CHAPTER IV NATURAL CONDITIONS iN AND AROUND THE PORT OF CALDERA
1. T(}pagraphical and Geologu:al Features ,

1.1 Topogmph)’

~ The Port of Caldera is situated at lat. g 54 40"N and iong 84 43 20”W on t__ Pac;ﬁc
coast of the Repubhc of Costa Rica. The Port isda harbau' ‘ nstructe _'on the south astem '
side of Caldera Bay which is situated on the east bank of_the Gulf of N:coya wluch opens
to the south. The west side of the Port is Iax gely sheltered by the Nxcoya Penmsula 22 km.-
away, and swells penetrating from the Paczflc Ocean via the southern mouth of the Gulf of
Nicoya are par’ually blocked by Gape Corrahllo wh:ch pro;)ects out south of the' ' ort of
Caldera. - Carballo Rock juts out north of the Port. T S

Dn‘ectly behmd the Port wharfs is a comparat;veiy steep hﬁly diStr_ ct, the hzghest-;pomt
of which is a more or less flat- topped mountam Aito de las Mesas, _whtch is approxlmately
14{}mabovesealevei , e AT e
' Between the Port and Carballo Rock lies Laldera Beach a qandv beach area Mata de
Limodn Estuary roughly blSECtS the bayside-and is sheltered from the sea by a sand bm The‘ _
Jestis Maria River emptxes into the sea at the. southem edge of Twweb, a beach whxch is
situated to the south of Cape Coralillo. The Barrama Rwer emptzes to the north of Carbdilo _
Rock. A sand bar, Puntarenas, approx:mately 7. 5km in }Pngth and GOOm m maxxmum
width lies to the west of. the Barranca RlVr,l‘ and an urban area 1&; deveiomng westward over _
Puntarenas. | e RETE ; T

The location of the Port of Caldera and the topography of its burroundmg area are
shown in Fig, V-1 and Fig. V-2, respectively, : '

1.2 Geélagy"

As shown in Table IV--1, the geography of ihe Po'*t of Calderd area comprlses the'
Tertiary Pre-Eocene bedrock of the Nlcoya Group Formatxons, the T ertiary chene Cape,
Carballo Formations, and the Tivives and Orotina Formatmns whlch bridge the Plelocene‘
and Quatermary Pleistocene epochs Quaternary Plelstocene diluviom and Hoxocene al!u .
vium are distributed throughout the’ region, and cover. all these geologlc formatzons "'

The Nicoya Group Formatxon con51s‘rs of 3111ceous hmestone and basait Howeifer.

" outcrops of these stones are not found in the Calc!era an region. The Cape Cdrbaﬂbf’ -

" Formation. consists principally of greyish blue sandstones and congiomerates, wath bwalve
| fossils mixed in at places. Brown tuffaceous sandstones and mudstones alternatzons w;th ,'
basaltic pyroclastic layers are also found, ’[hese formatmns are w1despread over the area

and are locally exposed in the hilly area behmd the wharf and in the hﬁls m the wcmtty of

1) Rodolfo Madngal G : Geologia de Mapa Bas;co “Barranca" Casta Rxca,, Informes. |
Tenicos y Notas Geologicas Ciudad Universitaria "Rodorxgo I‘acm o Casta Rlsa, 19?‘(}
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 Fig. V-2 Topographical Map of the Port of Caldera and the Surrounding Regior







Table IV-l Geologlc Formations is the Port of Laldera Reglon“

--~PERIOD;= S EPOCH | I'ORMATION
R _ji{_meng’:zf lloviom
:Qtlj.’i;tt__(-!t‘ité;t‘y‘ _ Ll SRNES E "._Di!_ti.ﬁom

‘| Pleistacene . i
R 77| .Orotina Formation

”-.:P_'liocé_ng_.._'- .| Tivives Forméti_on -
B HETC RS I"JIiocene-- B Caoe':Carbalio Formation
Z-'Teftiary,_ B i e R
N BERE Pre Eocene “ - |- Nicoya Group Formation

