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Resumen

Nc"rtqrcicek„p"fgn"ugiogpvq"Rce‡Ýeq/Eqequ"fg"
nc"fqtucn"Gcuv"RcekÝe"Tkug"*GRT/REU+"jc"cnvgtcfq"
ukipkÝecvkxcogpvg"nc"eqpÝiwtcek„p"fg"nc"rncec"gp"
gn"gzvtgoq"pqtvg"fg"nc"Vtkpejgtc"Oguqcogtkecpc0"
Esta propagación de la dorsal, la colisión del 
ugiogpvq"GRT/REU"eqp"nc"vtkpejgtc"Oguqcogtk/
ecpc."nc"ugrctcek„p"fg"ncu"rncecu"Tkxgtc"{"Eqequ."
{"nc"hqtocek„p"fg"nc"Vtcpuhqtocfc"fg"Tkxgtc"jcp"
qecukqpcfq"wp"gpucodng"eqornglq"fg"gngogpvqu"
oqthq/vgev„pkequ"gp"gn"ƒtgc"fgn"n‡okvg"gpvtg"rncecu"
Tkxgtc/Eqequ."eqpvtcuvcpvg"c"nq"v‡rkeq"fg"wp"n‡okvg"
vtcpuhqtocpvg" gpvtg" rncecu0" Nqu" fcvqu"octkpqu"
gzkuvgpvgu"fg"ocipgvkuoq"{"dcvkogvt‡c"jcp"ukfq"
kpcfgewcfqu" rctc" tguqnxgt" guvc" eqornglkfcf."
rqt"nq"swg"wpc"ocnnc"fgpuc"fg"fcvqu"fgn"ecorq"
ocipfivkeq"vqvcn"hwg"eqngevcfc"fwtcpvg"ncu"ecorc/
‚cu"qegcpqitƒÝecu"OCTVKE/26"{"OCTVKE/27"fgn"
dwswg"qegcpqitƒÝeq"D1Q"Gn"RWOC"gp"4226"{"42280"
Guvqu"fcvqu"jcp"enctkÝecfq"eqpukfgtcdngogpvg"gn"
rcvt„p"fg"ncu"nkpgcekqpgu"ocipfivkecu"eqpvkiwcu"c"
nc"Vtkpejgtc"Oguqcogtkecpc."g"kpvgtgucpvgogpvg"
wp" cnvq"ocipfivkeq" gp" hqtoc"fg"en echelon, q/
tkgpvcfq"PG/UY"qdugtxcpfqnq"cnglcfq"fgn"Itcdgp"
fg"Ocp¦cpknnq."jcekc"oct0"Fguchqtvwpcfcogpvg."
nc"pcvwtcng¦c"gzcevc"fgn"n‡okvg"gpvtg"Tkxgtc/Eqequ"
rgtocpgeg"kortgekuc0"Rgtq"guvqu"fcvqu"owguvtcp"
swg"gn"ugiogpvq"fg"nc"fqtucn"GRT/REU"cnecp¦c"nc"
ncvkvwf"*\3:05³P+"fg"nc"cevwcn"Vtcpuhqtocfc"fg"
Tkxgtc"gp"nc"ku„etqpc"ocipfivkec"4C5"*\507Oc+"{"
ug"rtqrcic"oƒu"jcekc"gn"pqtvg."kpvgtegrvcpfq"nc"
Vtkpejgtc"Oguqcogtkecpc" crtqzkocfcogpvg" gp"
309"Oc"*Ejtqp"4+0"Gp"307"Oc."gn"gurctekokgpvq"
qegƒpkeq"egu„"c"nq"nctiq"fg"nc"fqtucn"GRT."cn"pqtvg"
fg"3:05³P."{"nc"fqtucn"GRT/REU"fgufg"gpvqpegu"
jc"tgvtqegfkfq"jcekc"gn"uwt"gp"cuqekcek„p"eqp"nc"
rtqrcicek„p" jcekc" gn" uwt" fgn" egpvtq" fg" gurct/
ekokgpvq"Oqevg¦woc"Urtgcfkpi"Ugiogpv *OUU+0"
Cn"pqtvg"fg"3:05³P."gn"rkuq"qegƒpkeq"egtecpq"c"nc"
vtkpejgtc"ug"jc"htcevwtcfq"gp"ogpqtgu"dnqswgu"swg"
rtgugpvcp"ngxcpvcokgpvqu."rqukdngogpvg"fgdkfq"
c"nc"uwdfweek„p"fg"nc"nkvquhgtc"tgekfip"hqtocfc"rqt"
gn"GRT/REU0

Rcncdtcu" encxg<"anomalías magnéticas marinas, 
vgev„pkecu" fg" rncecu." Fqtucn" ÒGcuv" RcekÝe" TkugÓ."
vtkpejgtc" Oguqcogtkecpc." tgeqpuvtweekqpgu" fg"
ncu"rncecu0

Abstract

Vjg"rtqrcicvkqp"qh"vjg"RcekÝe/Eqequ"Ugiogpv"qh"
vjg"Gcuv"RcekÝe"Tkug"*GRT/REU+"jcu"ukipkÝecpvn{"
cnvgtgf"vjg"rncvg"eqpÝiwtcvkqp"cv"vjg"pqtvj"gpf"
qh"vjg"Okffng"Cogtkec"Vtgpej0"Vjku"tkfig"rtqrcic/
vkqp."vjg"eqnnkukqp"qh"vjg"GRT/REU"ykvj"vjg"Okffng"
Cogtkec"Vtgpej."vjg"ugrctcvkqp"qh"vjg"Tkxgtc"cpf"
Eqequ" rncvgu" cpf" vjg" hqtocvkqp" qh" vjg" Tkxgtc"
Vtcpuhqto"jcxg"rtqfwegf"c"eqorngz"cttcpigogpv"
qh"oqtrjqvgevqpke"gngogpvu"kp"vjg"ctgc"qh"Tkxgtc/
Eqequ" rncvg" dqwpfct{." cv{rkecn" qh" cp" qegcpke"
vtcpuhqto" dqwpfct{0" Gzkuvkpi"octkpg"ocipgvke"
cpf"dcvj{ogvtke"fcvc"jcu"rtqxgf"kpcfgswcvg"vq"
wptcxgn"vjku"eqorngzkv{."vjwu."c"fgpug"itkf"qh"vqvcn"
Ýgnf"ocipgvke"fcvc"ygtg"eqnngevgf"fwtkpi"eco/
rckipu"OCTVKE/26"cpf"OCTVKE/27"qh"vjg"D1Q"GN"
RWOC"kp"4226"cpf"42280"Vjgug"fcvc"jcxg"itgcvn{"
enctkÝgf"vjg"ocipgvke"nkpgcvkqp"rcvvgtp"cflcegpv"vq"
vjg"Okffng"Cogtkec"vtgpej."cpf"jcxg"tgxgcngf"cp"
interesting en echelon."PG/UY"qtkgpvgf"ocipgvke"
jkij"qhhujqtg"qh"vjg"Ocp¦cpknnq"Itcdgp0"Yg"kpvgt/
rtgv"vjgug"pgy"fcvc"vq"kpfkecvg"vjcv"vjg"GRT/REU"
tkfig"ugiogpv"tgcejgf"vjg"ncvkvwfg"*\3:05³P+"qh"
vjg"rtgugpv"fc{"Tkxgtc"Vtcpuhqto"cv"cdqwv"Ejtqp"
4C5"*\507Oc+"cpf"rtqrcicvgf"hwtvjgt"pqtvjyctf."
kpvgtugevkpi"vjg"Okffng"Cogtkec"Vtgpej"cv"cdqwv"
309"Oc"*Ejtqp"4+0"Cv"307"Oc"urtgcfkpi"egcugf"
cnqpi"vjg"GRT"pqtvj"qh"3:05³P"cpf"vjg"GRT/REU"
jcu" ukpeg" tgvtgcvgf" uqwvjyctf" kp" cuuqekcvkqp"
ykvj"c"uqwvjyctf"rtqrcicvkqp"qh"vjg"Oqevg¦woc"
Urtgcfkpi"Ugiogpv0"Pqtvj"qh"3:05³P"vjg"ugcÞqqt"
pgct"vjg"vtgpej"jcu"dggp"dtqmgp"kpvq"uocnn."wr/
nkhvgf"dnqemu."rgtjcru"fwg" vq" vjg"uwdfwevkqp"qh"
vjg"{qwpi"nkvjqurjgtg"igpgtcvgf"d{"vjg"GRT/REU0

Mg{" yqtfu<"marine magnetic anomalies, plate 
vgevqpkeu." Gcuv" RcekÝe" Tkug." Okffng" Cogtkec"
Vtgpej." Ogzkeq." rncvg" tgeqpuvtwevkqpu." Tkxgtc/
Eqequ"rncvg"dqwpfct{0
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Morphology and magnetic survey of the Rivera-Cocos plate boundary 
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Introduction

