransing i comfositicon  £rom
dacite to sndezite.  The Main Crater tefhraz are characterized b
their chaokic mixture of unsorted 1api1li. bombs. blocks and  ashs
matrisx., Indiwidual tekhra wnpits mas exhibit beddieng  and  normal
sortin®, and rande in thickaess from 8.5 to 1% meters. Theze
FParoclasti unitz  are  remarkably unifors in aPPearance avd
indicate that the srubtive etule st Podz. zmall te mederate sized
Plhireatic. Phrestomagmatic: and wulcanian srufPtions. wis consistent
cwer a lon2 span of erurtions. This is al=o the Prezent pattern
of activity at Peozs., A diztinchbive red Fg owidizedd) puroclastic
unit of well sorted, bedded. wvezsiculated, Juvenile lapilli  craofs
opt 3t the  toPf of the  sootbuse i of khe  crater, The
stratigrafhic Positicn and urnidus  characher  of thiszs  defoszit
zuGaests that it was erufted Just pricor to collapse of  the Main
Cirater, and mas in fact ke the result of the orater forming
Msin Crats

Thtze lava flows are conbainsd within the Main crater tepbrs
and are gxPosed in the walls of the Main Crater ( zampflesz &
thiroush 11, table 13, ALl three flows ‘crof ocut in the noebh and
£. DMder PBoteos cone Flows  appsar to have
rreated Phusical barriers to flow fo the west and eazt and the

Fio Desacue fault scare blocksd £flows o the zoukth. Each of the

li'l

flows sxhibit well dewveloPed sheet and conlin® doints, as well as
rubble flow tofs and bottoms., The latbter two flows are  zeferated
by lesx than one meter of rubble or teflez.  Horstheless  the Maiwn
craber  strabiSrabhs  is  dominater ba  Puroclastic dePosits,

Therefore. in the Past. az iz true kisztoricallu, Poaz wolecanizm
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WAz Primarile exf los e,

An interssting cheervation ko noks iz bhe occurence  of
mative zolfur weins exPozed in bhe  rortkl o owall.  arpecwimatels
bun-tiirds of the was from the floor to the rim of  the  oraber.

Theze weing are locally upto 46 cm thick  and  crossceh the  Main

crater te

Fhraz., “ery zimilae, kot thinnee,  wsins Can 08 22T

croszoutkting later intra~crater lacustrine beds. The north crater
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all =ulfur wsins rePresent fumarol
abzent zummit wolcanic wenk Prior to crater collafFse. Art iwe
fumaroles benesath the FPrezent crater laks are in the FProces of

forming more

ol sulfur weins. MWhen the lake lewel s low,

1]
zinlfur tubes on the shores of the lake Frodect ubPto 28 o abows
the thiwotroPic lake botbom zedimentz. 1t would seem that  doring
hiatuses in bhe deposition of the early main ocrater stratioesPho

g
tlat FPoaz defaseed in a manner ek

i

rilse

‘J.l
e 2l
]
~
)
u
ot
1}
¥
1T
)
+
e}
L-l«
P

Prst~crater collafse defosits sre Frimarily puraclastic, bBut

alze  incloeds two lawa  Flowsz and lacustyrine velecanoelastice

zediments, In additicn, since the initial corater collarze.  tuno
zmaller collaPzez have occurrsd within the Main Crater. At the
baze of the Post-crater collaPze ztratisrarhic sechicon iz a thick.
chactic, unsorted tePhra owverlain b2 well bedded lacustrine

irments and lake

12

ep o

in
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hed azh oand  LePhra. The lakebeds a

r
tern Portion of the crater and show  =oft
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sediment deformation stroctures snd bomb 238z, The be

|T1
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S, in AT
cASes, are verd thiv and  continuous. The lake sediments  are
alter=d to clav.and slunite, and include fine arained disseminated
creen sulfur, 3s well 3z thin crose cotting zulfur wveins. The
tacustrine sediments refresent 2 duiezcent Period in the wolcano’s

Bizstorg . Punchtuated by infredusnt, mildly  explosive erubtions.



Thiz Auigssent Pariod afPears  teo kaws  ocouesd  dost after the
initial crabter collafrse.