&nource Rodolfo Madl lgal G

"'Mata de leon Statmn The bedrock descr:bed in Section 4 beiow is of a similar geolog:c
: fr.u matxon The ’I‘lvwes Formatlon contnsts of agglomerates and Iava flows. Depending on
- thP spot the massnve agglomerates are: mterspersed thh tuff and tuff-breccia. . These -
_fOIIndthl‘lS are dtstnout _"63 at the peaks of the hIHS and behmd the wharf., The Orotina
-Formation conSISts of welded tuff and is’ u*ldespread in t‘]e hllly dlstnct on the left bank of

- .'the ]esﬁs Maria RIV r in the southwest

“"The diiuvmm and alluvaum cons1st of soft unconsohdated clay, sand and gravel They

-'_-'are found i the ‘Mata de Lunon Dstuary ﬂa.tlands, the r1ve1 basms and plains, and the seabed
"_of the Port of Caldera. e L . : .

' As qtated above the outermoat stratum comprlses a compax atzve}y new Tertiary Period

'geoiogu, fo:matlon whlch in concert with the lack of river nnprovement causes great
efflusmn of sand and becomes an’ ‘abundant source of littoral drift.

_ ' Several faults runnmg NE and NW arg found in the area.. The faults have been observed

- only in; the Cape Carballo’ Formation reglons, and are beheved to have been created by the

Central American. Organic '\/Iovement ' :

The geologlc formatlons of the Port of Caldera Region are shown in Fig. IV—3.

gl
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2. Meteorological Conditions’

_ "'_h drstnbution of'_mean azmual tempelature m Costa Rlca hased on a twenty year
:record om 1961 to 1980 is: shown in Flg IV -4, As may be seen in the flgure the mean
] ures in the Paolflc and Car:bbean coast reglons are hlgher than the mean tempera _
tufe of 17 5°Cto 20°C recorded in‘the central highlands WhiCh include the Capxtal San José. -
A partlcu arty hlgh mean: _temperature of approxtmately 27.5° C was recor ‘ded on the east
~+ shore region of the Gulf. of Nicoya which includes the Port of Caldera. .
e Table: IV =2 's'hows the mean values by month of the maxxmum, mmlmum, and mean
7' tempexatures m Puntal enas over a 20 yeal per 1od from 1965 to 1984. Puntarenasis srtuated_ _
) tely 15 km west northwest of the Port of Caldera The table shows high tempera-
-'.':tu ﬁ_es in-March and Apl il and low temperatures from September to December. However, the
-':tempel'ature varlatmn throughout the year 1e smaH thh the mean temperature rangmg '
. "between 26°C and 29°C ' '

Table V- 2 Monthly Mean Va!ues of Mammum,
-Minimum and Mean '
Temperatures in Puntarems )

(Average Over T\'.enty Years frem 1963 to 1984’; Unit "C)

Month < IMax. 'I‘emp Min. Temp. Mean Temp.
CJan. | 336 e 216 ] 211
Feb, 7345 | 219 27.7
SMar. | 353 .| 2.6 | 281
CApri | 349 f. 235 | - 28.5
May | 33.2 | 236 | 276
CJun 2.4 ] 233 . 26.9
CJul - 325 0 229 | 268
~Aug. | 326 22.8 | 26.6
Sep. . | 3.1 - 22.8 26.4
Oct. o} o 315 228 |. 26.2.
Nov. | 318 | 224 26.3
" Dec. S35 ] 25 - 26.5
f}\gg:‘ 3.1 | 226 27.1

Source.:' IMN

B fi;-i'z' 'p;eéieitatianf

| ,_.,The d:strlbutlon of mean annual precxpttatron in Costa Rlca is shown in Flg IVv—5 based
on the record from 1961 to 1980 Prec:lpltatlon along the Nicoya Gulf Coast region is

86
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' ._'dl!eCtIOﬂS and in- all wmd dlrectmns, plotted by month and hour _ : y
' he,flgures, nm therly, northeastel Iy and eaeterly land breezes and trade

B "southwe ;

Cin the dry season from December to Apnl are sea b: eezes Howeve: durmg the ramy se'ison

: .g'when equatorial west wmds biow ‘sea. breezes and equatoual west wmds mtermmgle
Between June and February, southeasteriy winds prevall between 5 PM and 8 PM.