Vjg"eqnnkukqp"qh"vjg"Gcuv"RcekÝe"Tkug"*GRT+"ykvj"
vjg"yguvgtp"octikp"qh"vjg"Pqtvj"Cogtkecp"Rncvg"
jcu"dggp"tgeqtfgf"cnqpi"vjg"eqpvkpgpvcn"octikp"
qh" Pqtvj" Cogtkec" htqo" Cncumc" vq" Ogzkeq" *g0i0"
Cvycvgt."3;:;+0"Vjg"oquv"tgegpv"eqnnkukqp"crrgctu"
qhh" Ocp¦cpknnq." Ogzkeq" *Hkiwtg" 3+." kp" vjg" ctgc"
nqecvgf"dgvyggp"vjg"pqtvjgtp"gpf"qh"vjg"RcekÝe/
Eqequ"ugiogpv"qh"vjg"Gcuv"RcekÝe"Tkug"*GRT/REU+"
cpf"vjg"Okffng"Cogtkec"Vtgpej"*OCV+"yjgtg"vjgtg"
gzkuvu"vyq"enqugn{"urcegf"vtkrng"lwpevkqpu"hqtogf"
dgvyggp" vjg" Tkxgtc." RcekÝe." Eqequ" cpf" Pqtvj"
Cogtkecp" rncvgu" *g0i0" Cvycvgt." 3;92=" Oqnpct."
3;95+0"Vjwu."vjku"ukvg"ujqwnf"dg"kfgcn"hqt"uvwf{kpi"
vjg" rtqeguugu" cuuqekcvgf" ykvj" vjg" crrtqcej"
cpf"eqnnkukqp"qh"c"ugcÞqqt"urtgcfkpi"egpvgt"ykvj"
c" uwdfwevkqp" ¦qpg0" Wphqtvwpcvgn{." vjg" Tkxgtc/
Eqequ"rncvg"dqwpfct{"vjg"Tkxgtc"Vtcpuhqto"cpf"
vjg" tgopcpv" rcngq/Tkxgtc" Vtcpuhqto" ctg" cnuq"
nqecvgf"pgct"vjg"eqnnkukqp"¦qpg"cpf"ukipkÝecpvn{"
eqornkecvg"vjg"oqtrjqnqike"gngogpvu"cuuqekcvgf"
ykvj"vjku"eqnnkukqp"*g0i0"Dcpf{."3;;4+0

Vjg" eqorngzkv{" qh" vjg" ugcÞqqt" oqtrjqnqi{"
cpf" ugcÞqqt" ocipgvke" nkpgcvkqpu" kp" vjku" ctgc"
kp" eqplwpevkqp" ykvj." hqt" vjg" oquv" rctv." rqqtn{"
pcxkicvgf"ocipgvke"fcvc"cpf"urctug"ownvkdgco"
eqxgtcig."jcu"ngf"vq"ugxgtcn"rtqrqucnu"cu"vq"vjg"
rncvg" eqpÝiwtcvkqp" cpf" vgevqpke" jkuvqt{" qh" vjku"
ctgc"*g0i0."Ocoogtkemz"cpf"Ectokejcgn."3;:;="

Dqwtiqku" cpf" Okejcwf." 3;;3=" Dcpf{." 3;;4="
Nqpufcng." 3;;7=" FgOgvu" cpf" Yknuqp." 3;;9+0""""""""
Vjwu." vq" dgvvgt" fgÝpg" vjg" oqtrjqnqi{" cpf"
vgevqpke" jkuvqt{" qh" vjku" ctgc." vqvcn" Ýgnf"octkpg"
ocipgvke" fcvc" ygtg" eqnngevgf" fwtkpi" vyq"
ecorckipu."OCTVKE26"kp"4226"cpf"OCTVKE27"kp"
4228." cdqctf" vjg" D1Q" GN" RWOC" cpf" eqodkpgf"
ykvj"ownvkdgco"fcvc"eqnngevgf"fwtkpi" vjg"4224"
DCTV1HCOGZ" ecorckipu" qh" vjg" PQ" NÓCvcncpvg0"
Uqog" qh" vjg" dcvj{ogvtke" fcvc" qh" vjg" DCTV1
HCOGZ" ecorckipu" eqpfwevgf" kp" vjku" ctgc" jcxg"
dggp"rtgxkqwun{"rwdnkujgf"*Dcpf{"gv"cn0."4227="
422:+="jqygxgt."vjg"oclqtkv{"qh"vjg"fcvc"kp"vjg"
ctgc"nqecvgf"dgvyggp"vjg"OCV"cpf"vjg"GRT/REU"
tgockpgf"wprwdnkujgf0

Previous Work

Ugxgtcn"rtqrqucnu"gzkuv"eqpegtpkpi"vjg"gxqnwvkqp"
qh" vjg" pqtvjgtpoquv" ugiogpv" qh" vjg" GRT/REU."
rctvkewnctn{"tgictfkpi"kvu"tgncvkqp"vq"vjg"uqwvjgtp"
nkokv"qh"vjg"Tkxgtc"rncvg0"Fkuetkokpcvkpi"dgvyggp"
vjgug"rtqrqucnu"jcu"rtqxgf"fkhÝewnv"fwg" vq" vjg"
jkijn{" eqorngz" vgevqpkeu" qh" vjg" ¦qpg" cpf" vq"
vjg" rqqt" urcvkcn" eqxgtcig" qh" vjg"ocipgvke" cpf"
ownvkdgco" dcvj{ogvtke" fcvc0" Ocp{" rtgxkqwu"
uvwfkgu"jcxg"wugf"vjg"ugcÞqqt"oqtrjqnqi{"cpf"
vjg"ugcÞqqt"urtgcfkpi"ocipgvke"nkpgcvkqp"fcvc"vq"
vt{"vq"tguqnxg"vjg"mkpgocvkeu"cpf"fghqtocvkqpcn"
jkuvqt{"qh"vjku"ctgc0"Uqog"qh"vjgug"uvwfkgu"ygtg"qh"
c"tgikqpcn"hqewu"*g0i0."Ocoogtkemz"cpf"Mnkviqtf."

Figure 1."Oqtrjqvgevqpke"gngogpvu"qh" vjg"uvwf{"ctgc0"Vjg"cddtgxkcvkqpu"ctg<"RCE"?"RcekÝe"Rncvg="PCO"?"Pqtvj"
Cogtkecp"Rncvg="EQE"?"Eqequ"Rncvg="TKX"?"Tkxgtc"Rncvg="OT"?"Ocvjgocvkekcp"Tkfig="OqV"?"Oqevg¦woc"Vtqwij="
GII"?"Gn"Iqtfq"Itcdgp="UEI"?"Uqwvjgtp"Eqnkoc"Itcdgp="LD"?"Lcnkueq"Dnqem="VV"?"Vcoc{q"Vtcpuhqto="TV"?"Tkxgtc"
Vtcpuhqto="RTV"?"Rcngq"Tkxgtc"Vtcpuhqto="OUU"?"Oqevg¦woc"Urtgcfkpi"Ugiogpv="GRT/RTU"?"Gcuv"RcekÝe"Tkug"RcekÝe/
Tkxgtc"Ugiogpv="GRT/REU"?"Gcuv"RcekÝe"Tkug"RcekÝe/Eqequ"Ugiogpv="OCV"?"Okffng"Cogtkecp"Vtgpej0"OqfkÝgf"htqo"
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3;:4="Mnkviqtf"cpf"Ocoogtkemz."3;:4="Cvycvgt."
3;:;+=" yjgtgcu" qvjgtu" ygtg" hqewugf" oqtg"
fktgevn{"qp"xctkqwu"curgevu"qh"vjg"mkpgocvkeu"qh"
vjg"Tkxgtc"Rncvg"*g0i0."Gkuungt"cpf"OePcnn{."3;:6="
FgOgvu" cpf" Uvgkp." 3;;2=" Dcpf{." 3;;4=" Dcpf{"
cpf" Rctfq." 3;;6=" FgOgvu" cpf" Yknuqp." 3;;9="
Dcpf{" gv" cn0." 3;;9." 3;;:." 4222=" FgOgvu" cpf"
Vtc{ngp, 4222="Lctcoknnq"cpf"Uwƒtg¦."4233+"qt"qp"
vjg"eqorngzkvkgu"qh"vjg"xctkqwu"dqwpfctkgu"qh"vjg"
Tkxgtc"Rncvg"*g0i0."Dqwtiqku"gv"cn0."3;::="Dcpf{ et 
cn0."3;;7."4227."422:="Mquvqinqfqx"cpf"Dcpf{, 
3;;7="Rctfq"cpf"Uwƒtg¦."3;;7="Nqpufcng."3;;7="
Okejcwf"gv"cn0."3;;9. 4222."4223; Dcpf{"gv"cn0. 
4222=" Dcpf{" cpf" Jknfg, 4222=" Ugttcvq/F‡c¦" et 
cn0." 4226+0" Cnvjqwij" cnn" qh" vjgug" uvwfkgu" jcxg"
ocfg"ukipkÝecpv"eqpvtkdwvkqpu"vq"wpfgtuvcpfkpi"
vjg"vgevqpkeu"qh"vjg"Tkxgtc"rncvg."vjg{"jcxg"{gv"
vq" rtqxkfg" c" engct" wpfgtuvcpfkpi" qh" gkvjgt" vjg"
tgegpv"gxqnwvkqp"qh"vjg"pqtvjgtpoquv"ugiogpv"qh"
vjg"GRT/REU."qt"vjg"pcvwtg"qh"vjg"Tkxgtc/Eqequ"
rncvg"dqwpfct{0

