
SPANISH JOURNAL OF PALAEONTOLOGY

!""#$%&'(&)

!"#$%&'()*%#!+,-%,.#/#01(2#3"#41%5.(2#6)728#659.#:.*1;)28"#<=>?"#!"#$%&'(#)*+,,-.$&#(+&/$+*$0'1+&$#2+.3%-+4'&5$#2#4%,6$
7+.30#$89$:&#('0;&-'4$'4/$:'.#+<+-("#@A'(,-)'"#B.A(C2#(,#$).&(.*.-DE#FGE#FHI#AA"#6J@4K#GLIMGNM=>LMGHGGMG8"
!"#$%&'(#)*+,,-.$&#(+&/$+*$0'1+&$#2+.3%-+4'&5$#2#4%,6$7+.30#$=9$>#,+<+-($'4/$?#4+<+-("#@A'(,-)'"#B.A(C2#(,#$).&(.*.-DE#
N=E#NIH#AA"#6J@4K#GLIMGNM=>LMGHG?MI8"

@A'4-,"$B+3&4'.$+*$:'.'#+4%+.+C5E#F<#6>8E#<FLM<N="

O:)'# 5(;)E# (CP,.*.-D# P%2# &)C.;)# %# :)'D# (;A.'5%,5#
5..*# &.5P# (,# A%*%).,5.*.-D# %2# (,# 2)7(;),5%'D# -).*.-D#
6)"-"# )C.*.-(CE# 25'%5(-'%AP(CE# 2)7(;),5.*.-(C%*E# Q%C()2#
%,%*D2(2E#2)R1),C)#25'%5(-'%APD#%,7S.'#A%*%).),:('.,;),5%*#
2517()28"#T'.;#A(.,))'#7)2C'(A5(:)#%55);A52#6'(-P5#.'#,.58#
5.#5P)('#;.7)',#C.,C)A5(.,E#5'%C)#Q.22(*2#P%:)#%55'%C5)7#5P)#
%55),5(.,# .Q#;%,D# 2C(),5(252# Q'.;#&.5P# 2)7(;),5.*.-(C%*#
%2#&(.*.-(C%*#A.(,52#.Q#:()9#64%1C.,##%$'.6D#<=><8"#O,C)#
5'%C)# Q.22(*2#9)')# C.,2(7)')7# %,7# -*.&%**D# %CC)A5)7# %2#
5P)#;%,(Q)25%5(.,# 6.,# .'#9(5P(,# %# 21&25'%5)8# .Q# 7(QQ)'),5#
5DA)2#.Q#Q.22(*#&)P%:(.1'2E#.,)#.Q#5P)#U)D#;.;),52#(,#5P)#
(CP,.*.-DV2#P(25.'D#9%2# 5P)#A'.A.2%*#.Q# 5P)# W(CP,.Q%C()2#

;.7)*X#&D#@)(*%CP)'#6>GHNY#2))#%*2.#41%5.(2#/#!+,-%,.E#
<=>>#%,7#')Q)'),C)2#5P)')(,8"#T'.;#5P(2#;.7)*E#(")"#W-'.1A2#
.Q# 5'%C)# Q.22(*2# 6(CP,.C.),.2)28# A'.71C)7# 1,7)'# 2(;(*%'#
A%*%).),:('.,;),5%*# C.,7(5(.,2# %,7# ')C1''),5*D# 5P'.1-P#
5(;)XE#5P)#5(;)#C.,C)A5#9%2#(,5'.71C)7#(,#(CP,.*.-D#%2#%#
U)D#5.#12)#5'%C)#Q.22(*2#%2#Q%C()2#(,7(C%5.'2"#O:)'#5P)#D)%'2E#
5P(2#;.7)*#P%2#&)),#)ZA%,7)7#%,7#')[#,)7E#%,7#C.,25(515)7#
%,# )22),5(%*# 5..*# .,# (CP,.*.-(C%*# 2517()2# 62))#41%5.(2#/#
!+,-%,.E#<=>>#%,7#')Q)'),C)2#5P)')(,8"
4D#C.,5'%25E#*)22#%55),5(.,#P%2#&)),#A%(7#5.#5P.2)#2517()2#