' Wmd speed 1s hzgh durmg the day, and particularly S0 durmg the dry seaeon from
L December to May ' S - : : - -

2) Eladw Zarate H.. Comportamlento del Vlento en Costa Rlca, Nota de Investlgacmn No. 2,
M _e__ olﬁglco Nacmnal Dec 1978 319 o
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;contmues to the present (Refer to Flg IV “8).- The per 1ods in which data
kmbet 14 1985 are shown in Flg IV —9. Durmga wave observatzon_

the 29 waves of sxgmflcant wave height greater than 1. 8 m smtabie o3 obable wave he1ghts
and thelr correspondmg per:ods whxch are est:mated using the 3.3 year perlod in which data
were- obtalned are Shown n Table IW—6. The probable wave heights were calculated by
: _-_:adaptmg the above data to Gumbei and Wexbuli dzstnbutions selecting the functions most

compatlble w1th the data, and extrapolatmg an equataon for the inferred relationship. The
. dlStI‘ibutIOH w&th the hlghest level of Lompatlblhty isa Weibull distribution with an exponent
"-"—:Of 1 Zo the equatzon for wh1ch IS stated below

”-',".:._P[H<x] 1. exp [ 7' [—%%@@é] = ]

H wave helght (m) g :
FRESRIR 2 _ wave henght of a cettam fixed value (m)
P[H Sx]-‘-’ probab;hty that wave hnlght H w1ll not exceed X

| 3) Yosh1m1 {Joda, Analys:s of Wave Gtoupmg and Spectra of Long travelled Swell, Repmt
. '-_.'Of th' Port and Harbour Research Instltute Vol 22, No.1, March 1983,pp. 3 ~ 41.
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Record of Observed Wave Heights above Lom

'*‘“ : L Sk Hlor i . : HNS' : T”f’ ' VHrmcan.' ' Tmc‘s‘n

o) m) )

| 355 | 1797 219 | 151
347 | IT1 | 231 161}
330 | 175 | 196 | 150

Spo294 | o178 | 185 155
128 | 15970 133 | 1237

Shozdof 174 ) 158 | 120
266 |0 175 |- 1711168
253 L1700 4 1550 125
T249 | 170 ) 1sd ] 123
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@22 | 1T 130- . 1240
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1981 710 200 | w60 | -
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S99 S| 161 | -1.23 183
190 145 _ -

19 | 160 1.30 15.0
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180 | 154 | L10 | 122
1.79 165 L6 | 118

1.75 165 1160 | 137
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L1700 | 145 LO7 | 122
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16t | 135 0.96 9.7
160 | 150 -
4 L60 |- 150 1.01 11.4
- 160 | 160 o
158 | 161 1.06 | 140

157 1148 1.00 | 125
157 | 143 097 | 131
1.56 15.5, 1.00. | 119
1186 | 113 0.90 9.5
1l 1138 | 081 | 116
©151 0 137 | 093 9.9
4181 |17 | 097 9.7
180 ) 10 ,

277 1176 - F 173 1300

206 |- 156 | 126|129 |
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’I‘ab]e IV ~6 Probahle Waw Helghts Corresponding to Respective Reeurrence Periods

Reclurren'cé _ . ‘?&g:gii?;tght H’;/,
Period (Years) o )
5 Sl see
w0 S 3980
20 I AR &'
% 4348
20 : . e
40 1. 4531
50 : T I AB1T
w00 - A
T/, 208

Fig, I\’-IZ Reiaﬁonshlp between Slgmficant Wave Hexght and ngmi‘icant;Wave Penod
of Extremely Large Waves o L ‘
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refractron calculatrons were carrred out as: part of the I‘eamblhtv '
‘Expansron Pro;ect of the Port of Caldera performed in 1981 4