Ocoogtkemz"cpf"Mnkviqtf ]3;:4] and Klitgord 
cpf"Ocoogtkemz ]3;:4_"ujqygf"vjcv"vjg"oci/
pgvke" nkpgcvkqpu" qh" vjg" GRT" hqtogf" ukpeg" 7" Oc"
fqewogpv"c"tgnqecvkqp"qh"ugcÞqqt"urtgcfkpi"htqo"
vjg"Ocvjgocvkekcp"Tkfig"vq"vjg"rtgugpv"nqecvkqp"
qh"vjg"GRT"cu"vjg"GRT"rtqrcicvgf"pqtvjyctf"htqo"
vjg"Qtq¦eq"Hcevwtg"¥qpg"vq"vjg"ctgc"qh"vjg"Tkxgtc"
Vtcpuhqto0"Vjg{"rtqrqugf"vjcv"vjg"rtqrcicvkqp"
egcugf"cv"cdqwv"507"Oc"*Hkiwtg"4C+"cpf"vjcv"vjg"
pqtvjyctf"gzvgpv"qh"vjg"rtqrcicvkqp"ycu"cv"vjg"
Tkxgtc" Vtcpuhqto0" Kp" eqpvtcuv." Dcpf{" *3;;4+"
*ugg"cnuq"Dcpf{"cpf"Jknfg."4222+"rtqrqugf"vjcv"
vjg" GRT/REU" rtqrcicvgf" pqtvj" qh" vjg" Tkxgtc"
Vtcpuhqto." tgcejkpi" kvu" pqtvjgtp" nkokv" pgct" vjg"

OCV"cv"\3099Oc"*Hkiwtg"4D+0"Vjg{"cnuq"rtqrq/
ugf"vjcv"cv"307"Oc"*Hkiwtgu"4E"cpf"4F+."vjg"rctv"
qh" vjku" urtgcfkpi" egpvgt" nqecvgf" pqtvj" qh" vjg"
Tkxgtc"Vtcpuhqto"ycu"cdcpfqpgf1fgecrkvcvgf"d{"
vjg"hqtocvkqp"qh"vjg"Tkxgtc"Vtcpuhqto."c"rtqrqucn"
vjcv"ku"eqpukuvgpv"ykvj"vjg"uwdugswgpv"Ýpfkpiu"qh"
Nqpufcng"*3;;7+0 Okejcwf"gv"cn0"*4223+"rtqrqugf"
vjcv" vjg" GRT/REU" oc{" jcxg" gzvgpfgf" gxgp"
hwtvjgt"pqtvjyctf"vjcp"vjcv"rtqrqugf"d{"Dcpf{"
*3;;4+" cpf" vjcv" vjg" tkfig" ugiogpv" pqtvj" qh"
vjg"Tkxgtc"Vtcpuhqto"jcu"ukpeg"dggp"uwdfwevgf"
dgpgcvj"vjg"Lcnkueq"Dnqem"*Hkiwtg"4E+0

Vjg" pcvwtg" qh" vjg" dqwpfct{" dgvyggp" vjg"
Tkxgtc"cpf"Eqequ"rncvgu."cu"ygnn"cu"vjg"tgncvkxg"
oqvkqp"cetquu"vjg"dqwpfct{."ku"cnuq"eqpvtqxgtukcn"
cpf" xctkqwu" rtqrqucnu" jcxg" dggp" rtgugpvgf0"
Vjgug" rtqrqucnu" ecp" dg" encuukÝgf" kpvq" vjtgg"
ockp"itqwru0"Vjg"Ýtuv"itqwr"rtqrqugu"vjcv"vjg"
dqwpfct{"ku"c"igpgtcnn{"PG/UY"qtkgpvgf"ukpkuvtcn"
vtcpuhqto" dqwpfct{." vjg" gzcev" qtkgpvcvkqp" cpf"
nqecvkqp"dgkpi"uqogyjcv"fkhhgtgpv"kp"vjg"xctkqwu"
rtqrqucnu" *Cvycvgt." 3;92=" Oqnpct." 3;95=" Tgkf."
3;98="Pkzqp."3;:4="Gkuungt"cpf"OePcnn{."3;:6="
Ocoogtkemz"cpf"Ectokejcgn."3;:;="FgOgvu"cpf"
Uvgkp."3;;2="Nqpufcng."3;;7+0"C"xctkcpv"qp"vjku"
rtqrqucn" ku" vjcv" qh" FgOgvu" cpf" Yknuqp" *3;;9+"
yjq"rtqrqugf"vjcv"vjg"dqwpfct{"ku"c"fkhwug"¦qpg"
qh" nghv" ncvgtcn."PPG/UUY"qtkgpvgf"ujgctkpi0"Vjg"
ugeqpf" itqwr" *Dcpf{." 3;;4=" Mquvqinqfqx" cpf"
Dcpf{."3;;7="Dcpf{"gv"cn0."3;;7."3;;:."4222="
Dcpf{" cpf" Jknfg." 4222=" Ugttcvq/F‡c¦" gv" cn0."
4226+"rtqrqugu"vjcv"Gn"Iqtfq"Itcdgp"ku"vjg"vkr"
qh"c"tkhv"dgvyggp"vjg"Tkxgtc"cpf"Eqequ"rncvgu"cpf"
vjcv"vjku"tkhv"ku"ewttgpvn{"rtqrcicvkpi"UY"vqyctfu"
vjg"GRT."tguwnvkpi"kp"c"ukvwcvkqp"vjcv"ku"cpcnqiqwu"

Figure 2."Rtgxkqwu"oqfgnu"hqt"vjg"gxqnwvkqp"qh"vjg"ctgc"dgvyggp"vjg"GRT."TV"cpf"OCV"qhh"Ocp¦cpknnq0"C+"Ocoogtkemz"
cpf"Mnkviqtf"*3;:4+"hqt"vjg"rgtkqfu"807"Oc"cpf"vjg"rtgugpv"fc{0"*D+"Dcpf{"cpf"Jknfg"*4222+"hqt"309"Oc"cpf"20;7"Oc0"

*E+"Okejcwf"et al0"*4223+"hqt"vjg"rgtkqfu"4"Oc"cpf"vjg"rtgugpv"fc{0
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vq" vjg" rtgugpv" fc{" Icncrqiqu" vtkrng" lwpevkqp"
*Nqpufcng." 3;::+0" Vjg" fkxgtigpeg" dgvyggp" vjg"
Tkxgtc" cpf"Eqequ" rncvgu" ku" rtqrqugf" d{" Dcpf{"
*3;;4+" vq" dg" vjg" tguwnv" qh" vjg" tkfig/vtgpej"
eqnnkukqp" qhh" vjg" uqwvjgtp" vkr" qh" Dclc" Ecnkhqtpkc"
cv"cdqwv":"Oc"*Nqpufcng."3;;3+"cpf"uwdugswgpv"
rkxqvkpi"qh"vjg"Tkxgtc"rncvg"cyc{"htqo"vjg"tguv"qh"
vjg"Eqequ"Rncvg."c"rtqrqucn"vjcv"ku"eqpukuvgpv"ykvj"
vjg"tguwnvu"qh"tgegpv"ugkuoke"uvwfkgu"*[cpi."gv"cn0. 
422;="Ng„p"Uqvq"gv"cn0."422;+0"Vjg"vjktf"itqwr"
rtqrqugu" vjcv" kv" ku"c"fkhhwug"dqwpfct{"dgvyggp"
vjg"Eqequ"cpf"Pqtvj"Cogtkecp"rncvgu"*Okejcwf"
cpf"Dqwtiqku."3;;7="Okejcwf"gv"cn0."3;;9+0

Data and Methods

Vyq"rtkoct{"fcvc"ugvu"ygtg"wugf" kp"vjku"uvwf{0"
Vjg"Ýtuv"eqpukuvu"qh" vjg"rtgxkqwun{"wprwdnkujgf"
vqvcn" Ýgnf" ocipgvke" fcvc" qdvckpgf" fwtkpi" vjg"
OCTVKE26"*Qevqdgt"4:/Pqxgodgt";."4226+"cpf"
OCTVKE27"*Lcpwct{"32/53."4228+"ecorckipu"qh"
vjg"D1Q"GN"RWOC0"Vjg"ujkr" vtcemu"cnqpi"yjkej"
vjg"ocipgvke" fcvc" ycu" eqnngevgf" ctg" ujqyp" kp"
Hkiwtg" 50" Vjg" ugeqpf" fcvc" ugv" eqpukuvu" qh" vjg"
ownvkdgco" fcvc" eqnngevgf" kp" vjg" uvwf{" ctgc"
fwtkpi" vjg" DCTV1HCOGZ" ecorckipu" qh" vjg" PQ"
NÓCvcncpvg" eqpfwevgf" kp" 4224<" vjgug" fcvc" ctg"
rtgxkqwun{"wprwdnkujgf"gzegrv"pgct"vjg"Oqevg¦woc"
Urtgcfkpi"Egpvgt" *OUU+"yjgtg" vjg{"jcxg"dggp"
rwdnkujgf" kp" Dcpf{" et al0" *422:+0" Vjgug" fcvc"
ygtg"uwrrngogpvgf"ykvj"fcvc"htqo"vjg"hqnnqykpi"

uqwtegu<"Tkfig"Rtqlgev"fcvcdcug."Wpkvgf"Uvcvgu"
Pcvkqpcn"Igqrj{ukecn"Fcvc"Egpvgt" *PIFE+."WUIU 
cpf" Jctxctf" gctvjswcmg" fcvcdcugu0" Vjg" cigu"
qh" vjg" nkvjqurjgtg" kp" vjg" uvwf{" ctgc" ygtg" fg/
vgtokpgf" htqo" vjg" ugcÞqqt" octkpg" ocipgvke"
nkpgcvkqpu."eqpuvtckpgf"d{"qpg"tgegpv"tcfkqogvtke"
cig"fgvgtokpcvkqp"qh"qpg"ugcÞqqt"ucorng"ftgf/
igf"fwtkpi"OCTVKE26"*Ecpgv"gv"cn0."422:+0"Vjg"
fgvcknu" qh" vjku" cig" fgvgtokpcvkqp" ctg" ikxgp" kp"
Uejcch"gv"cn0"*ocpwuetkrv"kp"rtgrctcvkqp+0