O Tw i, R el o i v thue lake sedimgnts and
volcaniclasticos 12 a8 308 mebse  thick  andesitic  lawva  £low, Thye
reoling aad shest Joinktz, and eubbly sections in the  cenbeal
Fortion of this flow indiczate that the Slow ramPed cwver itself  as
it became treztricted by the waills of ths crater, Shortls  After

gxtruzion of this flow a second crater collafse. 3PFroximabtels one

1

third the wolome of the ezt initial orater, gave the Main Crater

!

its Preszent dimenzions., The develoPresnt of an intra-crater cinder
cong. 1ava Flow, and pit crater were the rezult of  the 1952-55

gruftive activity deszcribed earlisr.,

FETROGRAFHY

Poas lawss sre Sray bo black. pilotamitic, and covtain
Fhenoorysts of Plagicoclasze. angite, hukersthene, and ofFadue  irom
oxides. Mo olivive wis seen in hand  zamPle or thin  section.
althoudh Foszible Purcoxens PzeudomorPhs after olivine were seen in
thin zmection., Groundmass of Poaz lavas  senerally  consists  of
Flagioclaze, with leszer amounts of susite hupersastheneg, and 2lass
also Prezent. In additicon. zome szamflez  alzo centained small
@lomeroforhburitic clusterz of plaficclasze. Largs 20 cm  diameter
bombs made wp entirels of rhenocrsst Fhazez were alsa found at the
Sabana Fedonda cinder cones. Theze SlomeroPorhPeriti clucters
are believed to ke inclusionz of cumelate Fhases fractionated

Aduring conling of the pare
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Fid. n

Flagimcliace Phenocryst comPositions. determined by obtical
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pethods, wars from buebounite  theooal andesine. bubt are most

commenld lakradoeits or andesine. Plagioclas Fhenocrusts
commonly sxbiilbit stross oscillatory zoaind and conkain inclusions

of otbee mineral Phas arcundnass, and Slazs.  Iw all samPles.

[}

coPsdus iron oxldes could be found that were  whollys or Partiallw

enciosed by FPupomsne,
TEMPORAL CHEMICAL “YRARIATION

The chemical comPositions of 17 Poas lawvess are Qiwven in tasble
1. OF these zamkles, 16 are from the summit area and Main Crater
walle., The stratisraPhic Positicn of sack of the summit lavaz has

e determined uzind field chzervations. The zummit zamPlez have

k
beern 9ivern numbers denotiag their stratigrsPhic Positicon in hable

1, azcending from oldest bo sounfeszt. and th
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used to rsfer to zamPles in the text. ZSamkPlez 1 throush S are
trom the flat-loing flows exfozed iv the Rio Desagdue  fault zcarp
o0 the west summit Flank of the  wolcanco. Tlwse §$lows  &are  the
caldera Filliag flows srufbed From 2 vent in the vicinity of the
Prezent Eotos Cone. o Betos Cone itzelf and are referred o ss

gatrle Botos Comne lawvaz iv takle 1. Samples £ throuaky & are

steefly diPPing flows that were srubted from Botos Cone and flowed

down the already formed Bio Desague fault ecark (late Betos Cone
lavvae in takle 10, A time ivkerwval, =ufficient to 31low ufF to 36A

meters of wertical mewvement along the fault. sePerates these b

sets of flows., Samkles 9@ theouak 12 wer
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only zamkles not taken from lava flows. bubt instead from  Juvenile

pupoclaetic unite.
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Figure 5 shows Harker dizf9ramz of the Poaz lawa analuze



Fresented  heeoin, Twerall, the malor oxides  exhibit zmootl
wariation indicatin® covsiztent and wnifors fractionation of  the
Farzot masmns HMoggwer,  thwees  samfles  zhand  oub o 3g markedls
Aifferent From the rest.,  Zamples 7. 3. bk laszst flows from Eobos
Cones, and FORI-SE6. from the flank cinder conss at Sakana  Redonda,
hawe kigh K20 Tio2. and P05 contents.  In additieon.  camfles 7
and & kawve akaormalles hiek Ba/Si02 ratics relative to the  obbor

foro samPle
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analeses, nalezizs  far barium iz
FPO23-S€. The unidue comPositional character of theze thrse lawas
sugesste  that they are genstically related and diztinctly
seferates Lhem from the other zummit lavaz., It would afrezr  that
the late ztaces of zummit woleanism at Botoz Cone was  accomfanied
bt bz Flank rift sruPtion that Froduced the Sabans Redonda cinder

comEs,  Fueother imflication of the Petrologic similarities of the

lazt EBotos cone lavas snd bhe flank cinder cone lawas iz fThat

T

o
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ve oonstraint can be Placed on when  the cinder cones were

Formed, alout 70548 gzars 5320 usin® the radiomete s5%e Siven  for

the carbon sampls found stratigralhicalis bhetuecen flows € and & in
the senth Main Crater wall.