Q.C12)7#.,# 5P)# ')*%5(.,#.Q# 5'%C)# Q.22(*2# %,7# ):.*15(.,%'D#
A'.C)22)2#%2#9)**#%2#5.#5P.2)#C.,C),5'%5)7#.,#5P)#7(QQ)'),5#

https://doi.org/10.7203/sjp.32.1.17041



W5'%C);%U)'M21&25'%5)X#(,5)'%C5(.,2#.CC1'')7#5P'.1-P#5(;)"#
377(5(.,%**DE# 2(,C)# .,)# .Q# 5P)# W(CP,.*.-(C%*# A'(,C(A*)2X#
6)"-"# \U7%*)# #%$ '.6D# >GIN8# 25%5)7# 5P%5# 5P)# 25'%5(-'%AP(C#
'%,-)#.Q#5'%C)#Q.22(*2#(2#C.;;.,*D#*.,-E#(52#')2A)C5(:)#12)#
69(5P#)ZC)A5(.,28#.,#5P)2)#5.A(C2#P%2#&)),#*(;(5)7#6)"-"#(,#
&(.25'%5(-'%APD8"#J,#5P%5#2),2)E#5P)#,)9#&..U#]BP)#5'%C)M
Q.22(*# ')C.'7# .Q#;%^.'# ):.*15(.,%'D# ):),52_E# )7(5)7# %,7#
C.%15P.')7#&D#!"$"#!+,-%,.#%,7#0"3"#41%5.(2E#[#**2#5P%5#
:.(7# %,7# C.,25(515)2# %# ,)9# )22),5(%*# C.,5'(&15(.,# (,# 5P)#
2517D#%,7#1,7)'25%,7(,-#.Q#(CP,.*.-D#(,#')*%5(.,#9(5P#5P)#
):.*15(.,%'D#):),52#.CC1'')7#5P'.1-P#*(Q)V2#P(25.'D"
BP)#&..U#C.,2(252#.Q#59.#;)5(C1*.12#:.*1;)2`#:.*1;)#>#

9(5P#FHI#A%-)2E# >=G#[#-1')2# %,7#H# 5%&*)2Y# %,7#:.*1;)#<#
9(5P# NIH#A%-)2E# GF#[#-1')2E# %,7# L# 5%&*)2"#4.5P# :.*1;)2#
%')#C*)%'*D#%,7#A)'Q)C5*D#25'1C51')7#(,#CP'.,.*.-(C%*#.'7)'"
BP)#[#'25#:.*1;)E#),5(5*)7#E:&#('0;&-'4$'4/$:'.#+<+-(FE#

