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li'iTRODt;C rJO:\ 

Thr aint nf tl1i .. p:•JH"r ¡ .. lo rrl"l111l} tlo• IJ,•rtliuu 
S1a~r •~tal.l~hiu~ an inltj:"rah•1I •trnti¡:raph} nrru,,. .. 
lht• Pul1~:-._•11t.Jf:l)rt•11t• IH1u1ulnr\ . lh1r 1"t1nrl11>Í••ll" un· 
ha.=-.l-rl on 111•" 1lntu u111l un ;;1•;1lu.¡.!iral 111111 pul1•un10~ 
lu~i1·al tla1a prr' ii111 .. I> put.l~h1·1I írorn 1h1· ~rn·n1p 

$.t_---Clion (slralntyp•·) :trul f..arn¡•u .:o.t•1•1inn ( f'aru .. tr:Jlu· 

l}JM') . 

' íl1r lll·r1lit1n Stu;:c• \\'Ul'> 1l1•fi11t'1I in 11)(10 11) llul• 
lin~•·r und S1•ln111l1 in tl1r 1·1•11lr.1I i0ou1h fl~ rrn1•11n 
lla. .. iu (S paiu}. illlll in tht.• 1•n •uin¡; )•'Hr,. :"'º\1•1•al 

pap1•r,.- "''r1• p11hli:-lu•1I :<110\\in~ tl 1l1•1uilt·tl h io.,11·11ti · 
J..."'.r-Uphy rnuinly ha~t·•l on rnirrnfu, .. il" ( llu11inl!1'r 
1960u. 1?17 : 1;:11•t n1•r 111111 llu). 19(,2: llíllt• 
brunrl 1. J!)(,5. l'J7~: l.1111•rl1t11·l11·r. 19f.1J. 1!>7:1: 
l)1u·u¡.,,J">c'. 197:?: Caro. 1973: Ft.•rrt•r ,., o/. l'J 7:1: 
\~'ilroxon. 1 97:~: Kuprllu:- :1nd St•l1u11l1 . 197:1. 
197!l: S1·li:111li. l966. 1969. 197;1: 'l'u1nlu1n·n1111n1I 
VillutlL'. 197 •1 : 'J'u1nhurt•uu. 1975: l-.1· C.:n h ·1·i. 

1975: <..:u1..· rn1._·1"J'o. l 97H. 1·tt·.). ~i111 •1• 1111·11 1•011..;i1l1·r 
ul1l1· pru(tr·1 ·1"~ liu11 h1•r11 11n11l1• r1•g;irdinp. 1111· hi1Jiol1·n1i .. 
~ru11hy a11'1 "hrono8lrntigrn¡ih) 11f 1111· l'n l1•0¡.:,1•111•, 
St•\rrul p11111·rr l111v1• nliou ln·t·n p11l1li.rilu•1l inYolvin:t 
lhr ll1·r•1lian (S1·hnull. l 1JH 1 : P l nziu l . l 'JH l 1 l 9H·l ; 
Fuollt!'JH I , l?Hlf ; l_i·IÍ'. 19H7: Eit•l11•11,;r1't'o l 'JHH; 
Cnnudn. ~lnlinu u 111I S11 1 • 1111~u. l 9H9: S111Hli•

0

1, 
' l'ol'll(IU'lla :uul St•rru· Ki(•(. 1990: 'l'nt'q11,•lln . S11 1H,d1 
nn1I Sl'rrn •K_i1•I. 1 'J'JO: l'll1'•'11ul 1•t 1tl.. 191) l : 
(:;111111111 :1ntl 1\lolin11. 11)1)2 .... ). 

t\ rc\'ision oí 1ll1• hu1'if' tlulu \\lnio 111·1 ···~.¡ury iu 
ur1lt•r to po.'liliou lht.~ l'nll'ú('t~nr/f.oc~r·n1• l11111111lu r) iu 
relntion 10 th1• ll1•r1li1111 S1n~1'. ¡\ 111'1•1i111i11nr)' l 't' \ il'l iuu 
\'l'UJ• p1-..·~r111t ·1( a l 1h1• 28 tlt l n1t•rnnliu1111I (;1•ol11e,ri1•ul 
Con~r1•,.¡i" in \\;i'(1s l1in;;1un, (),(~. ( \1ulinn " 'o/ .. l 'JHCJ): 
au intt·¡;:rah·tl liioslr'nli~nphir ,.futly \'i'u,. rurri1•1I 11111 
by 01P::11l1' or ,;''\'t'l'Jt( 111i1•rofu.s:iil ~rUllJl:i frorll ,,.UllH' 

sé!'C·tions in lhí" tu .. ~n oí 1h1• ll1·rd iu11 .. 1r:llol}I"" 'l'hi,. 
..-1Luly lia;;; lu .... •11 ""'~' rnl11r~:v1l to i11rlud1• th1• r1•\i ii i11n 

of olht.'r r:ruups nrttl 1111" 111ag111•to:-lru1i¡:r<ipl1i1·;il 1h1tu . 

T H E ILEll UIAK STAGE 

Thr l11•n.li1111 "''u.;i íin-1 pru¡111~>il u .. u "''" .?>111¡:.r 

11~ Lukas ll onin;::r•r ;1n1I llano¡¡ Srhnuh in 1 'Jf1U (nin 
uu....~ri¡JI 1l1•po ... ih'fl un S1•ph•111h ... r 1:? 111 l 9.'i1J : pul.· 
li . ..-hrtl in f:1•lu~ur ;=,t•ul1;¡:it'R<' 111'1\' rtith'. 5:t. I. 
pp. 4j,J-17<) ). On JlªF1• -15(1 1111·~ .. 1uh'fl 1l1u1 llH') 
r ho't" thr M"f"lllrru•t· \\Ílh 't'I") ;::oo.tl 1111trrup .. in IJ·u· 
·rrrmp hu1'>in in tht• 1 ... ··rida pro,in•-.· ( \ S1•uinJ a .. 
1l1c t~rH: ~"'1ucnn·. :tn1I tl1t·~ 11u11u·•l thi .... int:t" 11 .. r-

41iau íruru 1lu .. lnlin Í4•rm uí Li•ri4(u tfitl~ Plaziat. 
l •JH 1 lt), 'fht·~ j11 .. 1iíi1••I th ... ,.,....ali11n uf tlit· llrr1li:111 
un tlu· Í:Jf'I 1ha1 in Jiu .. l'ari~ lta .. in tlu•rt• art• 1111 
\1111u11ult'tr!' ,,,. utlu·r l111i:1·r f11ru111inifrru u1ulcr-l~iu;.: 

1h1• t :11i .. in11. Tlu• Spnr11{1ri::1n. "hi1•l1 i1'> a 1•un1i111•111ul 
,.1u;:1··. \11:;1 .. n·;:.ur•lt•tl ,,_,. ltt•in;: u11 .. 11itnl1l1• fur 1h1· 
ruf1•0;:1•111• 1·ftr111111 .. lnllÍ~ra11hÍ1" >lan1lurtl ¿.('Ul1•, 

Th1• .. 1r11lul~I"' "'""' 1l1·•i~11ut..-1I I·~ S1·haul1 in 
l'J61J. 11njl p11hli-sh1•1I in \lt·ru. H.R.<;.\f .• 69. 
l'JI· :?á'J -:?titi. '1'111· ·~ 11'' .!' t·1·ti1111 i~ 1lil' ~rrl.'111p .!!(·ction 
( IA"ri1lu pru\ i111•1•) n111l ¡ .. t.'\(tu~1·1I along th1· rua1I 
Ír11111 'li•t•tup 111 1"111•1111• 1f1• ~lu111:1ii:uu1. "itli tlu· l11\\1'r' 
lin1i1 111 2 1 .4 k1n •11111 1111· upp1•r liruil ul 1 :l .2 L111, 
S1•hu11l1 ( l!>tí!>) uJ .. u 1!-IUh·tl thul lht• <.:utnpo ~<'•'lion 

111i~l11 li1• 1111· p 111·11.!'lr'H llll)J"' uf ll1•r•lia11. lu l'.>7(1 
thr1'l' ""'" n l'"''IJº"HI ( 1n11tion} 111 th1• n11•••lint: 011 l hr 
ll1•1•11i1111 SH1ft•' i11 l't11•i .. (11r~:111i7. 1 • 1I 11~· 1h1• ~1u•i1~1I· 
¡:.t·ul11µ.ii 1ur .lt.• F•·n1u .. ·•· n1ul tl1r l11 1rr11uli1111ul \l'11rki11~ 
(;r,11111 1111 l'ulr11,.:1·11•· S1 1·u1ii!ru 11h) ) 1lt·"'i¡;uuti1tl:! 111'--' 
Cn1up11 et•1..· ti1111 f 11 u•"l•'U 111"1t\ í1u•1•) Jtil' 1111· I'ª 1·:1:011·:1· 

lnl) I"'· " 'ill1 tlu• lo\'1·1·1· li111i1 u1 o.:~11 kru v n tlu· 
C.ntt1p11 fl• .Aill"U ruu1I 111111 th1• 11pp1•1• li111it a l 5U.H 
k111 1111 1111• (;t'Ulll"' lu l :a111po rv:ul ( IH;:11•1I. l 1J75 ). 