Vqvcn"Ýgnf"octkpg"ocipgvke"fcvc"ygtg"eqnngevgf"
wukpi"c"IGQOGVTKEU"I:99"octkpg"rtqvqp"rtg/
eguukqp" ocipgvqogvgt" yjkej" jcu" c" tguqnwvkqp"
qh" 203" pV" *Igqogvtkeu." Kpe0." 4223+0" Vq" cxqkf"
ujkr"ghhgevu." vjg"ugpuqt"ycu" vqygf"472"ogvgtu"
dgjkpf" vjg" D1Q" GN" RWOC." yjkej" jcu" c" ngpivj"
qh"72"ogvgtu0"C"ogcuwtgogpv"ycu"vcmgp"gxgt{"
4" ugeqpfu0" Vjg" nqecvkqpu" qh" vjg"ogcuwtgogpvu"
jcxg"dggp"eqttgevgf"hqt"nc{dcem"cu"vjg"fcvc"ygtg"
dgkpi"tgeqtfgf"wukpi"vjg"IGQOGVTKEU"OCINQI"
nkijv"rtqitco0

Vq" eqttgev" hqt" vjg" fkwtpcn" xctkcvkqp" fwtkpi"
OCTVKE/26." c" rgtocpgpv" dcug" uvcvkqp" ycu"
kpuvcnngf"*3;³"9Ó"4208:ÓÓ"P"{"326³"45Ó"7;058ÓÓ"Y+"
ykvjkp"vjg"ÒGn"PctcplqÓ"ecorwu"qh"vjg"Wpkxgtukfcf"
fgn"Oct"fg"Eqnkoc."Ocp¦cpknnq."Eqnkoc0"Tgcfkpiu"
ygtg" vcmgp" ykvj" vjg" Ukpvtgz" Gpxkoci" rtqvqp"
rtgeguukqp" ocipgvqogvgt" cv" 7" okp" kpvgtxcnu0"
C" ocipgvke" uvqto" dgicp" qp" Pqxgodgt" 9" cpf"

Figure 3."Ocr"qh"vjg"ujkr"vtcemu"
cnqpi"yjkej"vjg"ocipgvke"fcvc"ycu"
eqnngevgf0"Vjg"vtcemu"qh"OCTVKE26"
ctg" ujqyp" kp" dnwg" cpf" vjqug" qh"
OCTVKE27" ctg" ujqyp" kp" itggp0"
Ftgfig" ukvgu" ctg" ujqyp" kp" tgf"
*ucorngu"qdvckpgf"cpf"cig"fcvgf+"
cpf"{gnnqy"*pq"ucorng"qdvckpgf+0"
Dcemitqwpf"dcvj{ogvt{"ocr"htqo"
IgqOcrCrr" *yyy0igqocrcrr0

org+0
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Gcuv" qh" vjg" GRT/REU" vyq" cdcpfqpgf" tkfig"
ugiogpvu" ctg" kfgpvkÝgf" *ugiogpvu" R3" cpf" R4."
Hkiwtg"7+0" Vjg"ocipgvke" nkpgcvkqpu" kpfkecvg" vjcv 
ugcÞqqt" urtgcfkpi" cnqpi" tkfig" ugiogpv" R3"
egcugf" lwuv" chvgt" vjg" vkog" qh" cpqocn{" 3T" cu"
Cpqocn{"L"ku"qdugtxgf"vq"dqvj"ukfgu"qh"R30"Vjku"
ku"unkijvn{"qnfgt"vjcp"vjcv"rtqrqugf"d{"Dcpf{"et 
cn0"*422:+"yjq"rtqrqugf"vjcv"R3"ycu"cdcpfqpgf"
cv"209"Oc"dcugf"qp"vjg"cpqocn{"rcvvgtp"cnqpi"
vjg"OUU0"Vjg"vkog"qh"cdcpfqpogpv"qh"R4"ku"pqv"
fgvgtokpcdng"htqo"vjg"ocipgvke"fcvc0"Jqygxgt."
R4" ku" oquv" nkmgn{" cuuqekcvgf" ykvj" c" uqwvjyctf"
eguucvkqp" qh" urtgcfkpi" cnqpi" vjg" GRT/REU" cpf"
vjgtghqtg." ugcÞqqt" urtgcfkpi" cnqpi" R4" oquv"
nkmgn{"egcugf"ykvjkp"vjg"rcuv"209:"o0{0

Dgvyggp"R3"cpf"vjg"OCV."cpqocnkgu"53"vq"3T"
ctg" qdugtxgf"ykvjkp" vjg" uvwf{"ctgc0"Cpqocnkgu"
53"vq"4C4"vgtokpcvg"cv"vjg"uqwvjgtp"dqwpfct{"qh"
vjg"Gn"Iqtfq"Itcdgp."yjgtgcu"cpqocnkgu3T"cpf"
L"gzvgpf"wpfkutwrvgf"pqtvjyctf" vq" vjg" ncvkvwfg"
qh"vjg"rcngq/Tkxgtc"Vtcpuhqto0"Cpqocn{"4C3 and 
Cpqocn{" 4" cnuq" crrgct" vq" gzvgpf" pqtvjyctf"
vq" 3:07̇P0" Jqygxgt." kp" eqpvtcuv" vq" cpqocnkgu"
3T" cpf" L." cpqocnkgu" 4" cpf" 4C3" ctg" fkutwrvgf."
rctvkewnctn{"kp"vjg"ctgc"lwuv"yguv"qh"vjg"Gn"Iqtfq"
Itcdgp"cv"3:02̇P"yjgtg"dqvj"cpqocnkgu"gzjkdkv"c"
ukipkÝecpv"fgetgcug"kp"vjgkt"ocipkvwfgu0"Qp"vjg"
pqtvj"Þcpm"qh"vjku"ctgc"qh"fgetgcugf"ocipkvwfg."
Cpqocn{"4C3"oc{"dg"fgÞgevgf"yguvyctf"*k0g0"vjg"
etwuv"crrgctu" vq"dg" tqvcvgf"enqemykug+0"Qp" vjg"
uqwvj"Þcpm"qh"vjku"ctgc"qh"fgetgcugf"ocipkvwfg."
Cpqocn{" 4" cnuq" crrgctu" vq" dgpf" unkijvn{"
yguvyctf0"Vjku"rcvvgtp"qh"fkutwrvkqp"ku"eqpukuvgpv"
ykvj" vjg" rtqrqucn" qh" Dcpf{" *3;;4+" vjcv" vjg" Gn"
Iqtfq"Itcdgp"ku"vjg"vkr"qh"c"UY"rtqrcicvkpi"tkhv"
ukvwcvgf"dgvyggp"vjg"Tkxgtc"cpf"Eqequ"rncvgu0

 

Cnuq" vq" vjg" gcuv" qh" vjg" GRT." Cpqocn{" 4C3 
gzjkdkvu" c" rtqokpgpv" yguvyctf" fgÞgevkqp" cv"
3:06̇P"yjgtg" kv"crrtqcejgu"c"rtqokpgpv."GPG/
YUY" gnqpicvgf." ocipgvke" jkij" *jgpeghqtvj" ku"
vgtogf" vjg" ÐOcp¦cpknnq" Ocipgvke" NkpgcogpvÑ+0"
Vjku"yguvyctf"dgpf"uwiiguvu"vjcv"vjg"ctgc"qh"vjg"
Ocp¦cpknnq"Ocipgvke"Nkpgcogpv"oc{"dg" nqecvgf"
ykvjkp" c" igpgtcnn{" gcuv/yguv" vtgpfkpi" ukpkuvtcn"
ujgct"eqwrng0