(2# 7(:(7)7# (,# 2):),#CP%A5)'2"# J,#aP%A5)'#>E#!(,5)'##%$'.6#
C%''D#.15#%#C*)%'#%,7#C.,C(2)#)ZA.2(5(.,#%&.15#5P)#C1''),5#
C.,C)A51%*# %,7#;)5P.7.*.-(C%*# Q'%;)9.'U#.Q# (CP,.*.-DE#
A'.:(7(,-#5P)#')%7)'#9(5P#5P)#&%2(2#Q.'#1,7)'25%,7(,-#5P)#
')25#.Q# 5P)#&..U"#3Q5)'# 5P(2#[#'25# (,5'.71C5.'D#CP%A5)'E# 5P)#
')%7)'#;%D#Q))*#*(U)#G6$H#+&C#$I#..,#6b.7#B%D*.'#(,#5P)#
2C(),C)# [#C5(.,# [#*;#!"#$ %-0#$0'("-4#D# >G?=8# 5'%:)*(,-#
%&.%'7# P(2# 5(;)#;%CP(,)# %,7# ^1;A(,-# Q'.;# )'%# 5.# )'%Y#
Q.'51,%5)*D# Q.'# 5P)# ')%7)'E# 5P)# W21&5)''%,)%,#&)(,-2X# 5P%5#
9)#9(**# [#,7# 5P'.1-P.15# 5P(2# 5(;)# 5'%:)*S&..U# %')#;1CP#
*)22#7%,-)'.12# 5P%,#0+&.+(J,"#c%:(,-# 2%(7# 5P%5E#41%5.(2#
/#!+,-%,.# 6aP%A5)'# <8# -.# &%CU# 5.# 5P)# d')C%;&'(%,#
%,7# )ZA.2)# %,# 1A7%5)7# '):()9# .Q# 5P)#\7(%C%'%,# 5'%C)M
Q.22(*# ')C.'7# (,# .'7)'# 5.# A'.:(7)# ,)9# (,2(-P52# .,# 5P)#
U,.9*)7-)#.Q#5P(2#%9%U),(,-#%,(;%*#*(Q)#%,7#(52#')2A)C5(:)#
K).A'.5)'.e.(C#)C.2D25);2"#J,#aP%A5)'#FE#2(,C)#5P)#&.7DM
Q.22(*#')C.'7#(2#2P.9,#%2#7(2C.,5(,1.12#%,7S.'#(,C.;A*)5)#
%*.,-# 5P)# \7(%C%'%,Ma%;&'(%,# &.1,7%'DE#!+,-%,.#/#
41%5.(2# 7(2C12# %&.15# 5P)# (;A.'5%,C)#.Q# 5P)# (CP,.*.-(C%*#
')C.'7# 6;1CP#;.')# C.,5(,1.128# (,# 5P)# 1,7)'25%,7(,-#
.Q# 5P)# a%;&'(%,# )ZA*.2(.,# Q'.;# %# CP'.,.*.-(C%*# %,7#
A%*%).),:('.,;),5%*#A.(,5#.Q#:()9#%,7#&%2(,-#.,#CP%,-)2#
.&2)':)7# (,# (CP,.7(:)'2(5D# %,7# (CP,.7(2A%'(5D# %*.,-# 5P(2#
5'%,2(5(.,"#J,#aP%A5)'#NE#!+,-%,.##%$'.6#'):()9#5P)#$')%5#
O'7.:(C(%,#4(.7(:)'2([#C%5(.,#\:),5#Q'.;#%,#(CP,.*.-(C%*#
A)'2A)C5(:)E# (")"# CP%,-)2# (,# &1''.9(,-# %,7# &.'(,-#
&)P%:(.'2E#C.*.,(e%5(.,#.Q#,)9#(,Q%1,%*#P%&(5%52E#A%55)',2#
.,#2)7(;),5%'D#A%*%).),:('.,;),52#.'#&)25#1,7)'25%,7(,-#
.Q# 1,A')2)':)7# 2.Q5M&.7()7# .'-%,(2;2"# aP%A5)'# HE# &D#
!(,5)'##%$'.6D#)Z%;(,)2#%**#7)5%(*2#')*%5)7#5.#5P)#7(QQ)'),5#
&)P%:(.1'%*# (,5)'%C5(.,2# &)59)),# %,(;%*2# %,7# 2)7(;),52#
5P%5# 5..U# A*%C)E# 71'(,-# 5P)# \7(%C%'%,# 5.#O'7.:(C(%,E#
%2# )%'*D# %55);A52# 5.# C.*.,(e)# 5P)# *%,7"#3Q5)'# 5P)2)# [#'25#
25)A2# .,5.# *%,7E#!(,5)'# #%$ '.6# 6aP%A5)'# ?8# A)'Q.';# %,#
)ZP%125(:)# '):()9#.Q# 5P)#@(*1'(%,M5.Md)';(%,# 5'%C)MQ.22(*#
')C.'7E# );AP%2(e(,-# 5P.2)# %2A)C52# ')*%5)7# 5.# 5P)#-'%71%*#
)25%&*(2P;),5#.Q#C.,5(,),5%*#)C.2D25);2#%,7#5P)#21&2)R1),5#
&)P%:(.1'%*# CP%,-)2# .CC1'')7# (,# .'7)'# 5.# C.*.,(e)# 5P)2)#
,)9# (,Q%1,%*# )C.2A%C)2"# T(,%**DE# 5P(2# :.*1;)# ),72#9(5P#

aP%A5)'#LE#9P)')(,#c.Q;%,,# '):()92# 5P)#;.25#7'%;%5(C#
%,7#7):%25%5(,-#):),5#(,#5P)#*(Q)X2#P(25.'DE#5P)#),7Md)';(%,#
;%22#)Z5(,C5(.,E# Q'.;#%,# (CP,.*.-(C%*#A.(,5#.Q#:()9#%,7#
9(5P#2A)C(%*#);AP%2(2#.,#(52#')*%5(.,2P(A#9(5P#-).CP);(C%*E#
&(.*.-(C%*#%,7#;.7)',M7%D#)C.*.-(C%*#%2A)C52"
BP)#2)C.,7#:.*1;)E#,%;)7#E>#,+<+-($'4/$?#4+<+-(FE#