' l'h1• ll1•1·11i1111 S tu151• \VU~ l1 iorl 1 1·111ut~ll'ulif, l'U l 1l 1 ii·ully 

1l1•1i11t•1I li) Srl1u11 h ( l 'J6'J J l1u$c1I 011 thl.' biozonulion 
uf lurp;1•r 1=- 11ri1111i11il'1•ru. Lut1•t•, Sehuult ( l !>U 1) ... yn· 
1lo•.11lz1•1I 1"'''''1011:0 \\11rk11 111111 1J4•\•1•lo¡1-1·il u 1n1u·r 
1l1•1uil1•1I l1lozu 11 11ti1111 "hi1·h i.i 1111· 11111· '''' u"'t' in thi¡.¡ 
1•11 1"''' : 

Lt1h· ll1·r11iu11 : 

1\ /1..,•0U110 tN•t11¡1iuu. J\uuunulite~ i11rol11tus und 
1tssili1111 ntlrifl11,•111ci1. Hiozo1u•_J(, 

\1iiltll1· ll1·rdin11 : 

,t/1,1•oli11u t•ur/Jori1·u. 1\ 'unu11ulilt'S t•.rilis :tntl l s~Í· 
li1111 l1•y,111•r;,,¡ Hiozo111·~. 

..-t I t'f•uli110 UIOU61Ulll'111$ÍS. \ 'un1111ulitt•... ro/111."' i· 
/orntÍ1> a111I '-'"·"ili11n :1rr. ur'''"'"·'"'"" liiozo 1u'.!". 

t-:~1rl) 11 .. , .. tiuu : 

l/1~oli1111 1•/li}tJH•ltlo/i$, 1\'1111111111/itr ... frou.ci ::nul 
t~,;/i110 """"''"·';!' Uioz411u• ... 

ll1~oli110 "''"""'ifi1t'111is. \u111111uli11•$ ft'unsi an1I 
ls$ili110 JJri""º Uioz.unl''". 

C:t•HIU~Íl'.::tll). tfu• l~f"I' M"t'lÍllll~ oÍ l"re1up anJ 
t :ou11p11 ~~ ltK·a h•4J in tht• Tn·1111 .. Gruu~ l1~in. in '"' 
o\1•r1liru,.h•tl unil 11::1t11t••I llu· ( :t•ntntl Soulh I'~· 
n·uean Unit. thnl n10\t"tl .. unu• JU L.1u ... uutlt\\artl ... 
(St•,:un•t, l•Jj:,? ), rl'lu• M'1li1ut•ululiuu 6 1')Dl<".:·1onir 
hui lht• .!'li11ini; "º" 1-0 ~··1uli· th::u 1l11• onl~ h't"loni .. 

t•fft'f'I.?> un· f'-tltllt' .!'lun1¡1in¡: in th1• Curnpo 1-1:.•,•tion. 
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"'''irh ¡ .. not u uaajor prohl,.m ......... tht• ,..~11on is; 

al¡.uut fllO ttt•·•t•'" thi1•l :.uJ i1 ¡ ... l•M"Hh"il 111 Llu· 
\lht.11 .. 11 .. r•h.111. 

1' hr ll1•r1tito1 \\H .. rn•att..-.1 ¡:; .. ¡i Stu,:1• uf tlu· \1 1~1li· 
ti~rrnn1•n n 1•ul1·0~1·11r UJhl i.s ll.t0NI l.) 1111111) p.t<O lnizi~t.i
uí .. 1111t lu•111 Europ~·. nu1inl) -:p1•1·l11llP.t1> in li.•111hi1· 
fortu11lnií1•rn . 'l'lo· 1n aiu rea.son ,,i.~ 11 lu1• 11111 ht•t·11 
urn>ph••I 11111 un inh•n1ulinnnl S1u111°li•rtl SI.-¡:•• i!i 111·-
1•011 .... • it ... prhuilht> 1l1•finition "º' tiu .. 1 •1111111~ un llÍo
~1ruli;:tr1111 1hirul t•r11rf'l3 from lar,:4'r foru1ui11iít•n1 ! 1hr 
Tr1•rnp io.t"f•tion c ~1ra101~~¡w) i .. nut ,,., • ., ri1·h in planL.
tir íura1ninift" ru. TI1i~ proLlem i• ~,1, .. ,1 111 thr 
CanlfHt ....... uun fpara;otratol~I"'). l-'11rtlH•t1uon-. lw-
1•au .. .:· oí 1lu· rf.,.hnr ..... un'I \arit·t~ uf .1.rí1•r••tU ;:ruup!<t 
uf Ío .... 11,. lllltl lhi• n'f'í' ttl ~•udi .... 111 n1n¡::.nt'hii!oolrati· 
¡'!raphy. í'f•'.. 1lu· llt'rdian <-an no" 1 ... 111(11•1·•1 \1•ry' 
p r t"l•i .. 1•1) in 1h1• p•u1u~r tinH•-,.1·ul10, 

Tllt: Tllt:'ll' SECTIO!'I (ST JIA'T'OTYPEI 

'fht" '"l'"•' tiun í .. \t'r~ " .. u r\,,.1 .. .-.• 1 nlun;t tht• roa1I 
ín1n1 't'n •1n1• lo l'ut nll" dt" \ l onlJ11i1uu1. ínnu llit• haim-
11•1 oí t :lor1•t un11 ,. .. "rl~ to 1h1• 11ú-• in th•• \l11n1lloliar 
n1u11111t1i11 : tl11· n1'1' 1•-.. .. i ltilit~ ¡.., 1•\ 1•1•llr·11t on1I tlu• ~•"f'-
1ion ,.lu111l1I lir pr .... •·nrcl in tlu· Ít1h 1r1• 1lt11nl. .. to iL-. 

l1H·ati1u1 111 01 .. •n nncl n1ainl~ unrulth llh"ll 1•011ntr). 

'flu· 111•f'1li11n .. tratul~f"' :-.r..-1iu11 , " l11r h lieho~1ru1i
~rapliirull) h1•lun¡::o1 10 thc.· \p·r f 'un11otiu11 C Lutt'r· 
luu·l11·r. l 1J(1 1J ). io1 830 ru thirk :uul líe•• IH' l"t'rn t lu· 
ronti111•u111I í11ru1uliuu~ of Tr••1n11 Htlll \ l1,ttlui'1ana. 
T h(· 'º"'.,. lin1il ¡ .. 1 ... rícc'll~ r\po .. 1•11 1111 tht' nurth 
l!'itlt• oí 1111· ruutl, Olh' kilo1nrh•r fro111 <:lurt•\ . 0 \' 1•r
l)in;: t lh· 1•11tHh11·nHil 1l.·1K,...¡l .. (Gnn1 n111i+111 Í1tl'it' .. ) uf 
1h 1• ·rr .. 1111• ... un1u11ion. T'lu· \ ¡z.:•·r ,.'ur1n111io11 i!I u 
tran .. ¡:n• .. •i\ 1• "''f:"'"~¡," n1t•F-a .. 1•f1111·1u•1• 1 hu1 l.t>¡:-iJb 
\\Ílf. 1 10 111 uÍ a \ ·f."n .;;-hallo" r l11 .. IH' Íurit• ... ult('r
ntttin .. "ilh lu,:.twu1al ~r ha~· .1 .. , ..... ,, .. , on•inl) u1arl~ 
"-ilh lillorill 111111111 .. ,.,. an1·I llrrulino l1tn1• .. li•n.-_,., 11 ¡ .. 
íollu"1•1I I•) a nturt'" ºI"'" n1.uri1t11• (a1·0•• oí 170 nl 
,,f ·rurru,./lu '"''' l'uttolo11llJ-lli11 u1•rl ... "li11·h ol .. fl 
~í.·111 ,. \11111u111U1c.•1. O¡>Pr rulinu, t•lt'. ' l'lo• 1lrc1K·.:-t 
""h•r fru•lt"• ¡ .. 1'•11111po ..... .,1 uf 100 n1 11( 1nnrl ... \t"r~ 
ri1•h ín h1 r~1·r (orR1ninif.•ru 1h:11 ul .. o ro11tu10 IJlnnktir 
1ni1·1·uíu .... 11- . ' fht• 11p1 .. ·r parl uí 1111• \ fl•'r Funuatlon 
itio 1·111111u .. •<'1I oí 5 0 tu uf .o:hallo" 111a rit1t• (ru•if' ... "ilh 
t/r1•0/inu 111111 1nuriue 1nolluse' ... 1t\•'t'l11lu 11) ';() nl oí 
, ........ ,.,11,. lo~uonul arul n .. , ial tlt•po•il". 

'f'l-tc• l•r~··r Í••f'a1ninifit"t"a oí 1hr llrnllr.n ~lrlll•tt~ pr 
(Tn·u11• ...... eiun). u ... "'+c lJ a!<! tJK1 ..... írurn olh••r nrarby 
M"t'IÍun• \\llh ~hic•h •tr.1Li¡;rJ11hif' rurrrlat1on c•un 1,... 
•• ... 1:1l11i ... l11••I . i.u,1· '-"-""" ~tluli1 ... I 11) ,._,.,,.,..ul aulho°' 
( ll u11l111t••r. l 1J(10u: Lurí"rhu1·h1•r. IVf1tJ . l 1J70. 