Eqpukuvgpv" ykvj" rtgxkqwu" uvwfkgu" *g0i0"
Nqpufcng." 3;;7+." vjg" qnfgt"ocipgvke" nkpgcvkqpu"
nqecvgf" pqtvj" qh" vjg" Tkxgtc" Vtcpuhqto." nkpgc/
vkqpu" 6C3" vq" 7P4." ctg" fgÞgevgf" yguvyctf" cu"
vjg{" crrtqcej" vjg" Tkxgtc" Vtcpuhqto." kp" iqqf"
citggogpv"ykvj"vjg"dcvj{ogvtke"fcvc"*Hkiwtg"6+0"
Kp" eqpvtcuv." vjg" pgy" fcvc" ujqyu" vjcv" pqpg" qh"
vjg" nkpgcvkqpu" nqecvgf"gcuv"qh"7P4"ctg"fgÞgevgf"
yguvyctf="kpuvgcf"vjg{"gzjkdkv"c"unkijv"gcuvyctf"
fgÞgevkqp" cu" vjg{" crrtqcej" vjg" Ocp¦cpknnq"
Ocipgvke" Nkpgcogpv0" Vjku" ku" cnuq" qdugtxgf" kp"
vjg"dcvj{ogvtke"fcvc"yjgtg"c"fkhhgtgpeg" kp" vjg"
ugcÞqqt"oqtrjqnqi{" ku" qdugtxgf" vq" gkvjgt" ukfg"
qh"3270:³Y"pqtvj"qh" vjg"Tkxgtc"Htcevwtg"¥qpg1

fcvc"eqnngevgf"fwtkpi"vjg"uvqto"ygtg"pqv"wugf0"
Vjg" dcug" uvcvkqp" ocipgvqogvgt" ycu" fqyp" qp"
Pqxgodgt" 3" cpf" Pqxgodgt" 40" Hqt" vjgug" vyq"
fc{u." vjg"ocipgvke"tgeqtf" htqo"vjg"rgtocpgpv"
qdugtxcvqt{"cv"Vgqnq{wecp."Ofizkeq"ycu"wugf"vq"
ocmg"vjg"fkwtpcn"eqttgevkqpu."chvgt"jcxkpi"dggp"
ujkhvgf"vq"Ýv"vjg"Eqnkoc"fcvc0"Oqtg"kphqtocvkqp"
qp"vjg"vtgcvogpv"qh"vjg"dcug"uvcvkqp"fcvc"ecp"dg"
hqwpf"kp"Rgnƒg¦"Icxktkc"*422:+0

Vq" eqttgev" hqt" vjg" fkwtpcn" xctkcvkqp" fwtkpi"
OCTVKE/27."c"rgtocpgpv"dcug"uvcvkqp"ycu"ugv"wr"
kp"vjg"WPCO"Dkqnqikecn"Tgugtxg."Ejcognc."Lcnkueq"
*3;³"4;Ó"7803ÓÓ"P"{"327³"24Ó"5403ÓÓ"Y+0"Tgcfkpiu"ygtg"
vcmgp"cv"3"okpwvg"kpvgtxcnu"wukpi"c"IGQOGVTKEU"
I:78CZ"rtqvqp"rtgeguukqp"ocipgvqogvgt0

Vjg" ugngevkqp" etkvgtkc" hqt" dqvj" dcug" uvcvkqpu"
ygtg"vjcv"vjg"uvcvkqpu"ygtg"nqecvgf"*3+"kp"cp"ctgc"
jcxkpi"c"nqy"ocipgvke"itcfkgpv"*>607"pV1o+."*4+"
nguu"vjcp"372"mo"htqo"vjg"uvwf{"ctgc."*5+"oqtg"
vjcp" 82" ogvgtu" htqo" dwknfkpiu." tqcfu." rqygt"
nkpgu."qt"cp{"qvjgt"qdlgevu"vjcv"okijv"igpgtcvg"
ocipgvke"pqkug"*Dtgkpgt."3;95+0

Chvgt" tgoqxkpi" vjg" fkwtpcn" xctkcvkqp" vjg"
fcvc" ygtg" pgzv" eqttgevgf" hqt" ujkrÓu" jgcfkpi"
hqnnqykpi"vjg"ogvjqfu"rtgugpvgf"d{"Dwnnctf"cpf"
Ocuqp" *3;83+." Yjkvoctuj" cpf" Lqpgu" *3;8;+"
cpf"Dwejcpcp"et al0"*3;;8+0"Pgzv."vjgug"xcnwgu"
ygtg" tgfwegf" vq" ocipgvke" cpqocn{" xcnwgu" d{"
uwdvtcevkpi"qwv"vjg"xcnwg"qh"vjg"ockp"Ýgnf"wukpi"
vjg" KCIC" KITH/32" Oqfgn" yjkej" ycu" qdvckpgf"
htqo" vjg" Wpkvgf" Uvcvgu" Pcvkqpcn" Igqrj{ukecn"
Fcvc"Egpvgt0

Vjg"ownvk/dgco"dcvj{ogvtke"fcvc"qh"vjg"4224"
DCTV1HCOGZ" ecorckipu" ygtg" eqnngevgf" ykvj" c"
fwcn"UKOTCF"GO/34"ownvk/dgco"u{uvgo"cpf"vjg"
tcy" fcvc" ycu" rtqeguugf" wukpi" vjg" ECTCKDGU"
uqhvyctg"yjkng"qpdqctf"d{"KHTGOGT"vgejpkekcpu"
vq"rtqfweg"c"422"z"422"ogvgt"itkf"qh"dcvj{ogvtke"
xcnwgu0"Vjgug"xcnwgu"ygtg"eqodkpgf"ykvj"gzkuvkpi"
ownvkdgco" fcvc" vq" rtqfweg" c" pgy" dcvj{ogvt{"
ocr"*Hkiwtg"6+0

Results

Vjg"pgy"ocr"qh"vjg"ugcÞqqt"ocipgvke"cpqocn{"
nkpgcvkqpu"*Hkiwtg"7+"kpfkecvgu"vjcv"kp"vjg"uqwvjgtp"
rctv" qh" vjg" uvwf{" ctgc." vjg" tgegpv" ocipgvke"
cpqocnkgu"ctg"hqt"vjg"oquv"rctv"eqpvkpwqwu"cpf"
wpfkutwrvgf"uqwvj"qh"3908̇P."eqpukuvgpv"ykvj"vjg"
ugcÞqqt"oqtrjqnqi{"*Hkiwtg"6+0"Pqtvj"qh"3908̇P."
kp"vjg"ctgc"koogfkcvgn{"yguv"qh"vjg"GRT/REU."vjg"
qnfgt" nkpgcvkqpu"ctg"wpkfgpvkÝcdng"cu" vjg{"jcxg"
dggp" fkutwrvgf" dqvj" d{" vjg" tgegpv" uqwvjyctf"
rtqrcicvkqp"qh"vjg"OUU"cpf"vjg"tgegpv"pqtvjyctf"
rtqrcicvkqp"qh"vjg"pqtvjgtp"vkr"qh"vjg"GRT/REU0"
Vjg"nkpgcvkqpu"ctg"cnuq"wpkfgpvkÝcdng"kp"vjg"ctgc"
nqecvgf" dgvyggp" vjg" cevkxg" vkr" qh" vjg" GRT/REU"
cpf"vjg"Rcngq/Tkxgtc"Vtcpuhqto0
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Figure 4."Rtkpekrng"oqtrjqvgevqpke"gngogpvu"uwrgtkorqugf"qp"dcvj{ogvt{0"Vjg"dcvj{ogvt{"ocr"ycu"eqpuvtwevgf"wukpi"
vjg"cxckncdng"ownvkdgco."kpenwfkpi"rtgxkqwun{"wprwdnkujgf"fcvc"htqo"vjg"4224"HCOGZ1DCTV"ecorckipu0"Cdtgxkcvkqpu"
ctg< TH¥"?"Tkxgtc"Htcevwtg"¥qpg="OJ"?"Ocp¦cpknnq"jqtuv="OUU/RUH/Q"?"Qwvgt"Rugwfq/Hcwnv"cuuqekcvgf"ykvj" vjg"
rtqrcicvkqp"qh"vjg"Oqevg¦woc"Urtgcfkpi"Ugiogpv="OUU/RUH/K"?"Kppgt"Rugwfq/Hcwnv"cuuqekcvgf"ykvj"vjg"rtqrcicvkqp"
qh"vjg"Oqevg¦woc"Urtgcfkpi"Ugiogpv="R3"{"R4<"tgnkev"urtgcfkpi"ugiogpvu"qh"vjg"GRT0"Qvjgt"cddtgxkcvkqpu"ctg"vjqug"

wugf"kp"Hkiwtg"30

rcngq/Tkxgtc"Vtcpuhqto"*vgtokpqnqi{"htqo"Dcpf{"
gv"cn0"*422:++0"Vjg"dtqcf"rqukvkxg"cpqocn{"nqecvgf"
lwuv" gcuv" qh" Cpqocn{" 7P4" jcu" dggp" vgpvcvkxgn{"
kfgpvkÝgf"cu"Cpqocn{"4"d{"Dcpf{" *3;;4+0"Vjku"
cpqocn{"vgtokpcvgu"cickpuv"vjg"yguv"gpf"qh"vjg"
Ocp¦cpknnq"Ocipgvke"Nkpgcogpv+"cpf"kv"kpvgtugevu"
vjg"OCV"qhh"Ejcognc."Lcnkueq"*cv"3;05̇P+0

