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Geomorphological Development and Classification of the Volcanoes in Costa Rica
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Abstract

Geomorphological evolutions of the volcanoes in Costa Rica have been studied by interpretation of
aerial photographs and topographic maps in scale of 1/50,000. Sixteen volcanoes range in the
direction of NW-SE 500km long on a line from El Hacha to Turrialba volcanoes. Most of them are
stratovolcanoes except only one Guayabo caldera volcano. The volcanic zone has been divided into
three(Prosser and Carr 1987). In the northwestern part the stratovoicanoes have edifices composed
mainly of thick andesite lava flows and domes with explosive craters suggesting that strombolian and
vulcanian eruptions predominantly occurred. Guayabo caldera and Miravalles stratovolcano have
complicated evolutions which erupted rgpeatedly lava flows and pyroclastic flows, forming at least 5
caldera. In the central part of the volcanic row Tenorio and Arenal volcanoes stand in the Arenal
graben which suggests that this area is in a tension stress field. But the two are very different in
volcanic fype. Tenorio volcano is composed of thick andesitic lava flows and domes while Arenal
volcano is a simple cone like Fuji volcano. In the southeastern part 5 evolved, compound volcanoes
Platanar, poas, Barva, Irazu and Turrialba volcanoes range in thé derection of NW-SE,contacting
each other. The each volcano is elongated in the N-S trend. They have 20-30km-long vent rows
suggesting the fissures where magmas penetrate into. The fissures could be formed by shearing of
left lateral motion. Subduction of the Cocos ridge and a transform fault running on the Caribbean Sea

floor may affect for the fissure opening.
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1984-88) under Costa Rica(Gonzalez et al. 1989).

1EL Hacha kIl _

TRE Y ADXE OB TR B T 58 5k, H
400m, A5 617m0 BT, 3676 2 -00D)GEDHRED
IR o7 2{BESE AN EBE LI L DR B, I8
IS HEILC B e BT Ou—FEIE -]
o TG, TEOESE F—A32 B0 mSRb bl
%, LAEDLEE2HIE LA ERREAL (1R
LEZ D,

2)0rosi kil

Orosi KILIIEET, JEVOEREN /258 4, L
5 800m, 1EE 40mDEEL, FOFEIBAUTANIT
RIS DN, LRSS L2 AR L H>
RSN HEERALITHD, EROBRMSIEN
TOBHFFARNRIRFS TS, ILTETES
BEOERTIERKD ETREE TN 555, #igh
DI LIZL VD35S 3 DT R L&
Bkl i) LEZ His,

3) ¥ Orosi kIl

Orosi KILDFBED 1L TSRkl 655
1231m, HiE900m, 221%kn) CHIBGIIIHAEAYRY D
G, B Orosi KIULARRR L7z, LIETEE lkn DXODER
STNT 2{BIFET B, ILEDARS kTN T TREE
HINTIREEZ DDA Y, BRI
~6km DIFEINVTSDO—ERE Rir&nD, ZDANVTT
TR BB N & b o NI R O
L LTINS U, ARk RS
HWRAERD BT, FELIZE UTHRY YEMTEON
TOB LHEE SIS, SR LRERIIEENRD Ly s
EHLNDR, K, ARTECEOIOOD LI
RxB, &by KEGHINT IR TEL LT DTS
39, Lo TZOKUIEEERTE L0 B LEZ
TELXAY,



4)Cacao ki1

Cacao KILFIERE 18m, HE 1400m, 125 1668mDF
EEELTIREKLITHD, WIEHHRRE, FB
T2 BOFHRAGINT I, FAE L <L O
B3, ORI REESTHIE XL OB, ILTEE
WEAEAYSETIIE 200-300m, £& 1-3km, JEX 50-80
mTHER, |EEAAEDUSENIE 1-1. bk, X 8-10kn,
JEE 50-T0m & AEHETH D, v IR ISSHD T
ITH X DISETISRO LIVEDS, FHVETE > CARiILE
T3ROS HEL, AHEHISERCE 5,
Z KBTS Cacao KILEIED S E73TED=H 7 T
T D ORISR DU —ER 2 DAV ZHE T