1973 : (;,. .. n..-.n-. t •J;8a: !'"1·ha11lt. l 1JU 1 t. H.-N"nll\, 
~•n1 .. t1. T1 .... 1pu·llJ ¡¡u11I 5rrT11-h.i1··I 111 r• .. ~u:il r1 11Í.. 
t l'JIJI ) IHl\t• r.-ropli...,.•I tlw íoll1u,1n,c \ l1ro/i11n l1io 
7_on1• .. 1• .. 1ul1li11oh1 .. I 11~ llullin;:f' r ( l 1Jf10u , 196011,: -t. 
r u1•11111iforu1ic lliuzunr al llu· hou oru oí tf11• ,.. .. ·1i1111 . 
n111I 1. rorln,rit·n llioJ..0111· u111I L tr1•11111i11u Uio1..on1• 
ül 1h1• top u( 1h1• ~l"'l· t inn. ' l'lu· full11~l11p \ u1111nulitto." 
Ri111,11111•" 1•,.1u !Jli10h('(i t.~ Srl1uuh ( l 'JH 1 ~ hrt\t.' h.:•1·n 
r1"('o;::ni1t•tl : \ , rt1l1u$1ifur111is 1Jio1un1'. \ ', t•A·ili~ Uio· 
7.unr• un1I \ . i111•0/1111u Rio7nnt• . ... inull). 1lu• follo";"~ 
t s.)i/i11u IUu/HIH'" al"º h.lnl.tlfi.fH"ll ,., S1·l1u11l1 e 1981 , 
fta, t• IK"f"n r...-o¡:niz...._I : '"'· off. un-u,,nci_. Hio1on•·. 
' •· ¡,....,,.,,,¡,.; Uioz.orM" anti lJ. tulr11111r11•i' Uio"10n•·· 
l 'lu· A•'t•ntl1l11p•> oí t/c.·~o/i110 anti n11n1n1ulilitl~ 
( \un1n111lilr•. tJ1wrc-ulina. lu;/it1u t 1ll"h0 nninc·d in 
lhi"' l'" IH'r nn· .. hu"n in ri~u1•1• 1. '11h· h•p o( t lrro
/inu r 1u 1u1tifnrn1ill UinY.0111• u1ul 1111• ll11"111iun t•lli¡>
soitl11li• lliol,4•11 .. i·un lw· tlrawn in lht• .. 1.-.uut)IM" i( 
1h1• 111·url1) "''' ' ' IÍnn.., uí l'ui~nu1 .. u11u u111I \1ur 11( llot 
1in¡:.•·r ( 1 (}(10aJ urul Guardia cf,. Tr1•111p u111I l'ui;::t·t·r~ 
,~: .... uí (; u1•111•·r"' ( 1 tJi'Ra. 19 ; Rl1) ar1· t•t111 .. ldrrr1I. T hr 
l/1,.o/i1u1 111011,jou/rn•Ü llio7otH' ¡ .. 11111 í11111ul in tl1t' 
l'l1ul1· art•a. hui ÍI rttn l"" tlra~ n in riin1rf" :! h~ ror• 
n·lu1i1111 "ilh lhr \ , rnbm1ifor11ri11. Ui111•ntf', f(1·la1nl 
l'ilh \ . ¡,-,.,,,;, '•· JJriMn uutl l1. t1rr11rnJi$ Hii.r 
~un1• .... ~ltil'h ur1•urdin;t to S1·hnul1 t l 1JH 1) t•harnr• 
h0 ri-1.0 1l llu· •:url' ll1•rdinn. hu\1' lw1•11 r.•1'f1i:.nh·1·1I h) 
1l1i" authur In lht• \L.inu. IJin1i11111.1. !'1 . .. : .... ,,. an1l 
.\rt'n' M'"f•tiun.: 11( Frrrt'r rl ol •• ( 11J7:t J, u111I io lhf' 
f. .. tu1;11 " • ..-1io n oí lluttin~ ... r t l IJ(10a. J. "l•t111nin;: 1hr 
t. rur1u,,i.fortu;" anti .l . ~llipsnitloli.1 H11111111n-. 

'rh,• ... 111fill IH·nlhir (ur.11ninif1·ru ~•·l"f• .. 11uli;•1I in 
llu· ·rr .. n1p ,..,•t•lion b} F1·rn·r ,., u/. t l'J73) and l,1• 
l:al\1'7 t t •Jj:";) liu l no ~on;1tion or l1lo•l rulift-ruphir;1I 
11i ... 1rih111i1111 "ª" ath·mpb•tl íor 111 ...... .. h'6l111" ~nh•r 
a, ..... ("nthlaJ.t•••. \ ,." 1lata í ru1u tlu· Tr1•111p .. .-.. 1iun 
((>r1i1 ruul \l1·IJ011~ll. t •J9 I ) .. ulHli' i111• .. ll1t• ª'"ói;t"1n

l1laJ:.l''" 111111 '"º 7.Ullt'"' "'hir h :.1111rO\Í1t111h• tht• Pul1·0-
f't' 01•. IJUI . • tul 1•urt' .. :.wrn ... UU:.? . lu1th\nl l1iot.u1tt• .. 
of ll.·ru,1 rn 111111 \l{U<"r ( l 9H'J ). \ 1h;nl 'ºº"" n urld 
IM· 4ur .. llun1tl1I~ n -.-.•;:.nizMI ( Ulil. IO\\f'n111 ... t part ). 
\ppli1·u1i1111 11í U1·~n an.t \ 1ill1•r ( 1 ')HIJ) l1iuzon111· 
tion r1111 11111' '"' 11 .... ~1 \\ilh 1•autinn ª" nui..I i•~r 1li11-
t=:110 .. 111· ... , , •• ,.¡,.,. urc 1ui~i11t:: fr11111 1111· ... •· :ohclí 
"" 'l'lnhl11~1· ... Tl11· l1oun1far~ IH' l"•'•'n l1i111:111tt• .. HIJI 
u1ul IJU:.? i• 11l¡u"t•tl in 11" · lo"t'r pare ur l'n1tnlnpl1~ lliu 
Cln). "'º''"'' 1J11· Pul1•0('(•U(" '"l"' ' 'i1•o; r:u,;,.;,1,,;,1,_., ,,,.. 
phn/111 orrur;i ~ilh 1•arl) E1H"t'll•' " l"'t'it"-.. \ .o:'i.ftlll· 
hh.1;:t• .. lo~1·r in 1h1• "'4'f0 lion i1u·li11l1• llu· l•;i lrtMYUt' 
"l"·rit... \nouu11inuitlr.s rubi}{in05flJ, ( 'lbiri1/oi1lr1- a/ .. 
/,.,.;, l'u//,.,,;,. ru11·,./li. llulin1in11 1rY,onuli1o. ~n1·I 
$pim1•lrir101111n;,,., 1hu11t•lt'tJna • ...... ~ F.011•nr '"111"1"Í.,.... 
,,,......,,.ni in 1h" lowt-r 1•.art oí rauuluph) IHa Clof an,I 
hi;:.lu·r ;11 1h1• ""''f'fÍnn inrhulr Cil:u'r¡,/,,ft/, . .,, PfH"<1r11us. 

t r•i¡u•ri1111 nb/)rr1•Íulu . u11d //1111:.tJU tu'u tJrOffllrlU, \ 
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1hit•1I l1in7.01u• ¡,. fllH'!ilinnal1l) l"l't'UEUli1..1'tl in lht• 
"l'l"'r pnrt uí lh1• ,..rc·Liun ,,.¡,h 1111• UJIJ"-'arancc oí 
l la·;~Prilllt rl}('tUIPUiliJ> . 'f lti:o .'i(ll'Clé•8 Ílrl"t IH' l ' I 11' .l'I iu 
pluuktir Ínruru inif~ral zunt• P9 (Ho~nnuu, 1 •>H4 ). 
l1ul h1•111hl1· fnra1uinifl't'U in thi~ anti ~11l11uljo{'("nl 

san1pl1 ·~ 01•1• uot ~e diu¡:nu .. 11.-. 

1'1tr plank1i1• furu rniuifcra """ '"'' .0:1111l i1•1I hy S<"\·c rul 
" ' 11J'k1•r'S (Gurlnt'I' 1111d lh•}· 19f1::?: llill1•l.r:u11 h , 
196:;: l,.n1i•rhu1•lu·1'. llJ6t) : f c rrf'r ,., u/ .• ltJ7:J: 
Ulo\I. , 197?) . bul lh••) u rr fr1 ·(111ent ottl) in lhe 
1ni1l11l1• pnrt uf 1he• &rrlion . llill1•l1ran1lt ( l !J65 • 
i n1firnlrd 1 he• prt•.!i1·nr 1· u( l'Sf*lltloJru.'<IÍtJ,f't' Ílltt 

PQN1r11icu . "hi1·h i~ u junior .. ~ nun)ll• of f'.<>r111/o .. 

hu8tigorin<1 1rilroxe11sis . 'l'hi:o ,i.IM.'f"Ít•,. \\ hit·l1 y¡a._~ n-01 
Ío1nul ),~ l.ult'rl1tu•h1..·r ( 1969) o r hy 11~. i.s proLabl~ 
''''')' ,.,raree fl1u• lu u11f$1\urablC' e nviro11111 .. 11ual r on
di1inn ... .. ·u1hrr111ur1•. lt} r orn·lutiou \\ith <:0111111,1, 