Figure & Ararhically depicts maior oxide and minor  2lement
wariation of the 14 summit zanmfled with reszkfect b0 their
stratigrarhic pPosition. Althoysh the f2amfles are equsalle zPaced
in the diagrams of figure 6. it zhould ke remembered that the time
interval betuween sach sampPle iz not  constant. Im Pparticular.

there iz Probablly 2 1ong time interval bety

"B

en samfles 5 and &
during which there was over 3600 meterz of wvertical movemernt  along
the Eio Desague fault, Two distinct co-madmatic. felsic to mafic
trendz can be resdild seen in the dizramz of ficure €. The first

cucle (s9uares) exbends from zambPle 1 throueh samble 2. and the



co-maEmatic cuoles (hpiznalesd befins with zamPle 3.

Mewalall 219792, in similar stucdy of temPoral ckhemical wardistion

g

iv Tawvaz of Mawon VYoloann, refers bo chemica) waristion  over  the

=Pan of = ar perdiom berm wariation. The limited

M

mimber of  samPlezs analuyzed &

Part of thiz =t Fermit
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examination of medium Lere tepPorsl masmstic varistion. kot does

act allow further extrafolation of the data  in order to define
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enPorsl variation trends.  The time span covered b

gach of the co-magmstic cucles described in this studs iz believed
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Ll variety of tepPoral magsvatic wariaticons found at abker Central
Arerican wvolcanoss.,  Several wolcanoss exferienced mafic te felzic
temporal magmatic wvariations owver mediom to lon®  term  Pericods

cZanks Maria., Rose et oal. . 1977 BEodueron, Gdrbrcthers et oal.,

‘.u
ftte

zaloco, Moodroff et al, . 15780, Izalec wolcans (Care and
Fontisr, 1201 haz exPerienced & crude felsic to mafic temPoral
wariation, whick, iv detail, ig related o Progreszivels  shorter
refose intervalz. The summit crater of Sants Ang wolcano  exPoses
3 zhort ssquence of lavas that may  refrezent  an  inverted magma
chiambetr . with 3 fraded silicic toP and 2 wniform mafic  botbom,

Upon grubktion thiz stratigrabhy was inverted, giving a Short tern

felzic Lo mafic trend. In redard to lorna  term wvariation: Peoas

alzo doezs ot fit the descrirtion of a3 basalt cored andezitie

zland arc wolcanoes snvisioned by MecBipnes 19760, In fact. Poas

e
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built wPF on & base of zilicic ignimbrites and mankled bw
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histors of wolcanism, and comPlexity of the  sruptive hicskoru 2t

Poaz  frobably mssks the true nature of  long  term  masmabic



wariati at Faas. It i=  wery Frobsble that the z2iliric

Vs .
igmimlites that form the bass of  Poas  were erofPhsd  during an
7
warlier efock of wolcanism st Foas,  wreselsted  fo pore recend
volcaniam.
P4

The felzir to mafic trend in each of the Peas  co-mafnatic

.'1

eacles shown in diagrams of §fi9uese & can be exPlaivned in terms  of

refeated similar fractionation of 3 common Parent magma., with the

grcebtion of samPles 7 and 2. HMNote in &

ez Harler diageamsz of

——

fiaure 5 that there iz no distinct differences betuwzen the Lwo
cecles. Only lavss 7 and 8. erupted in the interval betuween the
twn cocles. and PO22-58, erubted during zimltanecus(?)  flank
vizlocanism £3al1l of £ the normal Pai; trend. Imitial erurticonzs  in
gach co~madmatic -xcle derive masms from the 0PPsrmozt Portion  of
the magma chamber whick haz been compozitionally zoned by crastal

fractionation of Flagioclize and Puroeenes. R= the co-magmati

ﬂ

cacle Frofresses, magma iz derived from deeper within the chamber
cAnsing sruftion of mors mafic, fracticonsted lavas az the chamber

iz ammPtied, Additicnally the Main Trater sl CaT bhe

zPaests 3n ofen fractienation sustem exists in the fPrezent

avor the exiztence of 3 magma  chamber at  lower

il 1L etal lewelz rather than at a zhallow lewel benesth the walcano.
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verd significant Point in the svolubion of the 2ummit of Foas.