C.;A'(2)2# ,(,)# CP%A5)'2"#4%''%2#/#B9(5CP)55# &)-(,# 5P(2#
:.*1;)#6aP%A5)'#I8#)Z%;(,(,-#5P)#5)'')25'(%*#%,7#;%'(,)#
5'%C)MQ.22(*# ')C.'7# %C'.22# 5P)#B'(%22(CMf1'%22(C# &.1,7%'D#
%2#9)**# %2# 5P)('# 21&2)R1),5# CP%,-)2# 6)"-"# (,# 7(:)'2(5DE#
%'CP(5)C51'%*# A%55)',E# 2(e)E# A%*%).),:('.,;),58# %Q5)'# 5P)#
0%5)#B'(%22(C# )Z5(,C5(.,# ):),5"# J,#aP%A5)'# GE#41%5.(2##%$
'.6# C%''D# .15# %,# )Z5),2(:)# %,7# 5P.'.1-P# '):()9# .Q# 5P)#
5'%C);%U)'2# (,:.*:)7# (,# 5P)# 2.MC%**)7#!)2.e.(C#!%'(,)#
b):.*15(.,E#(52#')2A)C5(:)#5'%C)MQ.22(*#')C.'7#%,7#5P)#')*%5)7#
%2A)C52#(,Q)'')7#Q'.;#&)P%:(.1'%*E#(,Q%1,%*E#),:('.,;),5%*E#
%,7S.'# A%*%).-).-'%AP(C# CP%,-)2"# T.**.9(,-E#4)',%'7(#
#%$'.6#6aP%A5)'>=8#A)'Q.';#%#CP'.,.*.-(C%*#'):()9#.Q#5P)#
!)2.e.(C#')A5(*)#5'%CU2E#P(-P*(-P5(,-#(52#(;A.'5%,C)#(,#5P)#
1,7)'25%,7(,-#.Q#A%*%).-).-'%AP(CE#A%*%).),:('.,;),5%*E#
%,7S.'# A%*%).&(.*.-(C%*# %2A)C52# 21CP# %2# 5P)# ):.*15(.,#.Q#
A.251')#Q'.;#R1%7'1A)7%*(2;#5.#&(A)7%*(2;E#):.*15(.,#.Q#
*.C.;.5.'D#;)CP%,(2;2E#)25(;%5(.,#.Q#5'%CU;%U)'X2#2A))72E#
.'#(,Q)'),C)#.Q#2.C(%*#&)P%:(.1'2"#aP%A5)'#>>E#&D#41%5.(2#
#%$ '.6D# (,2A)C52# 5P)#&.7DM# %,7# 5'%C)MQ.22(*# ')C.'72#71'(,-#
5P)#C.;;.,*D#U,.9,#%2#!)2.e.(C#*%C125'(,)#'):.*15(.,E#
%,7# ):),# (52# %Q5)';%5P# 71'(,-# 5P)#a),.e.(CE# (,# .'7)'# 5.#
-)5#%#&)55)'#U,.9*)7-)#.,#5P(2#;%^.'#):.*15(.,%'D#):),5"#
BP)D#A%D# 2A)C(%*# %55),5(.,#.,# 5P)#):.*15(.,%'D#,.:)*5()2#
%,7#(,,.:%5(.,2#5P%5#5..U#A*%C)#5P'.1-P#21CP#A)'(.7S):),5"#