Vjg"Ocp¦cpknnq"Ocipgvke" Nkpgcogpv" eqpukuvu"
qh" vyq" GPG/YUY" ugiogpvu" yjkej" ctg" qhhugv"
kp" c" tkijv/uvgrrkpi"ocppgt" kp" vjg" vtgpej0" Vjku"
nkpgcogpv"ku"cnkipgf"ykvj"vjg"Ocp¦cpknnq"itcdgp"
*g0i0." Dcpf{"gv" cn0." 3;;5+" cpf" kvu" rtqlgevkqp" ku"
vqyctfu" vjg" rqtv" qh" Ocp¦cpknnq0" Kv" ku" vgorvkpi"
vq" cuuqekcvg" vjku" nkpgcogpv" ykvj" c" vtcpuhqto"
dqwpfct{"dgvyggp"vjg"Tkxgtc"cpf"Eqequ"rncvgu."
jqygxgt" vjg" nkpgcogpv" fqgu" pqv" eqkpekfg" ykvj"
cp{" dcvj{ogvtke" hgcvwtg" v{rkecnn{" cuuqekcvgf"
ykvj"c"oclqt"vtcpuhqto"rncvg"dqwpfct{"*Hkiwtgu"

6"cpf"8+0"Hwtvjgt."vjg"tkijv/uvgrrkpi"qhhugv"qh"vjg"
vyq"ugiogpvu"qh"vjg"nkpgcogpv"kpfkecvgu"vjcv"kh"kv"
ygtg"c"vtcpuhqto."vjg"ugpug"qh"oqvkqp"yqwnf"dg"
fgzvtcn0"Vjku"ku"kp"eqpvtcuv"vq"vjg"ukpkuvtcn"ugpug"
qh"oqvkqp"kpfkecvgf"d{"vjg"fgÞgevkqp"qh"Cpqocn{"
4"cetquu"vjg"nkpgcogpv"cu"pqvgf"cdqxg0"Jgpeg."
vjg"qtkikp"qh"vjku"nkpgcogpv"ku"wpegtvckp0

Vjg" dcvj{ogvt{" kp" vjku" ctgc" ecp" dg" fkxkfgf"
kpvq" ugxgtcn" oqtrjqvgevqpke" ¦qpgu" *Hkiwtg" 8+0"
Ugxgtcn" qh" vjgug" ¦qpgu"jcxg"dggp"fguetkdgf" kp"
rtgxkqwu"uvwfkgu0"Vjgug"kpenwfg<"*3+"¦qpgu"C"yjkej"
ctg"engctn{"hqtogf"kp"tgncvkqp"vq"vjg"rtqrcicvkqp"
qh" vjg" GRT/REU" cpf" OUU" *Ocoogtkemz.3;:6="
Dcpf{."3;;4="cpf"Dcpf{"gv"cn0."422:+="*4+"¦qpgu"
H"*yguv"qh"vjg"Oqevg¦woc"Vtqwij"cpf"gcuv"qh"vjg"
Okejqcecp" vtqwij+"ctg" vjg"qnf"etwuv"etgcvgf"cv"
vjg"Ocvjgocvkekcp"Tkfig"vjtqwij"yjkej"vjg"GRT"
rtqrcicvgf" *Ocoogtkemz" cpf" Mnkviqtf." 3;:4="
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Mnkviqtf"cpf"Ocoogtkemz."3;:4+="cpf"*5+"¥qpg"
D"ku"vjg"qnf"etwuv"hqtogf"cv"vjg"Tkxgtc"Tkug"yjkej"
ku" dgpv" yguvyctf" cu" kv" crrtqcejgu" vjg" Tkxgtc"
Vtcpuhqto0" Vjku" dgpfkpi" jcu" dggp" rtqrqugf" vq"
dg"fwg"vq"ujgctkpi"fwtkpi"vjg"kpkvkcn"hqtocvkqp"qh"
vjg"Tkxgtc"Vtcpuhqto"*Nqpufcng."3;;7+0

Ugxgtcn"rtgxkqwun{"wpfkuetkdgf"oqtrjqvgevqpke"
¦qpgu"ecp"dg"uggp"kp"vjg"pgy"dcvj{ogvtke"ocr0"
Vjg"Ýtuv"qh"vjgug."¥qpg"E."eqpÝtou"vjcv"vjg"GRT/
REU"jcu"kpfggf"rtqrcicvgf"pqtvj"qh"vjg"rcngq/
Tkxgtc"vtcpuhqto"cu"rtqrqugf"d{"Dcpf{"*3;;4+0"
Vjg"yguvgtp"nkokv"qh"vjku"¦qpg"ku"engctn{"octmgf"
d{" c" ejcpig" kp" ugcÞqqt" hcdtke" cu"ygnn" cu" d{" c"
rtqokpgpv"guectrogpv"*vjg"vgevqpke"rugwfqhcwnv"
qh"vjg"rtqrcicvqt+"vjcv"ku"fqyp/ftqrrgf"vq"vjg"
gcuv" *Hkiwtg" 6+0" Vjg" ugcÞqqt" urtgcfkpi" hcdtke"
ykvjkp" ¦qpg" E" vtgpfu" PPY/UUG" cpf" wpnkmg" vjg"
ugcÞqqt"hcdtke"kp"¦qpg"D"vq"vjg"yguv."vjg"ugcÞqqt"
hcdtke"fqgu"pqv"dgpf"yguvyctf"cu"kv"crrtqcejgu"
vjg" rcngq/Tkxgtc" Vtcpuhqto0" Vjku" urtgcfkpi"

hcdtke" ku" ewv" d{" vyq" ujqtv." rctcnngn." PPG/UUY"
uvtkmkpi"hcwnvu"pgct"vjg"OCV"cv"3;̇P"*Hkiwtg"6+0"
Vjg"gcuvgtp"vgevqpke"rugwfqhcwnv"qh"¥qpg"E"ku"pqv"
gpvktgn{"engct."dwv"oc{"eqttgurqpf"vq"vjg"PPY/
UUG"dcvj{ogvtke"tkfig"nqecvgf"dgvyggp"/32704̇"
cpf"/32706̇0"Vjg"cig"qh"vjg"ugcÞqqt"ykvjkp"¦qpg"
E"qp"kvu"yguvgtp"ukfg"*ugg"Hkiwtg"5"hqt"nqecvkqp+"
jcu"dggp"fcvgf"cu"306"ł"209"Oc"cpf"305"ł"205"
Oc" *Uejcch" et al0." 422;+." eqpukuvgpv" ykvj" vjg"
rtqrqucn"vjcv"vjg"dtqcf."cpqocn{"nqecvgf"gcuv"qh"
cpqocn{"7P4"oc{"kpfggf"dg"Cpqocn{"40

Vjg"pgy"dcvj{ogvtke"fcvc"cnuq"kpfkecvgu"vjcv"
vjg"OCV"kp"vjku"ctgc"ecp"dg"uwdfkxkfgf"kpvq"vjtgg"
oqtrjqnqike"¦qpgu"*F3."F4"cpf"G"qp"Hkiwtg"8+0"
C" rtqokpgpv" gcuv/yguv" qtkgpvgf." fqyp/vq/vjg/
pqtvj" guectrogpv" *hqt" tgcuqpu" gz/rnckpgf" kp"
vjg" pgzv" ugevkqp." vjku" guectrogpv" ku" ecnngf" vjg"
Rcngq/Vtcpuhqtocfc" fg" Eqnkoc" qt" vjg" REqV+"
ugrctcvgu" ¦qpg" F3" vq" vjg" pqtvj" htqo" ¦qpg" F40"
Pqtvj" qh" vjg" REqV" vjg" Þcv" vtgpej" Þqqt" ykfgpu"

Figure 5."Ocipgvke"cpqocn{"ocr0"Vjg"rtkpekrng"oqtrjqvgevqpke"gngogpvu"ctg"uwrgtkorqugf"vq"ckf"kp"vjg"kpvgtrtgvcvkqp0"
Pwodgt"qp"vjg"nkpgcvkqpu"ctg"vjg"nkpgcvkqp"kfgpvkÝecvkqpu0"OON"?"Ocp¦cpknnq"Ocipgvke"Nkpgcogpv0"Ugg"Ýiwtgu"3"cpf"

6"hqt"fgÝpkvkqpu"qh"vjg"qvjgt"cddtgxkcvkqpu0
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cdtwrvn{0" ¥qpg" G" ku" vjg" Gn" Iqtfq" Itcdgp" ctgc"
*Dqwtiqku"gv" cn0." 3;::+"yjkej" ku" c" ¦qpg" qh" jkij"
jgcv"Þqy"*Mjwvqtumq{"et al0."3;;6+"cpf"vjkppgf"
qegcpke" etwuv" *UgttcvqÎFkc¦"gv" cn0." 4226+0" ¥qpg"
F/4"ku"c"rtgxkqwun{"wptgeqipk¦gf"¦qpg"eqpvckpkpi"
ugcoqwpvu." hcwnv" uectru" *vjg" oquv" rtqokpgpv"
qh"yjkej" ku"jgtgkp" tghgttgf" vq"cu" vjg"Ocp¦cpknnq"
Guectrogpv+"qtkgpvgf"rgtrgpfkewnct"vq"vjg"uvtkmg"
qh" vjg" vtgpej"cpf"uocnn"dcvj{ogvtke" tkfigu" vjcv"
tkug" cdqxg" vjg" ugfkogpv" eqxgt0" ¥qpgu" F/3" ctg"
vjg"v{rkecn"vtgpej"oqtrjqvgevqpke"fqockpu0"Vjg"
oqtrjqnqike" eqorngzkvkgu" qh" ¦qpgu" F/4" cpf" G"
ctg"oquv" nkmgn{" cuuqekcvgf"ykvj" fghqtocvkqp"yk/
vjkp" vjg"Tkxgtc/Eqequ"Rncvg"Dqwpfct{0" Kv" ku" cnuq"
korqtvcpv" vq" pqvg" vjcv" ¦qpg" F/4" eqpvckpu" vjg"
Ocp¦cpknnq"Ocipgvke"Nkpgcvkqp0