A1l of the firzt cyucle lavas were ercoPted from  Bobtos Cone o 3



e W

wept tear bhe Present zite of Botoz Cone.  On the other hand,  all
of khe second cucle lavas  wers  erufhed  from Bl Present Main

Cestar went,  Thersfore, the tranzition from the first ocwcle Lo
e zzoomd cucle was marked booa change 1w the location of  the
active went., The chanfe of went location could have besn  broosht
abrout b alterstion in the Plumbing of  the woleano by forceful
indection of a4 new batch of masma. Furthermnores. the Main Crater
attained itz Present dimenzionz  durieg a2 larde scale collafze
following  the eruftion of tePhra from which samPle 12 was

collected. This erubtion also appears te zignal the be9inming of a

new. suhordinate cucle. Poscible beosn az 3 result of additicon of
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new ma%md ho bhe existin® maoma bods. Progreszive emPtuing of the

il‘v

magna chiamber and magmas withdrawal from e active conduit mas be
tlhe canse of the twoe orater collakses  zince  that  Hime. The
clherical composition of  the 1992-535%  lava  indicatez that the
Present co-masmatic cecle is aPProaching its conclusicn.  In termws
of the Seclosic hiztorw of the summit.  movement  3lomg the Rico
Dzzzsue fault and creation of the west flank  araben mas  be
correlated with the end of the firet co-magmatic cuwcle, Mowement
along the fault occured zhortly bhefors the end of the firszt

the Main Crater kaz collafsed

co-maamatic cucle, much the zame az

near the encd o
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The €£inal tuwe samPled lawvas erufted from Robms Cone and  the

zamfle  from  the Sakbana Fedonds cinder cones  are diztinchls

o

ifferent. The chemical comPositicons of these lawvas are 1ot
consiztent with the fracticnation Fattern of the fun cucles,
Therefars. it is likely that sb the snd of the first cdcle  the
EBotos wenrt was used by macma from a different batekh and possibly a

different magma chambher. Sin

i

~e the Sabanz Redonds cirder cones o
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they =cuth Flank of Fes& are comPosed of thiz distinchive masma it
iz possible that the Sabana Bedonda cinder cones formed a2t about
Al zape bime as these lazt Flouz pers being evbreodsd frone BEotos
Cone.  Flank wolecanizg along 3 M=% ariented rift iz a2 marksas
defarture in the ztule of wvolcanizm at Poi% and the nature of Foas
weleanism maw bave besn ittt lusneed by the imdecticon of the zecond

Fulse of maoma alons M-8 criented dikes. Other wolcanoss  n the
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Cordillers Central alzo exhibit cinder cones alond flank fizzures.

The combination of the interPreted geolofic hiztord and  the

1 _|_|
[}

e
atigrafhically ordered chemical data from the summit of  Foss
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a clear, comPrehensive pPicture of the swolubtion of  ths

sutamit resion. Thie study has shown that  there s
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correlation between the chemical comPozition of  Foa
mador geolofical  ewvenkz  at  the csummit. Altkougl the actisl
mechanics of  how the  two are  related has nob been clearls
debermined., what iz known can be dzed bo assese  the imPlications

of future activite at Poas.  In thizs resard, the results of thiz
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should be wiewed az= 3 warnin® z2ign  forr Potentially  kMarardous

activity at Podz. In the 2eolofiz recora: lavas with hiak eilics

conboaks kave 2i9nalled the bedinning of 3 new co-nadomatic cucle.

A B

and also been aszociated with large scale collarse of  the Main
Crater. In addition. if lava comPositicns f3all beleow  about  S1%
then the end of 3 co-magmatic cucle iz imminent and 2 chanSe in
the location of the ackive went may  occur, Thiz information.

cofbined with Prezsent day  monitering of the wolcann (seizmic,

radorn. deformation.,  fumarolic
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COSTA RICA

Figure 1 - Location map for Poas Volcano
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Figure 2 - Map showing the topographic expression of two ancient calderas on Poas
Voicano.
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Figure 3 - Diagram showing structural features associated with Poas Volcano. Note
the rorth-south alignment of volcanic edifices.
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Figure 4 - Geologic map of the Main Crater, Poas Volcano.



Figure 4 continued - Map unit descriptions

ot Post-1955 phreatic tephra containing pyroclastic sulfur
Ty Black 1953-55 juvenile tephra
Distinctive white phreatic tephra consisting of
+’r altered fragments
Well bedded, lacustrine volcanoclastic sediments and
LB unbedded pyroclastic material deposited in lake.
;‘Eif' Undifferentiated Main Crater tephras
Distinctive Botos Cone tephra that may appear hydro-
///r thermally altered, and that contains carbonized wood
fragments
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Figure 5 - Harker diagrams for analyses given in table 1.
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