Ztuna~ a 111111 olli1·r ~,-.·lion~ \\'1• 1li-"l'o\·e r t•1J tlli' r1•ul 
1·::u1.l"r. \\hi1·l1 il4 1hu1 Ps~utloltu:ciiµerina upp•'U l')i luh·r 
iu thC" P) t't•111•1•• lha n in low lutilude~. untl hy lhul 
lin11• llu· 1 1:1 le64~n, i ron1111u•11t in 'f n•111p \\'iil.!l too shal·
fn\\' ío1• /1$eurlohnsti¡,:,i:riua 1.rUro.r1•11.'fÍ.'f 111 livl' in. :\f'-
1•ordi11,: 10 our JOllul) 1ltt• núddl1• 1•nt1 oí thc 
ti l rntul~ 111· 1:11111;1in,o 1h1• íollu\\· in~ tl?<~t.wi :uion oí 
pluuL.lit• ío ru111inif1•ra: \loro:orf'flu ttl¡.uri, ¡\lot·o· 
:01V>ll11 ¡:rtu• 1'fi.~. 111oro:o1'f' llt1 "'"''Jl.i110<lenlfJlu, Aturo 
: o t'f'Uu ''"'I""· llfl ro:.ut:e lto /ur 1•r1i. 1/oro:Ot'('//o 
Jiubbutinae. i\luricoElob;¡;rriiui 1•1111e/1~11si.v. 11uri
ropl u bi ~erirt" uqu i ' '" .~ 1° s. .\ I 11 rirug l of 1ÍJ(1 .,.;,,u an
¿:u l n.~u . lluricu~lobiJl1•1•;,111 ioldarlfH•t1$ÍS, S ubbnthio 
fin lfl)'i , S u/Jbutinu /J<lt<11to11it"u , S ubboti"o triang u
luris. /'lu 11oro111litf•s p/011}lnh1, 1-\ cori11i11u u·i/1·ox1•utJi•. 
1\r(lriniuo $lrubut:t!/la . 11·uri11iuu niti<ln un1I 
(; /o bn1101nu/iuu 01'(1/i.s. Thil'I ai;?11•111hl 11p• 1''011ltl 1•11r1"''" ª 
¡wnfl to lh•· (; , 11111r¡:i11udt!11t11ta Hiuzunt• of l lill1•
l1ro11uh ( l 965 ). tu th1• lll'l•t•r part oí (;, 1•1•lt1srornsis 
llíozo111• oí Holli ( 196(1 i n1ul Tou1uark¡11t• itntl l..utt•r· 
lnu•h,•r ( 19H5,. tu 1h1• 116 n Uiozon1• oí l{1•rf:,p.n•n un1l 
~lil l1•r cl 1JH8) unrl to tht• uppt•r 1•r11·1 o( lhr 1/111·0· 
:011ellt1 '""'1"" Uinz.nn•· uí <:111111110 and .\10111111 
( 1992 ) . .'lr \' (•f'th1•l1•• .... ií P.~1·1ulolu11ti~rri1u1 1oi lrox· 

t'llJÍ$ Í li ;1h,.••111 l 1t-.'UU~ oí th•• , •••ulo,:.) . 1hi.o1 i111t•r\ul 
ro11l1I t1l~o 1~ol'rc • .. rw1111I t o tlu· .iJ. etlp11ri llio1..r1llt' o f 
T 11t1111urkinc :uu:I Lul1' rl11u•lu·r ( 1985). lhe P6l1 1,. , 11~ 

of Urr¡.q:,r.•n anti ) ·lillt•r ( l ')88) nn•l 1'11• l'~r1ulo
lruslij.:1•ri1111 ic·i/('Q.TPnsis Bi111:011r nf Cuuu1l11 u1ul 
~loliJ1a ( l 1J•):.?). '1'111· 11lauk1i1• fur11111inifer:1 biuionu 
finn ní tht· 111\\·t•r nnfl up1:N·r pur-1,. uí lht• ~trutol )P•'
'' '1i1·h urc '•·ry 11t1or iu this k i1ul uí ruit·r·ofossil io. 
r:in IH· 1lt.•1l11t•1•d I•) t' orr1•l111iun "i'ith lh1• puru!ilralO• 
lYJH'. 

'f'lu· 1·ulc·urt•o U" nun1111fuN-iJ.. "·ere .-11111i1-il li\ 
\Vil•·o~un ( 1973) "·ho only n °1"t1ic,11i1:1•1I 1l1t• Jlartlto.-·. 
t1•rites eo11tnrtu,, und /Ji.(f'Ofl&lf'r híutulosus Riuzo1u·~ 
1l11·u11,:.h 1111· lh·rtl ion ~1rn111t~·p1·. f\u1H·ll~ 01n1I 

S1•huub ( 197 :\ . 19 7.:;) l'.t'l.:11.li,.111 ... I t11c corr1•h1lit111 
\<litl1 1111· lor~1·r Íoru111i11i í1•ra l>ioJ.onuti11111'i. aud bf 
rt•.,un1111i11J: lht• hn••' u1ul lhe lnp oí alu• ,.••t•tion 
1h1·y ul8o rrr n¡;11izt•1I t lu· /Jisroustel' t11u/1i rudin 
l1t:t u1ul tht> 1'r;/1r111•hiu1u~ u rt l1 ot>t )·lus (• ,\f11r-

1li IJ s I f' ri l ••" t r; IJl'Uf'.'ltiatu~ J H iozont'll rttpr •·t i \'1•1 )'. 
'l'hr diffrn·nt u"'"'''n1hla¡.:t"~ ullo"' 1·1-.·op1itiou uf tlu· 
;\ P •J (ronfirnu·cl 11~ rurn!lu1i1111 "ith tl1e pur11¡;;1rn
tul ) I"') , ~p 10. ~1• 11 u1ul fJO"'-"ilil) 1'\ I' 12 nf tht• 
\fnrtíni ( 197 1) Liozo1111 1io11 . In lht: 'l't·t·1n 1• St•r t ioo 
th1· intlt•\'. n. lotlOPtrSi..'f "' 1h1· ,-p 12 Hiort.Ulll' L~ uh
lkn t . hui d1i~ l1iozo111• c·oul1I IH:.' olso r ef·o¡;-n i?.t"fl h y 
lht• pr'"li4'11•'•' uf /J. kuf!¡wri nnd 7: ¡1ulc·lrcr. Ne\·t~r1ht•4 

11 ':..~.i< . '1) c·urrt•li11io11 \fith 1h1• pu ra,;i1rutot~11t· 1111· 
N I' 12 Riozu111• ÍJ!i \ c r}· {fll•'l"IÍ011ul1lr in thc uppvr 
1u1r1 oí 1lu· 'rr('lllfl ,.1•t·tí1111. 

'f'ht• 1l inuílaEt'Ua1t•,i. DI'•' 8C'Hrc0 1• arul \\111•1• @ludiNI 
h} <:111•11 ( 1973 • "h•• t•01tul11i-!'ht..J tlu·t•t• liio>'..unt-& 
(-\llc t :rlit•llu.. ,, yperuco11 tlt11. n ,., :e licllt1 ,,,,;,.,,,,,,,, 
an1i lf,•tu•lit1lli1 11ni,·nudt1lis) Íor llH· 111i1IJJ._.. p;:11·1 uf 
tlu· Tren1p i'>t••·I Í\111 . 

Tlu· o ... tractulo " 't'r'I' ~h.11li 1•1 I h> t :urlmnnt•I ( 1975) 
und Trunhur1•:111 ( 11) 75) and n •re•nll) 11)' Utt';. 
( l 'J8 7), 'l\,·u l1ioz.on"'.!! \\'t't'' ' t'J'Ó luhlishe d : F.1·l1iuor)·· 
tl1e rt•is istt/J,·•nuno llio1,on1• ( f'Atrl~ ll1•r1liu11) 1u1rt 
F.cltino'")'tlu•rt-is ttrt1¡;011éus;,1 Ui11zt.UH' ( ~1iddlt• u111 I 
l.uh· ller,lia n ). 1\1·r111•1lint to th•· 111•\'' tlala o í thi,. 
pu1u•r thr f:chi110C')'tlirrris /U>.(l l't'Ú;r Bio7.0 n1• i.-; .¡, .• 
fi1u··1I fur th1• 11p¡11•ru10!I parl u í 1lt1• 'J'r1•1np .s1•ctio11 
(lntM' \\it l1 tlu• íirst 111•r11rr111·t• OÍ 1hi.- ~p1•1 • i1•.fl,, lup 
"; 1h il" 11i,.appc3runr t•). ll o\\t'\ e r. J,..,.Ull"-'' 1h1• 
f.'rl1i1un_·y1/1e.1r r is u r1• r•11'' n t•ur tlu· 1lcfin1•d lhnilJO 
tl11.•$1• ho11111huit~ fu.U IO\\''·r in 1h1• '1'1·c1up 5''r lion. 

'ílu• cuulh~e·s 111·1· ~1.uut•tin1t:-~ uli1111tlunl nnd 1ln1n 

\\ 1·rt• puhli;;;h1·1l l1y f ),. lh·uzi ( 1CJú7 . 1 9 7 á) "hn c;n 11-

;;o l1l1•1•1'1I 1l1rir bios.tra littrnpl1) • rurrc lutin¡: th1•111 \1.'ilh 
1h1· t :ur••JH'Ull t-: lM·,•nr 11111Uu.i"un fauna,,... 

Thí' 111 11~ 1 11 • 111,,..1rJti :;.1·uphi1• 1•1•1•11nl oí tlu• 'l'rt•111p 
H"•·tiun is 1 • htt rnr11~riz.e1I liy u Io n;: 1'('\'t.~ rJ'.l"tl ¡1tll:trÍI) 
l.Ullt.' inh·rruplt'tl hy 011.-• uonn11I f"'rl111I (Pa...~0111 "' 
ul .. 1991 J. <.:on1pnri11g th ... oh1ain,·cl 111u¡;iu•lit• pnluril y 
wi1h tlu• palt:o1atolofrlt·ul tlula i1 i~ ,;11¡.;.cl'lh"tl that tl1t• 
lu1111ula ry hf'twt•1·11 ll1f' l/oro:o11r /I" '""!"" a 1ul lhr 
Pse1ulof1,,,,,;p1•ri11a u·i/ro.r1•n .•i~ Uiot.one~ (C:u 11111li1 
a nti llnlh111 . 1992). is lrn•1t lt"1I ti l r~1 1 ir;:rapl1i1•ully l1t-IO'\\' 
ní th1• 1101·111:11 1••·ri1,J. Thi~ h1111111l.-J') app roxinullt•I) 
•·ttlnc idcs with th1• 11111·,. bc t-..'1..'C'n lf. J'f•/11.sf'Of!ll.fÍS an1I 
ll . ,,,¡Jluri ( ller;;;.-1•11 111 ol .. 1985 ). l/. ct•/u:j~(l('n3i.'f 

n111I \/, sublK.1ti111u• 1./. (Cu\•1•1i1•r uru.I l'on1rrul. 
19Uó t. \P'J untl NP 10 t lJ ... r~1-en "' 11/ •• l 1J85). 
Pbn und l1úl1 ( Hcr~l"t"'n u1ul \1ille•r. 1 ~88) 111ul 1">6 
a rul ~ ( IU1n\'. 19 79 ). :\r1·or11i11;: lu 1hr r~f1•r1•ru• 1• 