. 0SES of calculatlon the waves are assumed to be 1eguhr Wwaves. ,A
- refr: actiou calculatlon was first: performed north of lat. 9° 36’N ina rectangular Sea area wrth ;
: -a north southz dlmensuo Of[i‘lo km and an east west ‘dimension of 50 km. . “Then, a greatly
?,reduced refractaon-ehart was pt epared for an‘ar ea to the north 51de of the parallel passing .
' -throug the soﬁthe 1§ edge'of Icaco Beach south of Cape Caz rahllo The p1 epared refraction-
| : h"wn in APPENDIX 1. o -
& refractic "eff1c1ents and wave dlI‘ECthI‘!S along the parallel of Iatrtude passmg'
. through the souther 1 edge of Icaco Beach south of Cape Corrahllo are shown in Table [V—7
Cand T able IV 8. The dlrectlon of wave_ incidence near the tip of the Port of Caldera
‘ rbreakwater rs ‘?.hO m Table IV -9. Desplte therr havmg deep water wave directions. and .
'perlods, the dtrectm_ of waves mc1derrt to the’ tip area of the Port of Caldera breakwater are,
'?w1th httle Vanation between N 220 t0.230°. ' '

) chart

3 3 'Ts.dal Condltmns

: B ..;_Slmpl& water pr essure type tlde measurements were per formed at the rolt ~on/roll —off-
. pler at'the Port of Caldera between October 8 and November 15,1985. A harmonic analysrs
k 'was performed usmg data obtamed on the 15 days and mghts from midnight October 17, 1985
to 11 .PM October 31. The obtamed harmomc constants of a principal ten component tide
are shown in Table IV :":10 T he tidal constant of the Poit of Puntarenas ® is also noted in
_.:the table Accordmg to the table the harmomc constants of the two ports are similar, and
'g._the trdal fluctuat:ons are roughiy the same. At both ports a half-day periodic component
' prevalls The smgle day perlodlc component is fnifiute.: A.ccordmg to the tide table of the
Brltrsh Navy, the seasonal mearn water level ﬂuctuation in October is 0.0 m; hence it is likely
thdt the mean water level at the trme of the observat:ons was wrtually the same as the

' annuat mean water ievel . o '

Tapan Internatlonai (,ooperatlon Agency The Feaelbxhty Study on the Second Stage

o I‘ xpansnon Pro;ect of the Port of. Caldera, Republlc of Coast Rica, Dec. 1981, 343 p.

5) ‘_:Hydrographer of - the Navy (G B.); Admtralty Tlde Table, Vol. 3, Pacrﬁc Ocean Ed.,,
-_‘1980 452p o :

| -'_-"_"10?{*”-“.}_ {



Tablé ¥-7 Refraction Cooefﬁaent nlong the Parallel of Laittude Passmg thraug the Southern Edge' o
of the Ieaco Beach o CoaEa : sy '
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| :'how SIgn f!éaﬂt the d1ffe1 ences dre. It may be safer to as&.ume that there are only negl:g:bk

-dlfferences

- Table

Lo

10 _Haihi:onio Constants of Tides

1‘ ldal

Puntarenas -

(19851007 ~31)

Constlmenlfif' ol Amp

(m) o

7 Caldora.

i Lag

_ Amp.

Lag "

H (m)

kY

-g(; )

' EM,'_

LK

Mg
K
R o
M
M5,
Ay

T |
0270 -
-0.047. 1
- g2l
0.087
- 0.04p -
0, 029 |
00237
S018
; L 496 L

136.1
-136.1
641

o148
3424

. 30__3.

a424

Coassl

1255
1255

3374
U498
1719

5.8

629
336.9
-156.8

2863

025

1.10

0.10
0.04

765
136.6

©.3405
29

72
126

- 344
24

Note 1} The iatﬂude and Iom,iiude of each p{)rt are,
' ' ‘Calderas N B 540 WR 43 1

. Punlarenas
: 2) ]n the Lag column
-k indicates ‘Costa Rican tlmc ';tandard

N9 58 \\’84 50 :

g md:cales Green\\ :ch standald

o ) T'lble N—ii_; _’I‘idai_Rétlgg'at Caldera and__PuhiarenasI
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) shorehne and sea area’ for the purpose of understandlng the local sand dnft phenomenon
. _The detaﬂb of these studles and theu’ results are ahOWl'l in CHAPTER Vi.
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4, Sml Conditions

coefﬁcxent of consohdatmn was not reported Therefore, further_ _S’ 1 eetxgatlon should be
' performed for the detalled demgn, takmg into consnderatxon the followmg I T 7' _
- a) The mterval ‘of boreholes should he 25m to" 50 m, and the mtervai of undlsturbed' :
_ samplmg depth should be less than 1.5m. For the 5amplmg, a staﬂonary pxston thmr:' :

' wall sampler with 75 mm diameter should be used _' SRR
b) Laboratory soil tests, _mamly shear tests should be performed The shear teste should .
be unconsohdated undrained triaxial compressmn ‘tests as much as: posszble, dlld m' _
a_dd_atlon to the above consolidated- -undrained tests should dlso be performed. ..