Vjg" rctv" qh" ¥qpg" I" nqecvgf" lwuv" yguv" cpf"
PY"qh"vjg"Gn"Iqtfq"Itcdgp."ycu"Ýtuv" kfgpvkÝgf"
pgct" vjg" vtgpej"d{"Okejcwf"gv" cn0" *4222+0" Vjg"
ugcÞqqt" kp" vjku" ¦qpg" ku" qtkgpvgf" enqemykug" qh"
vjcv"gzjkdkvgf"d{" vjg"etwuv" hqtogf"cv" vjg"GRT/
REU0" Okejcwf" et al0" *4222+" rtqrqug" vjcv" vjku"
fkhhgtgpeg" kp" tgqtkgpvcvkqp" oc{" tgÞgev" qnfgt"
etwuv"hqtogf"cnqpi"vjg"GRT/REU"rtkqt"vq"307"Oc0"
Cnvgtpcvkxgn{." kv"oc{" kp"tgÞgev" vjg"fkutwrvkqp"qh"
{qwpi"etwuv" hqtogf"cv" vjg"GRT/REU"fwg" vq" vjg"
UY"rtqrcicvkqp"qh"vjg"Gn"Iqtfq"Itcdgp"vqyctfu"
vjg" GRT" *Dcpf{." 3;;4+." qt" oqtg" igpgtcnn{." vq"

fkutwrvkqp" tgncvgf" vq" vjg" fgxgnqrogpv" qh" vjg"
Tkxgtc/Eqequ"rncvg"dqwpfct{0

Tectonic history of the Rivera-Cocos plate 
boundary

Vjg"tguwnvu"qh"vjku"uvwf{"kp"eqplwpevkqp"ykvj"vjg"
tguwnvu"qh"rtkqt"uvwfkgu"kpfkecvg"vjcv"vjg"eqorngz"
oqtrjqnqi{"kp"vjg"dqwpfct{"dgvyggp"vjg"Tkxgtc"
cpf"Eqequ"rncvgu" ku" vjg" tguwnv"qh" vjg"ghhgevu"qh"
*3+" vjg" pqtvjyctf" rtqrcicvkqp" qh" vjg" GRT/REU"
vjtqwij"vjg"qnfgt."rtg/gzkuvkpi"ugcÞqqt"hqtogf"cv"
vjg"Tkxgtc"Tkug"cpf"kvu"gxgpvwcn"eqnnkukqp"ykvj"vjg"
OCV"qhh"Ejcognc."*4+"vjg"uwdugswgpv"fgecrkvcvkqp"
qh"vjg"GRT/REU"fwtkpi"vjg"kpkvkcn"hqtocvkqp"qh"vjg"
Tkxgtc" Vtcpuhqto." *5+" fghqtocvkqp" cuuqekcvgf"
ykvj" vjg" hqtocvkqp" qh" vjg" Tkxgtc/Eqequ" rncvg"
dqwpfct{." cpf" *6+" tgqticpk¦cvkqpu" qh" dqvj" vjg"
nqecvkqp" cpf" fktgevkqpu" qh" rtqrcicvkqp" *k0g0"
ugxgtcn"grkuqfgu"qh"ugnh/fgecrkvcvkqp"*Ocefqpcnf"
gv"cn0."3;::+"qt"e{enke"tkhv"hcknwtg"*Yknuqp."3;;2+"
cpf"vjg"hqtocvkqp"qh"vjg"OUU+0

Vjg"pgy"tgxkukqp"qh"vjg"ocipgvke"cpqocnkgu."
vjg" pgy" cig" fcvg" cpf" vjg" pgy" ownvkdgco"
dcvj{ogvtke"fcvc"eqpÝto"vjg"rtgugpeg"qh"c"tgnkev"
urtgcfkpi"egpvgt"vjcv"rtqrcicvgf"rcuv"vjg"ncvkvwfg"
qh"vjg"Gn"Iqtfq"Itcdgp"vgtokpcvkpi"cv"vjg"OCV"
*\3;04³P+"cv"\309Oc"*Hkiwtg"9+0"Cv"vjku"vkog"vjg"

Figure 6." Ocipgvke" cpqocn{"
nkpgcvkqpu" uwrgtkorqugf" qp" c"
uejgocvke" tgrtgugpvcvkqp" qh" vjg"
fkhhgtgpv"oqtrjqvgevqpke" ¦qpgu" kp"
vjg"uvwf{"ctgc0"Ugg"vgzv"hqt"fgvcknu0"
REqV" ?" Rcngq/Eqnkoc" Vtcpuhqto."
QUU" ?" Qxgtncrrkpi" Urtgcfkpi"
U{u vgo. " OUe " ?" Ocp¦cp k n n q"
Guectrogpv."Oqtrjqnqike"¦qpg"J"ku"
vjg"Eqpvkpgpvcn"Ujgnh0"Ugg"Ýiwtgu"
3"cpf"6"hqt"fgÝpkvkqpu"qh"vjg"qvjgt"

cddtgxkcvkqpu0
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REqV"oc{"jcxg"hqtogf"kp"c"ocppgt"rtqrqugf"d{"
Okejcwf"gv"cn0" *4222+0"UrgekÝecnn{."rtkqt" vq" vjg"
uqwvjyctf"eguucvkqp"qh"urtgcfkpi."vjg"REqV"oc{"
jcxg" hqtogf" cu" c" vtcpuhqto" nkpmkpi" vjg" vkr" qh"
vjg"GRT/REU"ykvj"vjg"OCV0"Kh"uq."vjg"rtgugpeg"qh"
vjg"REqV"kornkgu"vjcv"c"ugiogpv"qh"vjg"GRT"jcu"
dggp"uwdfwevgf"dgnqy"vjg"Lcnkueq"octikp"pqtvj"
qh"Ejcognc"*ugg"Hkiwtg"4d+0"Ujqtvn{"chvgt"309Oc."
vjg"urtgcfkpi"egpvgt"ycu"cdcpfqpgf"rgtjcru"cu"
c" itcfwcn" uqwvjyctf" rtqitguukpi" eguucvkqp" qh"
urtgcfkpi."qt"cu"cp"cdtwrv"fgecrkvcvkqp"fwg" vq"
vjg"hqtocvkqp"qh"vjg"Tkxgtc"Vtcpuhqto"cv"307"Oc0"

Dgvyggp"307"cpf"209"Oc"vjg"GRT/REU"uvcdknk¦gf"
cv" vjg" rtgugpv/fc{" tgnkev" urtgcfkpi" egpvgt" R3"
cpf" vjg" Tkxgtc" Vtcpuhqto/GRT" gcuvgtp" lwpevkqp"
ycu" nqecvgf"cv"vjg"pqtvjgtp"vkr"qh"R30"Kv" ku"xgt{"
vgorvkpi"vq"rtqrqug"vjcv"vjg"Ocp¦cpknnq"Ocipgvke"
Nkpgcogpv" ycu" c" vtcpuhqto" dqwpfct{" dgvyggp"
vjg" Tkxgtc" cpf" Eqequ" rncvgu" fwtkpi" vjku" vkog0"
Jqygxgt"vjku"ku"wpengct"cu"vjg"yguvgtp"gzvgpv"qh"
vjku" nkpgcogpv" nkgu" vq" vjg" pqtvj" qh" vjg" lwpevkqp"
qh" vjg" rcngq/Tkxgtc" Vtcpuhqto" ykvj" R3" cpf" vjg"
oqtrjqnqi{" cuuqekcvgf" ykvj" vjku" nkpgcogpv" ku"
pqv"eqpxkpekpin{"vjcv"qh"c"oclqt"rncvg"dqwpfct{"
vtcpuhqto0" Cnvgtpcvkxgn{." ukpeg" 307" Oc" vjg" ctgc"
gcuv" qh" vjg" fgecrkvcvgf" GRT" vkr." yguv" qh" vjg"
OCV."uqwvj"qh"vjg"REqV"cpf"pqtvj"qh"vjg"kphgttgf"
Gcuv" Enctkqp" Htcevwtg" ¥qpg" *G/EH¥+." crrgctu" vq"

jcxg"dggp"dtqmgp" kpvq"uocnn" etwuvcn"dnqemu" vjcv"
jcxg" dggp" tqvcvgf" cpf" wrnkhvgf<" vjg" Ocp¦cpknnq"
Ocipgvke"Nkpgcvkqp."cpf"kvu"cuuqekcvgf"Ocp¦cpknnq"
Guectrogpv."oc{"dg"c"tguwnv"qh"vjku"fghqtocvkqp0"