.if'alf'!'1". 1111· J'ir"'I num1nl inl1·r\'ul u01•r th1• r111 •111iut11'tl 
J.OUfl t:lltl")' l'Ufrf'"JMJlld,e l0 lht• pulnril} c:lll'OIJ :l.S .2 , 
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'l'hus 1ho nvrn1ul pol:1ri1y intt•rval rou1ul in ..... llt·r
¡Jiun iilr11lul)'JH' could he the 24.2 . ~l'ht·n. thc IO"'e r 
and up1l~·r r••v1•r•11 t•1I inlt:r•val.s of 1hc 1'111•tío 11 urt> r~

s111·1·1i vt•I)' tlh· 24 .. 1 r nníl 1hc 24 r. 'l'lu· ftUIJÍlion of 
tht·s•• 11ul11 ri1i1·11 iu the tle rdian s tratot) fH• urr : <.:l1roo 
2 ·1 . 1 r is in th1• Lulc Ile rdian ruui 1h.- top uf llu· 
i\fi1·ldlt" llrn li;i;n . Cl1ro n 2 4 .2 is in thr !tti,14Hr Uer .. 
J jan and Ch run 24 r is in thc lo"·cr JJ&tr1 oí the 
~fiddlr IJ,.r 1ti1111 ~ud .Early fl1•r dian . 

T llE CAMl'O SE<..TION 
(PAllASTHATOTYPE) 

'l'ht" Cnr111u1 i;1•1•tion c r·o¡Js 0 111 nlon¡; lhl' E~era 
TÍ\'t•r u huul :! kru south o í tlu· \1Ílla1;1· of (;111111'0· 
The bo11o n1 of 1l1r ll1•nJian parílS-1rntoty1•1• ¡,. pt'r • 
fectly f'"<Jlu~t·J on Lhe north s it·le oí 1l1c n•ud 10 Ajnsa 
bcginníng ul 0 .34 km. whilc lht' l1icldlt• ll1·nliun uut
crup3 'oloci l oí lht• h a.mie l oí Na,•arri. 11nd 1hc l.a1e 
Tier,l ia n 11Ht) Le o ltsen ·od alon~ lhr rutnl Íro1n 

Can1¡t0 lo Cr uu11;. n1•ar llu· villag•: oí 1'1u rillo 111· l.i1•1u 1: 
(Sd11111h, 196(1, l9 i:I. 1981: K111wllo• nnol Sclouuh, 
1?7:1 . 1975). 

t fn•lrrlyi11g 1l1c fJttras trntnty (tc ur1~ 10·1lii111•11t.11 uf 
rn uriue fncit·s oí tl1r ~1i1l1lle ' l'ltu11ctinn '"i lh A/111•0/i1u1 
(Clourc1/1u·u/;,1u) µriu1aeva. Fo/1011•1/,, aluveusis, 
O¡wN'11li11n lieberl i. a nd oí 1hc Lált 1ºh nnf'tion witlt 
1l .. (C.) /erü. O¡>erculina azilettsi.t unJ A&1ilü10 
yi•ett11r (l-l uuin~,.r. l 960a: l·l otüng:t•r u1ul St'hauh 
in llu 11i 11,:er ti ni.. 1964 : Schuu!.. 1 !166, 1981 : 
Tamhun•uu und \ 'illa tte . 1974: Rolu:ulor e t al. . 
1990). T hcn• i~ n bricí no n-n1arinf• inl~rrnlntion 
thnt r u111aí11' 1·ha rophy1es. l..el'ol.Ct'll 1h1• l.ulc 
'l'hurh·tiun nnd lh•· firs t llerdian Sc41ir11c 11 l8. 

Ttu• fo~u1· l y llr1·1liuu (tllveolinn cut•11111ifi>ru1i.t. 1llvc· 
oli1111 f! lti(J.~oi1l11Us Ui1Y1,une.;) anti llu· 10"' ''1·1110~1 
A1idtUc--. l lt' rcliun (Alueoliiaá n101u.soult•fl .~i1 Hiot •J11c) is 
1·01nposcd o( 150 111 of lin1eston1·s 1ha1 in 1h1· up1n·r 
p a rl uhr runtc· wi1h n1urls . The N"Sl of lhr llrrdiall 
iA mnd1• 111 1 uf 111un- tJuw 550 m oí sihy 111arls Lhal 
-..·rrr in1rrpre1ed as a rqrt•ssi\·t:: sec¡ut•ucc: íro1n lo'olor r 
s_)o¡w. dt"JHJ~i~. ~Ul"l""-....JcJ by p rCMJeltu lo off~horr w iJ 
deh u·fronl 1)1"" &ctlin1cn1ation to tl1r- lop oí th1• llL"r· 
'liun (!\tuui 1•1 u l . . 1972) . Ov1·rlying 1h1• pro~r:u:la
linn u f &ílty 111url~ tu 1·oars.: sautl.s arr dc11~i1.~ " ·ill1 
nurnrn11li1id rich lnyc no 1hut charur l1•1·iz1• 1hc Jt{c;p

olinn ti/Jl'"'i"• f\'. ¡1l1u111/<1tu1Oiozon.:•s 111ul 1\ . 1lru'111,/
lii, 1V. ¡1ru(•/e1:i¡;t,,us Bio1..oni:,·s. ' rl1c li 1hus1rn1i¡;raphy 
oí thi,; ur•1•n hu~ l1ccn n:ccnlly r•'\'iiu•tl l1y S;unsó 
( 19 H8) und T°"'l'"'llu (1988). who ... 111bli•lwJ u 
fH1bdiviJ"ion UÍ lht• class.ic.al fnrmnlion,; pn:viou~ly 

.rttoptiu·rl in lftt• lui!"in. 

The l ru-g1~r íoron1i11ifrra wt:n: s tudicc.I by J lot1intt~r 
(1960a. 19i7). Sdumb (1966. l'ln , l?Hl}. Tum
harcnu u1ul \•'illn111• ( 1974.). n,~c: i•1t1ly. Sn1n P1 t1 ( •I ni. 
( 1990 ), ~1'0 ;1tpu·ll11 (! I a l. ( 1990 ). n1ul ltol.tultir í! t 

al .• ( 199 0) liu vt.' r t•1•0¡.t11izcd u.-. thc JH'1•vio11ii u111lion_1 
t.lu: .4.(C.) p ri111of•ro un1I A.(G.) levis BioJ.on~ 
(Th an1·1i:-.111). 1hr A. t•ucu1niformii :1ntl 11. 1•lli¡1suitlulü 
Biozun~ ( t-: nrl) ll1•rtli;1n). thf A. moussoulen.Jis nn1I 
1l . corl~:1riro Uiu7.onr• (~liddll' 11 .. n liun) urul tlu· A. 
oblonso and A . dt1i11~llii Biozont'.'ii. Cortt!pon1linf; 10 
nunuuulitida 1hey h 11:, ·r recogni.zed lhf" ;l,Jilin t1 
r•~ett(ll" Rioz11tH· ( 1.utr ·1·11anetiao). th(" ,,r_ ¡roosi. tls. 
pri$c11 nnd ,;\1. <•renensi..~ Rinzon•~ .. ( Eurly Ui:rtl_inn) . 
1h1· 1\1. rob11.11ifor111i-3 , 1\1

• exilis. ;\&. urr. "r••llf'll$;,, 
urul ... 1s . l1•y 1nnriei IJiozuut'~ (~·liJdl~ llerdiun) . thc /\l. 
plonultrtH.'f :11111 A~. ¡1huui UiozQnt•!' , n111I 1h1• J\1. 
1Jrnelu1•1•ip:atua nnd As. lnxi.'f¡u'ru lliuz.111H•11 . llo~·c,·cr. 
th<>y rln nol fi rHI Lhe nssociation 1hu1 1·hurJ11•1t·rizcs 
1hc- la h· ll1•nli1111 (A. 1rc ,npin<1. /\1. in1'-0lut11.11 urul 
1'1.1. adrú111('t1.&i1 IJiu.tonr.s). bt.'Cúuse lhi,. z.unr of Lht" 
section is \ é"") JltlUr in lar¡;e r íoran1ini(,•ru due 
proha hl) 10 thc p-eat deplh oí tht· 1 •:a lrorn~ in.11u11 1•u1 
ul tha1 n1onu•n1. ;.\11 :cprci~ J et erm.U1a ted hy lhr~•· 
authon§ :1n· indír nll"4 1 in figun• ~. 

1-\l thon;:h 1h1· ,o1111ull lu·ntl1i1· íorun1iniícrn in tlu· 
Cnn1po sttrt iu11 iutlir ntc n ~lighlly 1l1•1•p1•r pulrui·u· 
virunn1t 111 1111111 ni tlh· 'l're1np strutn1y1~·. 1h1• li111l1ynl 
biozu11u1iu11 o í U1·rsgrcn nnd "1ilJcr (1989) 1•u11 unl)' 
be use<l with r·u111ion . u.s tuo:-.1 of lhc dingno~t.h • ~f..14! • 

1•ie!t a~ nol prc;¡..-nt in llii."' i'4°1· tion. 'l'hrt'1' zonC't urr 
r ec<Jgni7.1·tl ~ hirh u.n· etruivaJe n1 t o hioY.on1•"' HIJI . 
BB2. ami 11113 (Orti& umJ McDou~all. 1 !1!11 ). T hr 
bourulari lwl'olo t"t'U l1iozonc BB l nntl fl H2 1H·r11r·~ in 
tlu: lo~ er pnrt oí thr Riguala ~l a rl .. . ~ht•rt' lhc 
P ul1•01·1·n1· "IH:'1' Í1•11 A1'ott1alinoide.i rubi¡;ii1nt.u.s 111•1• un! 