4.1 Soil Condifioes around the Extended Br.ea"li{jvater _. B

An estlmated s0il profﬂe at the extended center 1me of the trunk part of the emstmg R
breakwater is shown in Fig. TV — 17. The results of the so:.l tests at each of the boreho]es ate o
shown in APPENDIX 2. ' ' : . SR :

The submarine soil strata compnse a layer of Terhary Mmeene sedimentary rock )

covered by depos1ted cohesive alluvium, and a laye1 of loose sand,. ’Ih;s alluvxum may .

generally be divided into three layers, name!y Sa, Mb, and Mc, in deecendmg order The'
charactens‘mcs of each layer are gwen below Lo : :

The Sa bed consists of fine o very fine biack sand nuxed thh sheil 1ri gmente.,_ 'Ihef'

lower portion of the bed becomes silty in natare, and occasnonally intercalates thin iayers Of.j_::..

silt. The sand content of Sa is 5t040% and is classnﬂed as SM. “Layer th:ckness is7-to "
10 meters. The N value based on the standard penetrauon test is- generally 1() to-"gg
however silty areas may drop to below 10, o N Lt
" The Mb layer consists prmc:pally of sandy sﬂt or silt mxxed W1th sand 'aIthough sand' B
layers are occasionaly found interposed therein. The layer eomprlses sand 2 to 40%, clay
apprommately 20%, and silt, the remainder, ‘The liquid limit is 40 to 55%, and’ the plasﬁ" ity -
index is 10 to 20, wh:ch means the plast1c1ty IS shghtly Iow The scnl is classxﬂed dS ML CH S '
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1_'15 47 % to 57‘% whlch is near the hquid hxmt Un'it :

5 onsolldatren € st'was performed though oniy the consohdat:on yleld stress and compz essmh
: mdex 1esu1ts were Ieported The consolldatlon yield stress was reported as bemg 1.3 to -
1 7 kgf/cm and the compressmn mdex as 0 43 to 0. 47

4_.‘ 28011 eﬁditioﬂs_ 'alengi_ the Face Lihe.qf the Wharf

D P:g V- ‘?0 shows thc estamatcd sml profﬂe along the face hne of the wharf wlruch is
'rbased on an exammatlon of the Sml condxtlons canled out durmg the plannmg of the First
: _Stage Constrict B ' : .

The submarme soil strata m tlns area comprise a layer of T ert:ary Mlocene sedamentary
iock covered by a deposxt of coheswe alluvmm, and a 1aye1 of looseaand This alluvral layer
_can be subd1v1ded into three layers a top sandy layer a coheswe layer and a bottom sandy
laye1 the eharacterlstxcs of each of whmh are explamed below. : E

' The to'_ sandy iayer comprlbes rough and fine sand, and has a thxckness of 7 to 15
: meters Whlch nalrows as, 1t approaches the western snde ie. the breakwater foundation.

weét On 1ts eastem suie, that is, in the -7 5m quay area, 1t is 2 to 4 meters
_ 0 1ts western side, that i is, m the ~11 m quay area, it is3 to, 11 meters thick., The
sml m this layer is mostly clasmﬁed as ML however portions of MH. and CH are also found.
_ -_'.-The N "'alue 13 mostiy 4-to- 15, though 1t becomes smaller towards the west. . At the edge
- of the: w11 m quay area 1t becomes. Jto 7 across all layers Flg IV -21 shows a plot

o (accordm‘ Tte depth usrng the ‘seabed surface as a’ standard) of the shear stlength of this

B coheszve stratum based on the 1esu1ts of an unconfined compr ession test Shear strengths at

rldentical depths and then‘ mcrease ratlo in relatlon to depth have similar values along the