RV, LTEDHRERCE VAN TSI, 4
TEOTSE RSV QONB, 188 B0 <RI
AP X AVSETRMIANTET D, LAED XL SI
Cacao KIUGHREEX HIVABIRAKRGHIZ SR B
BT LY HATEeiE CREUAEEYL @
B LT

5)Rincon de la Vieja(Santa Maria) kil

JPE 25km, R 20km, LR 1600m, A5 1916moATLK
Hrcdhd Fig. 4), FORUEREEMFEGH LT
TLEENILEL 20 ZRVE—RUEEDIRER
D372%, TEETYVIBIIRERRAZ B BT T100 248

Sedimentary rocks

Ccempanian - Maastrichtian

-
2 . 5[ 3x v Yolcanaes and
E .. JRezent Alluvium g .| valeanic rochs
- ~ v
A . . Mo I
2o Lanaric deposits g Y ignimbrites
° ) a
: Marisg gnd terrswtiagl
° ctostic aedimants
T . > Tert. volecanic rocks
2 Pliocerne K] Aguseute - Ferm, wte)
H Poleocene - Migcene :Up!lf Miacene
- lincsuding voleamic faensl R Plutanic rocks
HE== '
3
o

-
2 Serpentinized
Normat faults 2 Pnrnpuo!i'l-
. $
—=— Thrust faults -g feaya Complex
(¥}
] 50 190
Xm

Magmatic rocks

owouDd

Fig.3 Geological map of Costa Rica(Prosser 1986).
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Fig.4 Bird’s-eve view of Rincon de la Vieja volcano(1) and Guayabo caldera(2) from the south.
3.Lava flows 4.Lava domes 5.Debris flow surfaces 6.Debris avalanche surfaces 7.Libenia
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Fig.5 Sketch of Miravalles volcano(1) and Guayabo caldera(2) from the south.
3.Guayabo somma 4.Gota de Agua somma 5.Giganta somma 6.Los Chiqueros caldera  7.Cabro
Moco somma 8.Rio Apote caldera 9.Debris flow surfaces 10.Debris avalanche surfaces
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Fig.6 Sketch of Tenorio(1) and Tierras Morenas(2)volcanoes and Arenal graben(3) from the south,
4 Lava domes 5.mnormal faults 6.0Older volcanoes 7.Hummocky hills(Debris avalanche surface)
8.Debnis flow surfaces . ’
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Fig.7 Geomorphological map of Arenal voleano, Costa Rica
1.Crater walls 2.Andesite lava flows 3.Pyroclastic flow surfaces 4.Slope of main cone
5.Debris flow fan 6.Scoria cone 7.Slope of Chato cone 8 Basements
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Fig.8 Bird’s-eye view of Poas and Platanar volcanoes from the north.
1 Debris avalanche surfaces 2.Debris flow surfaces 3.Rio Cuarto maar 4.Hule maar 5.Cerro Congo
voleano 6.Poas volcano 7.Poas caldera 8.Pyroclastic flow surfaces 9.Toro caldera 10.Tapasco
caldera 11.Pelon lava dome 12 Porvenir lava dome 13.Platanar lava cone 14.Chocosuela volcano
15.Viojo lava dome 16.Scoria cones. 17.Aguas Zarcas 18 Alajuela .19.Grecia 20.Naranjo = 21.San Ramon
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Fig.9 Sketch of Irazu(1) and Turrialba(2)volcances from the south,

3.Scoria cones 4.Basalt lava flows

3.Pyroclastic flow surfaces 6.Debris flow surfaces

7.Andesite lava flows 8.Cartago 9.Praiso 10.Turrialba
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Fig.10  Distribution of the volcanic vents in Costa Rica.
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Fig.11  Distrbution of the volcanoes classified by edifice types
1. Non-evolved stratovolcanoes 2.Evolved stratovolcanoes 3.Caldera volcano
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