\\"Ílh th(' E o 1•i•1u· "l"'1·inu·n~ tr-.t.n:sitionnl h1•1wt•1•n ( ;, 
alfcni ( f-'1th•(U'1·nc) anti C. f...'fJr t1t•11it· 11$ ( Eu1•1•1H•). 
J>alcnc1n11• N111•1•i1•M prt•scnl lo\\·cr in 1111· lh '<'liun in 4 

1.:hul1· Ci/Jh·itloicles l1 ypho.lu1, Cibicitlt'.lf. ~,,,., .,,,¡,,11;, 
Spiro11f1or.tntt1tili11u tl1tuurtcana. anrl Tritn.xilinu i11· 
,/ent11tt1. S p\"'CiC8 f'huru1•11•ri;¡1ir u f 1h1• Earl)' Eoccne 
oc('urri nt:; hi~lu·r in 1he seetion iru·l111l1• '{;, rrilb 1u 
brerisf'irt1 , l..oxo1to1noicl('$ C1pplü1aP. Ur·VJ,.rinn 
ttbbr~uiut«. U. lxtlje•Í u1ul lla1u.1J1ct1io ¡Jrodurtn . 
BioUlnt> RR.1 i!> r .... ·ugniuJ by tbt" fi rst n1•JM'Hrant'.' ~ 
oí Cibicidoitle1 subspirntw in thr n1i1l1llr purt of abe 
latt"ral c•¡uí,uli•nt 111url1>1 oí Rodo Sand 'ilont• f'11 r nu1:
tion oí tlh· l:111Hpo ¡;¡,~ction. Althou~:h thitil l•iozoue 
was t·orn-ln1t·il "ilh plnnkti•~ íornntinií1•rul i o111• 1,.,, 
to 1•1 3 (01•rggrt•n und "°1i1Jer. l 9U!J ). ohlt•r or1•1.1r .. 
r1·ru·r~ or (:ibicit{o1'dl!s subspir11tus wl1il·h 1.1 r1• t'L' 

cordcd un•l1•r tlu· 11111111• (.'i/Ji1:ides for11u101u.t J111ggt• .i11 
the bast• oí tlH• l1iozone is eqt1i\•ul1•111 t o 1•lu11ktic 
fo ra n1inifrr11I ~.1111¡• 1>6 c (uppcnno. .. t pnrl), f(1•11Lhie 
(o ra1ui1úfera l'·Ontinuc lo up1.war hit:h'-"r in lhc: M"t'l ion 
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but ase~ cfiugnu.l'ltir 11¡nxir8 ltN::OIUC inCJ"COJiin5f)' rarr 
a.is water depth.s dttrf'ft."f'. 

The planktic íoraminifrra "-ere 1tudird hy llillr · 
braodl (1965) who n'<Ogniud 1h,...e "ºº"": 
Cloborotalia .,,bbo1iooe-mar¡;üwxlen1a1n (CJ. Clooo· 
rota.tia kn.siformis (Ji) un1I ClnlH1NJlolin Jurrn<no· 
.4w rinina nn¡.;ulost1 (1) and «"Etablilht•d thr 
correJation "ith 1he larger foruminiferul bioiooee. 
Recently the planktic: foraminiíc-ra huwr ulM> l~en 
sh1di<..t hi Molina ., al. (1989). Conudo • I ul. 
(1 989 ). aud Canudo (1991 : in prr<>). In thr Cu1111•• 
ecction tht> planktir ínrun1iniÍt!rn are ntorc tlivrr· 
s ified an11 frcquenl lhnn in th1• Trrn1p 11r 1•tion. 'l'hc 
firtt oppenrnnce of P1eutlolta1ti¡;erit1a hoi! IH·,·1• 
fou:nd in hígher horif.ons thun tho&e oí lliUebrandt 
(1965). In tl1e Uerdian of the C1unpn ~•·f•tion 1h"" 
foUowing biozon .. -5 ron IH· r .. •·o¡;niY.t•d : :~loro;ovello 
velascoensis. Aloro:ovelln #dgt1ri 11nrl Aloro;omtlla 
s11bbo1.inae o( Toumnrkine and luh·rbaf'h•Jr ( 1965 ) , 
P6a. P6h nnd I)(,c zoncs oí BPr¡;grf•n und l\1 Ul .. r 
(J 988) und 1l lon.•:01.v•ll11 '""¡u11 urul P11.-•utlo/uuri&erino 
u1ilco-xe11&i.s Biozones oí C11r11uln untl 1\1ulín11 ( 1992 ). 
Th1' plnnktic foran1inif1•ral r1·eor d con1inut•s in lhn 
higher h o ri7.0 n1J which r lí·urly lu· long 10 tlu• Yprt·11inn 
(Jl foro:t>r.•fllla t1rugo11ansia Uiozonc oí Curuulo uncl 
Molinit (1992) ~ ~toro:Q1J('l1tt /nr1uo1tu f<1r111<1!JO IJio· 
y,onc of i ounuu·kint: 111111 Lutea·bnch('r (19H5) 1tncl 
P7 Biozo1w oí ll1•rggr"n un•I Milla ( 1986 ). 

1~he c•nl1·1u"l'nu~ nun11ofo1u~il iói w1i 11• t htdicd by 
Wil1:oxon (1973) and Kapello• nnrl Sf'l 11111h (197f. ). 
T hey recog:ni7.t.'il 1h1· snrne bioY.ont·~ for lhc llc1·dlnn : 
Di-1coa&ter n1ul1irC1din1us. Alr-.rlllfl&ft•ri trs 1·01u ortu.1, 
Di.scou.strr bU1otlr>su.t und 'J'ribrachia1u1 or1ho11yl111 
(• A1u.r1l1u.sterite.s tribrachintu$). Rt••·•·ndy, tf11• col · 
f'tlr•~OU1' nunnoplanktou h o\'e becn rt•1011r1it'fl ~1o1inu 
et al .. 1989; Canudo et "'· 1989). In 1lw llcrdínn 
and )'presian inlc·rval lhe íollowing ?.oru~.ll of i\1ur'liní 
(197 1) hove lwm recognir.rd : NP 9 (11p1•cr part). 
NP 10. ' P 11. NI' 12 and NT' 13 . 

T he dinoílag .. Ua1u we rc ••11rlír1l by Curo ( 1973) 
who recogniud Lht- followin~ 1.1<-rdian-Yprt•sjun bio 
zoues: - 1ve1-:elielltr .. hyprrflr1111tho (up¡wr p:art). 
Wet-~liellCl urticultJtu. We1z.rlkllt1 unicouda/U :uul 
Wet_:-eliello coleothrypta (low .. r pa re). ll r diM:UA~ 

the s t:ratigr.aphic ,~alur oí lheff bio1onr.,. i1u1iruti n~ 
their rdarionship ""·ith tonouionJ haiif'd on 01.her 
¡;roup.ii uf ru.ierofossil.s rn-M"nt in 1ht· C1unpo &rt'"tion. 

1'hc o&lracoda -...·crr ... tudied hy Out·u.ur ( 19i2) 
"'ho e:c1ahli.!h~:I r.,r z.on1·s in tht' C.n1po &t"«'tion. 
th~ Ue.rdian being rompo$1'tl oí 7..0lh'to 2 lo 5 (lo"c r 
part). Thr n:visinn r.arri1•t1 out íor 1hi1 pn(H'"r olio» 
to rec~ni:J.e an1.l modify tht' sun1r bio~onution tl1at 
Carbonne.l (197 5) tlefUled íor thc Tr1•n1p .k'Clion. 
Perhnp?' owing to nn erolo,;icul conlrol ond/or to 

Lhr ch~_ntt oí ~an1pling~ the indcx specics Jc,·cl oí 
appcnrancr uf 1hr. ne~· E. p<>Jterior Bio"tone is fotmd 
in 2'lrs.1ig_ru.vl1)CUÜ) hig:ber levcl.s 1hnn in Tremp _sec. 

lion. Conlf.f'tl'lf"nlly. 1hr l1iozonal hounJary has bttn 
tlra"''n with an ohliqu,.. do1etl linc. 