J,#aP%A5)'#><E#0%&%,7)('%##%$'.6#'):()9#.,)#.Q#5P)#;%^.'#
C'(2)2#(,#5P)#P(25.'D#.Q#*(Q)E#5P)#),7Ma')5%C).12#)Z5(,C5(.,E#
Q'.;# %,# (CP,.*.-(C%*# A.(,5# .Q# :()9# %,7# (,# ')*%5(.,# 5.#
(52# C.,2)R1),C)2# (,# 5P)#;%'(,)# %,7# C.,5(,),5%*# ')%*;"#
K)Z5E#$),(2)##%$'.6# 6aP%A5)'#>F8#C%''D#.15#%,#)ZP%125(:)#
'):()9# .Q# 5P)# ):.*15(.,# .Q# A%*).2.*# (CP,.Q%C()2# 71'(,-#
5P)# dP%,)'.e.(C# 7)2C'(&(,-# 5P)('# ')2A)C5(:)# 5'%C)# Q.22(*#
C.;A.2(5(.,2# %,7# 5P)# 5DA(C%*# 2)7(;),5%'D# ),:('.,;),52#
5.#9P(CP# %')# %22.C(%5)7"# J,#aP%A5)'# >NE#g'%A.:(CU%2#/#
h(eC%i,.#)Z%;(,)# 5P)#!)2.e.(C# %,7#a),.e.(C# ')C.'7#.Q#
;%;;%*#Q..5A'(,52E#9(5P#2A)C(%*#);AP%2(2#.,#5P)#a),.e.(C#
'%7(%5(.,#.Q#;%;;%*2#.CC1'')7#(,#@.15P#3;)'(C%"#T(,%**DE#
.1'# 5(;)# 5'%:)*#),72#9(5P# 5P)#2517D#.Q# 5P)# Q..5A'(,52# *)Q5#
&D#.1'#%,C)25.'2#%,7#&D#.1'2)*:)2"#0.CU*)D##%$'.6#6aP%A5)'#
>H8#A')2),5#%**#%2A)C52#')*%5)7#5.#5P)#(CP,.*.-(C%*#2517D#.Q#
P.;(,(,#):.*15(.,E#Q'.;#)%'*D#&(A)7%*(2;#60%)5.*(E#3Q'(C%8#
5.# 5P)#&..5# 5'%CU2#%,7# 5'%C)2# *)Q5#.,# 5P)#!..,#%,7#):),#
!%'2#65'%C)2#A'.71C)7#&D#P1;%,M;%,(A1*%5)7#;%CP(,)28"#
B.#C.,C*17)#5P(2#2)C.,7#:.*1;)#%,7#Q'.;#%#;.')#-),)'%*(25#
.'#,.;.5P)5(C#A)'2A)C5(:)E#41%5.(2#/#!+,-%,.#6aP%A5)'#
>?8# 7(2C122# %&.15# 5P)# ):.*15(.,# .Q# .'-%,(2;M21&25'%5)#
(,5)'%C5(.,2# 5P'.1-P# 5(;)E# 5'D(,-# 5.# (7),5(QD# A.22(&*)#
')C1''),5#5'),72#.'#A%55)',2#(,#):.*15(.,%'D#A%*%).)C.*.-D"#
J,#C.,C*12(.,E#5.-)5P)'#9(5P#5P)#59.#:.*1;)2#'):()9)7#