ST
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extended center ]ine of the breakwater _ LT . _
The bottom sandy layex only exzsts on the east sxde of the breakwater {oundataon, and

consists of sand and silty sand clasmfled as SM, The thzckness of- the layer at the ~—'7’ S5m-
quay area is 8 to 0m and it is 1 to'5 m_thlck in other areas The N value 13 generaliy 1(3

to 20, with a medmm relative density.
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N :cons1derable_s;ze or caused srgmflcant damage _
The characteristlcs of earthquake actlvrty 1n the three reglons are explamed below

{ 1)*—: Pacnf;e Coast Border Reglon e L -

i his: reglen is vulnelab -__e ¥ thquakes caused by the suhductlon of the Carlb Plate on'
wh1ch he Costa Rican terrltory is: s:tuated by the Cocos Plate of the Pacific’ sea bottomr
; '_whlch is _reepmg below the Canb Plate offshore at the. Pacific Central Amerxcan ‘Trench.
These earthquakes move m at d and accordmgly are charactrerlzed by deepemng focuses,

o the mammum values of whlch reach 200 km. P S : :

" Thé scale of earthquakes caaeed by 5ubduct10n of the plate is potentrally very great and'f ‘
an earthquake of 7 75 n magmtude was recorded in 1904. As a result, the energy of these.

: ;--'earthquakes accountq for the major portson of the earthquake energy released in Costa Rxca,

' -:"'although the resultmg damage is not great 'I he reason for this is that although the depths

of the focuses n_the Pa01f1c Coast Reg;on are undoubtedly comparatively shallew (20 km
,ﬁ-:or'mo ), the travel mland and -their, focusea deepen hence the strength of the tremors

- become smaller : “In general the eal thquakes in this: Tegion almost never exceed VII on the
"”Modrf;ed Mercalh mtenenty scale The Holy Saturday earthquake that occured on April 2,
1983%had an mtensxty m the central highlands of VINVII : '

N ¢ V alley and Mountam Reglon % S R :
- Earthquakes in. thiS area are caused prmc1pally by locahzed faults They are moderate
._m scale, wath magmtudes ef 6.5 or less However their. focuses are shallow, and they occur
' jclos to_areas of: cencentrated human population. - Hence not only do tremors reach a
'_ powerful IX on the Modlfied Mercalh mtensrty scale, damage also increases due to addi-

]-'.'.6) ~Luis Drego Morales M Los ’I‘emblores, sus Causas, Med1c16n y Efectos, Setiembre
| ,:j_:va z, Sep. 1985 ‘PP, 43~83 o -
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rthquakes which Occurred m Costa RlCa FERERNE

- Re ' Magmtude - Coment =
I‘ arthquake of S Buenaventura = -{ Damages in Cartago
- :Earthquake of Matmd — Damages throughout ‘t"héi"i'ég‘it.in' 1
- .| {Epicentre is mdef:mte) . - AR
Darthquake of Santa Méhnica - - Primary destruction in Cartago -
near. Cartago ) : _ ' : ' :
g earthquake near Alajuela S B Damages i:i”}\iéj'uela and %an José .}
z _Earthquake ‘of Prdljanes =" ‘| Damages in Alajuela and San'"]osé';' :
R : ;= | Lake of: Fraijanes created
;Strong earthquake near the 775 No_damagé was réported
Panama horder : - : .
Earthquake of- Ta‘o]azo <5.5 _Damages in Sau Jose
i =55 ‘Secondary destruction of Cartago
362 dead. S
Barthquake of Tovo ‘Am&rlllo - |'Maderate damages and lands]zdes
a 'Ealthqu 'ﬁof Gu'ituso T _' % % '—Landshdes crackq m the ground
| (northof ' Lake of Arenal) EEICRREEI UG A o
i Earthquake of - Sarcm ok 'Large .damages;, landsi_tdes‘and EE
- (hill of Palomo) L .+ ;.| damming of river from debris.
. _'Lal thquake (near Playa del Coco .75 | Damages in. Sardmal and Santa
i Golfo de Papagayo) | Cruz
v. | Eartliquake of Orotina . 7.0 - | Violently shakea Ceiitral Valley,
{San Mateo-San Ramon) - .| damages throughout the region
C. S_t_r_png_-ﬁ;i_ithquaké{ regi_on'_of 7.3 No damage was reported -
" |.Golfo dé Nicoya -~ - o :
éc. .| Strong e_;ift.hqiiak.é’ near Golfito 7.5 | No damage was reported
-Eaftﬁdiiéke"__b'f_—G_uéiizi&sﬁié' BN 77 | Damages in Puntarenas
~{ {mouth of Rio Tempisque) : o
.| Earthquake of Patillos (northwest * % 21 dead in landslide
| slope of. Volcan Irazid). - ' :
_Eérﬂld(:ﬁké of Limén . ¥ % Vloderdte damages in Limon
o ,Farthquake ‘of Toro Amanllo ] Damages in the Valley of Rio Toro
- [ {Grecia) . . . Amarille -~
B -_Earthquake of Tl]aran 6.5 | Damages in the region of Tilaran,
. _ 23 dead
' "Earthquake of Osa Go!flto : 73 Moderate damages throughout the
S el | region including San José, 1 dead
s Earthquake of PEIE? Zeledon o 6.1 Important damages in the northen -
g , e - .+ |region of San Isidro and moderate
damages m b'm Isidro, 1 dead