The 1nagnrtos1r-utigrophy o( lhe Ueniian paras tra· 
lOl)l-M':' Í.!I 1narkcd. in thc lowrr parl. b~ a long: 
r._. ,·e~I roluri1y 1wrioJ thut co1uprises tbc u pper 
l'art oí 1hr Thant tiao limeElones and sand.stones. thr 

J-11t--eoli11a lim~lones und the Riguala mar ls. C-0m
parin1; lhc obla_incd palcon1olo¡;icol data with lhe 
rt•f1•rt•nN° ~·ult"S ~uggt!Sls lhal the lowcr part oí 1hc 
l!lr•·tiuu eurrespoods to Chron 25 . Th1· hc:1untla'! he
twr .. n 1h.. Tl1u11cúau ""·ith the llerdian Alveolin11 
lintcat ones is on unconfomtity rharart erizecl by tl1e. 
pre~nce oí a hardground foUowed b y fluvial 
dcpO! it-!. i hr uhu•nec oí the nor1nal ano1naly 250 
•·ould hr utlriLutcd t o thls gap. lo the hottnn1 oí 
lhe La Pohlt1 levcl u nnrn1ul pularity cJir-txtiou ""•ltlüu 
u prublc1natic zone hns been found. ;-\ lll1ough it i.'! 
re4•0111nh!nded that a l leas l 1hr•!C rd iuble direccions 
urc ulk!1I 111 onc 8Ítc to n1úkr surc o ( tht' polarity. 
1l1iJ1; nnr111ul 1lir•~1:tiu11 in<licutc& lhat part of thc 1.u 
l'ul1lu lc,•e.l couJd corr espond to Ch ron 24.2 . 1-\l.ovr. 
il thcré is 11 rc,•er~tl 1~riocl 1 l111l c;ontinues into the 
lo" 'er· purt of du: 1:nnrls eq,uh·ulents 10 thc Hocfa 
S urul1Uo11e. 'l'h" rnitllllo IJllrl oí 1'1csc n1urls corres · 
ponds to 11 nurrnul poluril)' 1.u 11f' (Chrun 24 .1) anti 
1111· upp·t·rn1u11l 1111n1ples s tudied show u rt~\' f~r:;··~, 1 
polarily 1.onc thut corrcsporu.ls to Ch ron 23 r. 

TllE 11.F:RDIAN AJ'iO Tl:IB 
PALEOCENEIEOCENE HO UNOARY 

Ac·rordin.i; lo t.he data sun1n1:arizt"tf in íie"Ure& J -4. 
Llir chronosl.ratigrnphic po~ition uf thc ll t!.rdi.an ru.n 
be pn"ciiwly 1lr.lrrrnint'tl. 1'1u~ .Jat.u obtained from it.s 
ric-'1 uU1·ropaJcon1ologir.al record havc bcen used 10 
1·~ t_nhHsh 1be 1-or-r~lation bel"\lio'C'l'n thr. biozonalion.s 
íor thja tUnc intc rval nn1l this Í.!C a good cxample oí 
intt-gn1tnl ltitblralig;ra¡Jhy. 

Thr c·hrono~tru.ti.gra1Jhiral fi.t.~;aJe.s more ÍrTquendy 
u~J (llergg.n-:u et al .• 1985: Cavclirr an1I Pon1erol ~ 
1986: Auhry rl al •• 1988) coruid•ttd the Ypr.-.ian 
au1 Lht slendord s lap- for tlw 1-:Urly Eor~""'· Accord
in' 10 bio~n raligraphical dala publisheJ about the 
Ypruian (Aubry. 1983 : Steurbaut. 1988) ÍI rom
pri~tl lhe c:alcattotu oannofossi_I ¡\rp 1 O ? . ~-p l 1 . 
Nt• 12 . NP 13 nrul NP 14 (lo"'·e:r 1•art) Bio'Zooes. 
urul 1he Cumian s tage coruple1ely overlaps "ith th•• 
' 'pn.•11iun. l~iu~ a juni(lr t'~·nonyn1. 
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In 1tM• l .a1 .. l 1aklfKT1"" lllt" 'lñ•rtf•lian ha.. .. 1.....-n 
thr tnurr írt•1pu·nll~ u~ ,.huuh1nl ,.tup- . \ 1•runli1t1t 
to f.urr' ( 11)81 > unJ llu1uihon n111I 1 l11jjat:r:a1l1•h 
(198:!) tht"" .. 1ru101,p._· be-Ion#!' lo \11 8 u1ul 11t .. La~ 
n( \I' 9. :'\f",,.rt lwk~. tl'H" 'tP 9 i1ulr\ (oml /};_, ... 

t"ooJ.IPr mul1irt1tliolrt$, "º" nut f111n1tl h) \ u ltr) 
( 19Hii ) "'ho l11·li1·' •'-"' 1h11 t 1'11• ,:rrnh•r l'urt l 1t• l1111~• 
tu I' U 11111 1 1111• uon .. fo..-silií1·r1111s '''<l 1°1•111t• ht1se 0111\ 
lo• ol1l1·r. 'l'lu• S1·lundian. "A·hi1•h i• unuth<·r ll:i l 1 •or1·n~· 
,.1a,:r. tu• .. IWf"n rt'Yisnl 11) f'•·rTh· ~i1·h••n untl l f• .. rn 
( l 1JH 1) "l1f1 1l1•h•ntÚn<"'I th.11 ib 1110.1• 111,1) rorn-.... 
JM•U1I 111 :IA111r Nf' ·I (11p11t·r pnrl ). "hirh i.!io nuu·lt 
ulilrr than thf" 'f banttlun. 1'h1• - t 1nfo, .. ilifero11111 
r.I•) "º. 111•1 ron,l ilUlt"'i t h<- t o1• of thr ~1.antfian. IJ~ 
rorn-l1uion l•.t•f"fl oo indi,......I ,.,¡,lf"nr .. roul1f rorr"t"•· 
JMIO.f fo '\ f' 'J ( fo'°'rr part), \ rt>ortlit1ft 10 Ca't•ltt-r 
111111 1•111111•rul { 1986 ) . th1• u11riln11ion oí 1hi.e htth·r 
ÍortHUIÍun {111•ul1u l1ly WU'.'Ol1Ít1rnu1l1lt•) to lh1• S .. Ja1ul· 
ion rt•1unin¡i1 tlrhnt~nhlt•, 

'f'l1r• llt•rtlintt '"' ' Ut!t'. in l('r ni. .. of r11l1• 1t~·ou-' n 1111· 
1111(0,.Jilil• 1•111'f'l'l'll•0Utl8 to \ f>IJ (upp•·r 1111r1 ). ¡\11' 10 
n11d ~ 1 1 l 1 IJl111111u•p¡ of \ l o11ini ( l IJi 1 ,, Th1• 1•\lrt•1ul' 
b•....- of 1h .. lk-rdian " ª' nuiinl~ du11 .. I a • lhf' llrr
ol1nn ru<-11miformü Uioznnr. "hirh ¡ .. "º" Mlrrrla.1,.,J 
in lh•· lo"•'r 1u1r1 nf tlu· pl11nl1ir for.un1niírn1 lloro 
:u1'f1 tlt1 """I"" Uioz.onr oí (:urnulo 111111 ~1 ulino 
( l 1J1J2 ). 111t• top ní 1h .. llt·rdli:1n "'"" 111uinl~· rt111r<tl 
11~ 1hr l/1 t•o/;no lnmp;nu Hioz.on.-, "t1it·h ~ "º"' 
ror'r 1•la11•tl "'ith lh•· planktic· fúro1niniírra \t.formo'fo• 
M.fomif11r111i• (I'<><) oí R.·.,.¡:ri·n "'"' \1 111,•r ( 1 ~Rll). 
C:1111 "4 1 •1¡ t 1t•ntl~'. t lu· ~:url~ ll1·nli1111 "" "" "' u ::;u1• 111·· 
l\\t•••n 1111• 'l'luuu·Lian a1•1 I tl1r Ypr.•liluu 1l1u1 j¡¡ nul 
rt•prr• .. utt .. t in un\ Etn·o1""•" marin1· r la"'irnl ''"'Jt:t' .. . 
Th1· S11un1ari1n .11utl thii" 1 .. 1r l...nn1l .. 11H1n. th:u ......... .. 
to 1•u\t•r 1h1• Ítllrnal. ª"'' lt11lh n111l1• 111• oí r ont i· 
n1•1ttul Í11ri1·• nn1I un· un .. uitnhl1• 111 lw· 1·on .. i1lrl"'1"4f 
ª" • tan1lnr1f .. ,"'~""· Thr \ l i1hllr arul l .atr llrnlian 
O\rt'loe11 ~ilh 1hr \ '¡,tt•i.an •• info,,. thr rafrarTOu~ nan~ 
no fu .... ¡1 .. ~r 1 O '! atul '\: Jl 1 1 IJU.:iont• .. hn .. IM"rn rtt· 

o¡.tni~··• I in IJulh l'lugr~ . ' l'l1io1 \\U.., 111 .. 11 t•1111l'hJtl1••I 11) 
IUµ-no t 11 011 i\l o11rk,·n~ ( 1•)75 ) ª"'' 11) t :11v1•1i1·r 111111 

Pn1111•rol ( l 9Hf1) wlto u1or.• 11n•ri,i1•l) i111ll1•at1•1I thut 
thr 11inoOa1t1•lluta \t'2 lli111..i;nt' "'"it• a.l~o f"l"C~ni71'tl 
in tl1r ~li•f,111• llt"rtli:.an nnil in thr l1a"'~ nf tl1r 'pn·· 
.. lnn. 