P)')(,E# A'):(.12# &..U2# &D#41%5.(2##%$ '."# 6<==<8# %,7# &D#



41%5.(2#/#!+,-%,.# 6<=>>8E# %2#9)**# %2# ')C),5# 9.'U2#
Q.C12)7#(,#5P)#(CP,.7(2A%'(5D#C.,C)A5#6)"-"#41%5.(2##%$'.6D#
<=>L8E# P%:)# C.,2.*(7%5)7# 5P)#9.'U# .Q#0"3"#41%5.(2# %,7#
!"$"#!+,-%,.#6j,(:)'2(5D#.Q#@%2U%5CP)9%,E#a%,%7%8#%2#
.,)#.Q#5P)#A(**%'2#.Q#;.7)',#(CP,.*.-D"#BP)')Q.')E#5P%,U2#
5.#5P)('#%C5(:)E#A'.*([#C#%,7#P(-PMR1%*(5D#2C(),5([#C#%C5(:(5DE#
5P)2)# %15P.'2# P%:)# %;A*D#;)5# 5P)# )ZA)C5%5(.,2# Q.1,7)7#
9(5P#5P(2#,)9#&..U"

REFERENCES

4%1C.,E#3"E# 4.'7DE# \"E# 4'1251'E# B"E# 41%5.(2E# 0"3"E#a1,M
,(,-P%;E#B"E#k)E#a"E#k1Q[#,E#a"E#T)**)5(E#T"E#$%(**%'7E#a"E#
c1E#4"E#c1E#0"E#f),2),E#@"E#g,%125E#k"E#0.CU*)DE#!"E#0.9)E#
d"E#!%D.'E#3"E#!%D.'%*E#\"E#!(U1*+lE#b"E#!155.,(E#$"E#K)5.#
7)#a%':%*P.E#a"E#d);&)'5.,E#@"$"E#d.**%'7E#f"E#b(,72&)'-E#
3"g"E# @%,5.2E#3"E# @)(U)E#g"E# @.,-E#c"E#B1',)'E# @"E#jCPM
;%,E#3"E#m%,-E#n"E#n(M;(,-E#$"E#oP%,-E#0"#/#oP%,-E#m"#
<=><"#3#P(25.'D#.Q# (7)%2# (,# (CP,.*.-D"# J,`#!&'(#$K+,,-.,$
',$L4/-('%+&,$+*$@#/-0#4%'&5$M42-&+40#4%,#6)72#g,%125E#
k"#/#4'.;*)DE#b"$"8"#k):)*.A;),52# (,#@)7(;),5.*.-DE#
\*2):()'E#?NE#A"#FpNF"

41%5.(2E#0"3"#/#!+,-%,.E#!"$"#<=>>"#L("4+.+C59$N&C'4-,0)
@3;,%&'%#$ L4%#&'(%-+4,$ -4$ @A'(#$ '4/$ !-0#"# a%;&'(7-)#
j,(:)'2(5D#d')22E#a%;&'(7-)"

41%5.(2E# 0"3"E#!+,-%,.E#!"$"#/#3C)q.*%e%E# T"$"# <==<"#
!&'<',$*O,-.#,9$@#P'.#,$/#$?+0A+&%'0-#4%+$#4$#.$Q#C-,%&+$
M,%&'%-C&RS$(+"#!12).#d%*).,5.*r-(C.#\-(7(.# T)'1-*(.E#
B')*)9E#3'-),5(,%"

41%5.(2E#0"3"E#m(22P%UE#!"E#m(*2.,E#!"3"#/#!+,-%,.E#!"$"#
<=>L"#a%5)-.'()2#.Q#%'CP(5)C51'%*#7)2(-,2#(,#5'%C)#Q.22(*2`#
3#;)%21')#.Q#(CP,.7(2A%'(5D"#M'&%")@(-#4(#$Q#2-#T,E#>?NE#
>=<p>I>Y#7.(`#>=">=>?S^")%'2C('):"<=>?"=I"==G"

\U7%*)E#3"3"E#4'.;*)DE#b"$"#/#d);&)'5.,E#@"$"#>GIN"#L(")
4+.+C5D$!&'(#$K+,,-.,$-4$@#/-0#4%+.+C5$'4/$@%&'%-C&'A"5"#
@.C()5D#Q.'#@)7(;),5%'D#$).*.-DE#@P.'5#a.1'2)#K.5)2E#>H"

@)(*%CP)'E#3"# >GHN"#k()#$).*.-(2CP)#4)7)151,-# T.22(*)'#
0)&),22A1'),"#U#-%,("&-*%$V#3%,("#4$H#+.+C-,("#$H#,#..,)
("'*%E#>=HE#<>Np<<L"

U'-4$WMXYZ@!MH[L
k)A5"#7)#k(,s;(C%#7)#*%#B)''%#(#7)#*XOC)sE#

T%C1*5%5#7)#a(t,C()2#7)#*%#B)''%E#j,(:)'2(5%5#7)#
4%'C)*.,%E#CS!%'5i#(#T'%,R1t2#2S,"#

=I=<I#4%'C)*.,%#6@A%(,8
#e&)*%125)-1(u1&")71



1