viga partlal ltst mcludmg oniy earthquakc—s whlch whlch \\ere large or. wlnch caused sngmmanl dmnage
* - Estunated magmtude is 5 éMg 5 63 i ‘ ~ Sovirce ! Luis Diego Mnra!es M.
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'often ongmate mvalley areas.’

" 'The Cartago earthquake whlch occnred on May 4, 191{) caus,_ reatest
carthguake damage. In more recent years, the Pérez Zéledon. earth 'j.'eccmed m t}ns :
area on July 3, 1983 between Buena V:sta and DlVISlon wlueh are loeated_f in the nmthem' "
dnstuct of San Isidro. . © - ok ot

(3) Northem and Atlantlc Ceast Plam Regxon TIPTEATRERIN. Jts B
From the view pomt of techtomcs this is a quxet regnon m Cost'_ Rxca wzth l:ttle
earthquake activity. The locatmne of earthquake occuraneee tend to be epread eut (refer to -
Fig. IV %22) However, an earthquake w;th powerful tremors hlt the Clty of Lnndn on" ,
January 7, 1953 and caused great damage B 5 : R R

| 5.2 -Distributien ef Expe'cted Seismic -Aeeeleraiien'-:Valtr'eé"-:

Fxg V- 23 and Flg IV 24 show the dlstrlbut;on of expected groun ‘acceler.
“values calculated for Costa Rica over a 50 year 1ecurrence pernod and a 100- yearre ¥
period. ’I‘he values are based on the record of past earthquakes occurmg between 1883 and
1975 and were caleulated by C. P, Mortgat T. C Zsutty, _H C Shah and L Lubetkm n:

: Accordmg to these f:gures expected ground acceleratlon values aze small along the' .

Caribbean Coast and’ high-in the Pacific’ Coast regton, pattlcularly neat Golfzto “The -

expected ground acceleratlon value i in the Port of Caldera area 18 0. 156G over a 50 yea:._-,_
recurrence period, and 0. 175*»0 20 G over a 100 year reeurrence perxod where G is equal to o
the accelm ation of gravity. : ' L

53 Teunamis

It has been reported that the posszbhty of tsunamte eccurmg in Coeta Rica m shght-' :
considering the character;stncs of the. SEISmIC faults, whxch cause tsunamls B

3 Chrlstlan P Mortgat Theodore C Zsutty, Haresh C Shah & Lestex Lubetkm A Study
of Setsmtc Risk for Costa Rica, Rep. No. 25, The John A, Blume Earthquatke I:ngmeermg
_(,enter Dep. of Civil Engmeermg, Stanford Umv Apr. 1977, 3591) _ e
8) - Luis Diego ‘Morales M.; Los. Temblores, sus Caueas, Medncrdn y Efectos. Setlemhre

Cientifico, Vol, 2, Sismos, Sep 1985, pp: 43 ~ 83 SR o
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