'l'h.. r•a1 ..... ·-.·11rl•~nr l1oun1lar) ¡ .. o 1.r·-.1hlr1u 
,.¡n.,... 1Jw,.... t• n1;1 ~....e • ;:rot'nl "P"""""~º' on i•~ 

l:Ml•lllon un tl1r P"olopr tirn.- J'<'alr .. In º"'''°' to P"'"' 
.-i .... I) plarf' 1hi .. IH1uuJarr. th•· lntrrnnuonul Sult
eon101i" .. ¡º11 on l'nh·u~1·ne S1r uti;truph) luu• 11rpanlz1·~I 
a \\urLiu~ C"'+111• lo es1uL1i .. 1t u Pa l1•1'W"t•nt•Jt :'""'-'º e 
Rnuntllill') ' tra lot) JM". ·r hr l'alt>U1"1"0.-l l-:i .. "t"n..- ltorn1n1l
ar> U•t~1 I hwllil) lu1.! difr,•n-nl 11lat•('m1•n1 ... tlf'pt•ntlin: 
Ull 1111• fl' pt·1·iuli1y ur lln: uut h11f'1"1. For ~l 11 111111ulntri:ol~ 
it 11111"1 111· lorull'il l1L'IWt•1•n 1111• 1•ori lil hnl'i ln 'f'huuctiuu 
:tnd ~JUU"fH11•iu11. fnr "1JH,.•iuli .. t to in lurg.t•r 
íoratninifrn at thl" h~ oí thr ll1··r1Ban 111111 íor 1h .. 
nu1jont~ of tf1I"' •lli'Ciali...-t.!'o in 111;.nktir Íorutninift"r a 
al 1h1• l'·o•1ulol1n#t;p.rriuu fir,.l np1M·i1r~11H,.. "'4h11uu1-·. 
"'hirh ¡, t .. •1i1•\1•1I tu CM"f'Ur HI tltr ltn'"4' oí th .. ' pn·· 

"""· 
To "'º'' '" -ílfHf' pn1l1kms P'fu:riat ( 19";:;) ioU~M!'ln.I 

1110\; n~ t l11• ln"1'r lintil oí lhr llr rtlirin 1fu"'n !O ª'"' 
111 i111•liulr thr t;/;;,,10/crolínfl /,.,,¡., zu1110, l'iO tltttt il 
"011111 r 111r1,•lutt~ "ith 1J11• 1111unrnuliu11 livurttlury. 
\ .. , f'rllo·l1• ... .i. it •~ 11111 cltar "tu·l l1rr 1hc- n111Jor l1n-ak 
in 11Hlln1nali1111 Íuuna.i- c•oinci1ft•1> \loith tht• 
·r1iu111•tlnn/S11or11111·h1n h111u11fur) nr wi 1li 1111· 
'fhu111•1lu11/lh.·nliu11 l loundar~'· ll)' thnt 111111· f '11111i•rol 
( 19 7 5) Jlf'l')"º.,...I tht' plaN'n•rnt uí lhf' l.,alroc•f'nrl•::O
ttnf' hotuuf• n at tlH" l.~ o( 1h .. 11..nli•n. \ r t"online 
lo t :a,•..fifor ;e;11f t•omttnl ( l 9R(t) lhf' Pll: lwtttodan 
ha .. 1•11 1111 11 n111j11r l1rrak in mHn11n111iun (Qunn_c 1N'f't1~ 
pr1u~t i4."4tll) at 1l1r hace or 11t •• \lnro:o1•p/f,, t rfu.R.-0~11-

,;1' 1,., .. ,. ' I~ ) u111f •I the pnint "hrn· \u,.unt1li1r:1 
anfl h1'°''" Ouet.t"Ul1nirrtl l/1.,.Q(;nn ª l'l""°'r• rorn·~ 
por111í11;c: '°'hh 11ll1t•r hio~lruti~rn11l1iral . n1ntit11•lu~lrati• 
¡:;ro11h1 .. ul 111111 11t•111·l11·n1i1·:1I l1r1•11kil, A1•1 · 11 1~1 l l 11~ tn 1l1í"' 
¡1rup111H1I llH· I>/"; l101u ulu r ) 1•1111111 1•orr1•1tpo1ul "'·ith 
lh'· TI1unr•liuu/l l<'r1liun l.Mtutular~ .. 

Thl" p,,.t11hHu1•t~frint1 -tl;uurn- hu' IH"irn UM-d 
I•) •01111• aulhon. tu drlinC' 1hr l"nl1•tM"t'nr/Eon-nr 
fHl Ulltlí1'1• "'hi1•h intfurnl r>fal.iat ( J l)tt J ) to prop°'~· 
thf' lf•"rrin;: oí th t• u11p1-r lintít oí thr lk-nh1n (t~ in~ 

to ••ll'.llpl "' ª""'' tht' llt>n.li1n to thr nan~,. o ( thr 
nhj1-.~tionnlil•· :-;parn~u··inn) lo 11laN' ÍI 1-...•t"'•.,..n tfu .. 
11. ,,,,,,,,'4 ,0H1(1•11,;~ 11 1111 1-t. rutbnrit•u Bit11,11111•t1. l lo~ · 

.~, .. r. l h l' /',.1•111hd11t1tigerinu ri1'.'4I up111·11r1111r1• 1_Ja1u1n 
pln111• 1lor ... rtul "•"''" ' 10 114• \ •"r~' j,u1•lirouou 111 untl 
tlo·n• IU"f' "<1n1r tu\unomir pro hl1•11t.. .. in 1Ji,.,.rii11inutiu;: 
h••l\lo1•1•11 P1rullnlttt,.lill'r;11<1 1fi(t'OXt't1 '4i.'4 111uf il~ 011-
,., .. ,.1ur t :luhtu1011u1U11u <Jruli,'4. Fur1lu•r11111r. '. il Í?l n11t 
t·lrar ~hrtlu•r 110· Ítrsl 8JIJW'1u·u111-c• oí l'scutlt.t· 
ltas1Yt.,,r1nu ruutf'tdt' "';1b 11t .. 1,.li,f> oí thr \ l'tt"'i•n: 

F11 .. l .... hllrllrllh'll ~ trit.li~jih) in ll\o' C•n111<1 ..-.'11110 llf.t•nll111t p•ni~1n1101, p .. J. 
,'it1•11tlJ1n111h.,_ "''""'"" de lo, ... "/"' 111• t.'11m¡10 ( l;111 11~lr11101;1•'' 111• l'Ut!ri/1,.1JJ , 
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oo lht" ("ontrnry. tJtis genus •~mili lo (i,.,., u111H·ar8 
in youn;;cr h ori7.on.s. 

Conscqurntly. tht• cliffl"rt-nt pmpn&af1 r•·g11rcling 
1111· vo.§il.ion oí thr l'alroc('n1•/E(u'f•11r houtulnry nn-d 
furt.h t r etucly . . Al 1his ,,,1ag ... \lot' propost t o 1lr finr u 
time inlt-n1al ('411Pd HPnl.-cM•rnr/ 1-;tH"•"rtc bountfflf')' 
Lime s-pan~. whic•h rowpri~ (ron1 th1• huM" o( ll1e 
llerdian 10 the hase of lhf" Ypn-,.ican . 

CONCLUSI ON 

The base of thr llf"rdinn i!i plur•·•I in th,. hu.&c· oí 
thc J-llueolina cucumiforn1i1 Oio7.onc. ín tlu· 1~11.i-r oí 
1\'un1nu1li1es fraasi lliozon•·· ín tht- hu~r oí ;l 11iU11a 
pri.scn Rinzoru·. in tht· upper pon of A11suloxovu-
linellu n1u1in1eltt/1i-An11n1nlh10;,if•1' rubi¡;ino.si• ( Ull 1 ) 
lliozone. Íll thr lowt•r part OÍ ¡.:c/1inoryth1trt•Í& ~'IU• 
be11fJna 8iozonc. in 1hn rnid11lt• purt oí .. rflet:()/iella '' 
lr y¡>eraca11tlta Uiozone. ín 1h1· 111í1l1ll1~ purl oí Oi11· 
t·o<ister nuJtir11d;o11i." (NI' 9) Hiozonc . in 1h1• low1•r 
pnrl oí /Uoro:ooo//11 aequ11 Riozon•· 1uul í11 ( :hl'uu 
24r. 

T IH! top of thf' ller,liun i11 plncccl in 1h1· Al 111'11linu 
treurpino Uiozonr. in 1h1• ,,,,,,,,,,.,,,¡;,,..,"' iuvolu1ua IJio .. 
7.onP. in Lln· 11$silina adn·,,,,,.,.$;.~ HinY,ont,. in 1h .. 
lnwr rn1os1 por1 of (:ihit·frloi1h'.• 11ub1pit'(JUI$ (llR:l ) 
Biozon1·. in thr lowcr pnrt or Erl1 i,,1u·y1lu•rris J>üSI· 
erior IJio7.otH', in the 11ppf"r purt of lV1t1:11lil!Jlo ,,,,;. 
r.n1ulu Us Uiot.1Hh). in th•· 11p1•··rn101t1I IHU'I of 
Di..scoa&t-er binndn.firt.~ (N P 11) Uiozone. in th(• uppt•r 
pan oí P&eudoli(Utigf'rin11 u;_;/1;0,Tt•nsU Uio~nc untl 
in Chrou 24, 1 r. 

CunM-quro:ntly. lhe llcrdinn ¡,_ ln1lny a \'('ry \'l'cll 
1ldi.ned Stagr. r1·pn·1101•n1rtl l1y 1hick nnd n.-lntivcly 
c-0ntinnu1i rnarin~ 1'.ffiin1entii. "'rrllt•ntly r~poM·tl aud 
\'rry rich in mic·rofossils. hciug now o nr o( 1lu· 1""'' 
kno"''ll Eur-011·•·an ita~~. Tht· i)t i1l1llt' un11 IAlr lle r· 
d.iao O\'C"rlnp wi1h thr Ypre¡;¡ian lHH the Eurl)"' l11•r 
.Jian spans a t:np l1it•1"'·"'n th1· 'J'hanetian a nd 
'\'pr~ian that is not repreK-ntNI in uny oí Lhe 
fo:uropean marine r lassi•·ol t!l lag4·s. 

\\ e thank Jtuli1h arul D. Crahnnl Jf"nkin» Íor ,...... 
,·ie"'-s of tlu· n1nnuscrip1 . Thi~ r .. M"un·h wu íundcfl 
by DCICYT Proj.,.-1 PB88-0389-C02·01 nrul 02. 
Thi.s i~ publication n111nhf•r 1 oí IGCI' Proj t."CI 308 
( í>nlrot•1•n1•lf.1M•rnr houudary C\'Cnls) nncl ICC P l>nJ
jt.--cl 286 (Early Pulrob~ru• U1•1athos). 
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