Cv" cdqwv" 209" Oc" vjg" rncvg" dqwpfct{" cickp"
dgecog" wpuvcdng" cpf" vjg" GRT/REU" qpeg" cickp"
dgicp"vq"tgvtgcv"uqwvjyctf"wpfgtiqkpi"cv"ngcuv"
vyq"grkuqfgu"qh"ugnh/fgecrkvcvkqp"yjkej"tguwnvgf"
kp"tgnkev"tkhv"R3"cpf"vjg"rtgugpv"fc{"tkhv"vkr"yjkej"
jcu" tgegpvn{" dggp" rtqrcicvkpi" pqtvjyctf" cpf"
oc{"dg"fgecrkvcvgf"kp"vjg"hwvwtg0"Kp"eqplwpevkqp"
ykvj" vjku" pgy" rgtkqf" qh" uqwvjyctf" eguucvkqp"
qh" urtgcfkpi" cnqpi" vjg" GRT/REU." vjg" OUU" jcu"
rtqrcicvgf"uqwvjyctf"ukpeg"kvu"kpegrvkqp"cv"209"
Oc"*Dcpf{."3;;4="Dcpf{"gv"cn0."422:+"yjkej"jcu"
ngf"vq"vjg"rtgugpv/fc{"oqtrjqnqi{"knnwuvtcvgf"kp"
Hkiwtg"80

Engctn{."vjg"rtgugpv/fc{"oqtrjqvgevqpke"gng/
ogpvu"ctg"pqv"vjqug"v{rkecnn{"qdugtxgf"hqt"oclqt"
vtcpuhqto"rncvg"dqwpfctkgu."cpf"cu"c"tguwnv"vjg"
pcvwtg" qh" vjg" dqwpfct{" tgockpu" wpengct0" Vjg"
fghqtocvkqp"qh" vjg"dcvj{ogvt{"cpf"ocipgvke" nk/
pgcvkqpu"yguv"qh"vjg"Gn"Iqtfq"Itcdgp"ctg"engctn{"
eqpukuvgpv"ykvj"c"UY"rtqrcicvkpi"¦qpg"qh"gzvgpukqp"
dgvyggp"vjg"Tkxgtc"cpf"Eqequ"rncvgu"cu"rtqrqugf"
d{"Dcpf{"*3;;4+0"Jqygxgt."vjku"cnqpg"yqwnf"pqv"
gzrnckp"vjg"uvtkmg"unkr"hqecn"ogejcpkuo"uqnwvkqpu"

Figure 7."Uejgocvke"tgrtgugpvcvkqpu"
qh"vjg"vgevqpke"gxqnwvkqp"htqo"5"Oc"

vq"302"Oc0



L0T0"Rgnƒg¦"Icxktkc."E0C0"Oqtvgtc"Iwvkfittg¦."Y0N0"Dcpf{"cpf"H0"Okejcwf

:4      VOLUME 52 NUMBER 1

hqt" gxgpvu" qeewttkpi" kp" vjku" tgikqp" *Hkiwtg" :+0"
Cnvgtpcvkxgn{."vjg"oquv"rtqokpgpv"fgxkcvkqp"kp"vjg"
ocipgvke"nkpgcvkqpu"qeewtu"pqtvj"qh"vjg"Gn"Iqtfq"
itcdgp." cv" vjg" Ocp¦cpknnq" Ocipgvke" nkpgcogpv0"
Jqygxgt." vjg" qtkgpvcvkqp" qh" vjku" nkpgcogpv" ku"
not" eqpukuvgpv"ykvj" vjg"qtkgpvcvkqp"qh" vjg"pqfcn"
rncpgu" qh" vjg" hqecn"ogejcpkuou" qh" gctvjswcmgu"
qeewttkpi" kp" vjku" ctgc=" vjku" ocipgvke" nkpgcvkqp"
fqgu"pqv"rqugu"c" vtcpuhqto"oqtrjqnqi{="cpf" kv"
fqgu"pqv"ewv"cetquu"oqtrjqvgevqpke"¦qpg"E"*k0g0"
kv"fqgu"pqv"eqppgev"ykvj"gkvjgt"vjg"OUU"qt"ykvj"
vjg"GRT/REU+0"Vjwu."kv"fqgu"pqv"crrgct"vq"dg"vjg"
rtgugpv"fc{"dqwpfct{0"Ikxgp"vjg"ocipgvke"cpf"
oqtrjqnqike"ukipcvwtg"qh"vjku"ctgc."vjg"rtgugpv"
fc{"Tkxgtc/Eqequ"dqwpfct{."kh"kv"gzkuvu."crrgctu"
vq" dg" c" dtqcf" ¦qpg" qh" fghqtocvkqp." gzvgpfkpi"
htqo" vjg"Gn"Iqtfq"Itcdgp."cv"yjkej" kv"crrgctu"
vq"dg"gzvgpukqpcn."vq"3;̇P"yjgtg" ku"crrgctu"vq"
dg"uwdlgevgf"vq"gkvjgt"P/U"qt"G/Y"qtkgpvgf"ujgct"
uvtguugu0

Conclusions

Vjg"rtkpekrng"eqpenwukqpu"qh"vjku"uvwf{"ctg<"

*3+" Vjg" fgxgnqrogpv" qh" vjg" Tkxgtc/Eqequ"
rncvg"dqwpfct{"ku"kpÞwgpegf"d{"vjg"gxqnwvkqp"qh"
vjg"GRT/REU"cpf"kvu"enqug"rtqzkokv{"vq"vjg"OCV"cu"
ygnn"cu"d{"vjg"hqtocvkqp"qh"vjg"Tkxgtc"Vtcpuhqto0

*4+"C"rtqokpgpv"jkij"cornkvwfg."gp"gejgnqp."
ocipgvke"cpqocn{"qtkgpvgf"tqwijn{"rgtrgpfkewnct"
vq" vjg" OCV" ku" qdugtxgf" dgvyggp" 3:06̇P" cpf"
3:0:̇P0"Vjku"cpqocn{"*vjg"Ocp¦cpknnq"Ocipgvke"
Nkpgcogpv+" eqpukuvu" qh" vyq." tkijv/uvgrrkpi."
gp/gejgnqp" ugiogpvu" cpf" ku" cnkipgf" ykvj" vjg"
Ocp¦cpknnq"Vtqwij"hqtogf"ykvjkp"vjg"eqpvkpgpvcn"
unqrg" cpf" ujgnh" ctgc" qh" vjg" qxgttkfkpi" Pqtvj"
Cogtkecp" rncvg0" Cpqocn{" 4C3" dgpfu" ujctrn{"
yguvyctf"cu" kv"crrtqcejgu" vjku" nkpgcogpv" htqo"
vjg" uqwvj" kpfkecvgf" vjcv" kv" octmu" c" etwuvcn"
fkueqpvkpwkv{0

Figure 8."Gctvjswcmg"Egpvtqkf"Oqogpv"Vgpuqt"uqnwvkqpu"*cu"qh"Lwn{"4229+"uwrgtkorqugf"qp"vjg"pgy"dcvj{ogvt{"
ocr0" Pqvg" vjg" uvtkmg" unkr"ogejcpkuou" ykvjkp" vjg" ctgc" lwuv" ugcyctf" qh" vjg" OCV0" Hqecn"ogejcpkuo" uqnwvkqpu"
qdvckpgf" htqo" vjg" WUIU" *jvvr<11pgke0wuiu0iqx1pgku1uqrct1+" cpf" vjg" Egpvtqkf"Oqogpv" Vgpuqt" Ecvcnqiwg" *4229+""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

*jvvr<11yyy0inqdcneov0qti1EOVugctej0jvon+0
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*5+" Vjg" qtkikp" qh" vjg" Ocp¦cpknnq" Ocipgvke"
Nkpgcogpv"ku"wpegtvckp0"Kv"eqppgevu"ykvj"pgkvjgt"
vjg"OUU"pqt" vjg" cevkxg" GRT/REU." vjwu." kv" fqgu"
pqv" crrgct" vq" dg" cp" cevkxg" rncvg" dqwpfct{0"
Vjg" nkpgcogpv" eqkpekfgu" ykvj" vjg" Ocp¦cpknnq"
Guectrogpv<"jqygxgt." vjku"oqtrjqnqike" hgcvwtg"
ku" pqv" v{rkecn" qh" c" vtcpuhqto" rncvg" dqwpfct{0"
Vjwu."kv"fqgu"pqv"crrgct"vq"dg"cp"qnfgt."rtgugpvn{"
kpcevkxg"rncvg"dqwpfct{0

*6+"Vjg"cpqocnkgu"qp"vjg"Tkxgtc"rncvg"pqtvj"qh"
vjg"Ocp¦cpknnq"Ocipgvke"Nkpgcvkqp"gzjkdkv"c"unkijv"
gcuvyctf"dgpf"cu" vjg{"crrtqcej" vjku" nkpgcvkqp."
kp"ujctr"eqpvtcuv"vq"nkpgcvkqpu"qh"vjg"Tkxgtc"rncvg"
vq"vjg"yguv"*g0i0."Cpqocnkgu"7P4."7P3."6Ct."gve0+"
yjkej"dgpf"ujctrn{"yguvyctf"cu"vjg{"crrtqcej"
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