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The Upper Bajocian ammonite Strenoceras in Chile: 
first circum-Pacific record of the subfurcatum Zone

by G. E, C. Westermann and A. C. Riccardi* 

with I 1late and 1 figure

Abstract. The first Strenoceras [cf. latisulcatum (Qu.)] in the Americas and the entire circum ­
Pacific was found in the classical section of Caracoles in Antofagasta province, N. Chile. Its
stratigraphic position is the boundary of the Torcazas and Mina Chica Formations i.e. directly 
superjacient to the Stepanoceras lleds (with S. chilense etc.). Since Strenoceras has only been
known from the subfurcatum Zone, basal Upper Bajocian of Europe and N.W. Africa, this 
standard zone is now extended to the S.E. Pacific. The Associated Caomites aff. deslongchampsi
also indicates pot-Lower Bajocian age and Tethyan affinities.

ZuMRimenfatuas» <f 11 ,*í Muiidi'iMm (Qt^l Armiíkax un»i tk\ gcumccft
circxim Pazirk wurd: im kfaisbdKo l’roid von <larj.<ol*s. Anio:i^a«a Province, N. Chele. ge 
funden* Die itrati^rap^uiUii' Poiitiua ¡it ;in dur Gtinxi* drr TuiXRXas* und Mina Chic** Fui wat h>- 
itcn, J. h. dtrckc Uber den Ajep¿43i¿w.d<-Schkhicft' (unit & iAtfiñur etc.}, Da .ítre^oez/jf bÉtLing 
Hur vem der jA^/nTiwriKvt>Zone» ba*ikt Obr^Bajoeiutn* vort Europa und N urdiese* At rik a bek a ñor 
ist* wird diese Standard-Zone ruin /<j*n Stidwt-tadfik erwritrrt, Drr auv/iierte f.-ído^tí/*^ rtf

impri trc it juA ¿uf po&i'Unrei Bjjrciini mid Tethy» htti.

Introduction

li September reexamined the Middle Jurassic tcction nf i he dj&ti cal Cardóla,
outcrop» i i AnrofagatM pruvr k< (Jiik (Text-t ig 1) ¡Wtstb^a.xs & Rkxarlvi 1972 
79). We are indebted to G» (lirt>N<-1>.. Universidad del Norte in Antofagasta, íorfoghti* 
ol support

'Hie Cerro» de Caracoles have long been noted for their diver mines and the ammoni­
te» (<aravolcs «naifa). The mountains riling from the gendy doping desen to over 
V.CCm, arc formed by uplifted blocks of Upper I riaxtic: l wet Juristic voleinndafticx, 
overlain bv Middle-Upper JumssL marine sediment*, and injected by Crctaceom diori- 
'ix. incites and Cenozoic porphyrites,
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The rich Middle and Upper Jurxtdc (mainly Ca llovían) actimonife fauna became 
known J tom the draripiiotH by Steinmann Topographic and itrati graphic data
were hiking, however. The only undoubted Bajocun speckk in a matrix of M yellow or 
light btvwn ñlidíu'd CXxV\ W4K the -¿'repfkiwut rrjis vw?ripfcr.‘r>.\r;jpu“ or 
< rMMnpnkttciím Mohin-mA recently namcml £ dtaJeise Huloelamlil IJ977). The geo! 
ngy and jmmomte broMrjti^raphy was invcíngirrd by Hmuhngtw (I9bl\ but bi$ 
foiiilí were listed only and later m<wil) ton. One of os (WfisriftMtirt) re examined rhe 
Middle Jurassic outcrop» in 1'965« but was then unable to sample the cúmplete Bajuoan

r«xt"Pi*» J. Index IMP* lu W1H» H cif the Q ■ <h Ikuubrldiwi ;ti ike old Ciracolci mine, 
Antofagasta Pruvu^e, Chite.
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‘ejfior I hit concern* pautsukirly the boundary berwrrn rhe arenaceous Torcaza* Fur- 
nutwn with the superjacent a rgil tacci»o? Mina Chka Formation, i. c. the boundary be- 
■wren lower and Upper Bajorian. FUruinc.tox $ lirin^i nr. ¡graphic section together 
with chi T ,m-mo me ideo til KMtcniJ has been described m part JI or our intMiugfaph (We* 
S: F.RxjANh & Kiel am in 1979j<

Hn.t ebramu (1970, 197J» 1977) and Chong* D. (1977) have used the term 4»jwJr/#r-
I . h UH M ■-F i-tropMn n;n¿nJ w’.ri u i chroi ■ ■ ■,». -i r< _ i e. diriniu/oj c 

beyond the geographic range ut the typical t¿tinal atitemblage, They placed in, or date d 
with, thh zone thick bed-t in rhr central Domeyko Range, about 200km roudt ot Cara- 
coki beat trig an atKKkuion of Siephan<Krratinae surviving from the Lower Bajocian and 
the typical Upper Bajomn SpfroeetMfj (?) ;Vrgj>pAarroivr¡iít and the «new* genut Po 
mrycoccaw Hillebkanht . The latter has been found to be jynonyriww with Lupbtniff 
Imi ay from the Middle ’Uppr- Bjxxrun bou tufan hrcls of Oregon & Rk
CAttoi 1979). From dightly higher up. Hh.le.hranrxr reported Cademofri and l.tpi&- 
paites together with ,MegjspíweTocoí«'*í but without Stephanoevraihiact whid> lie 

fctitativcly plated in the uppermost ¿ubfaircatxm Zone or in the Zone» Io
thi- jh^-ncp, howttVÉFj OÍ the ParkinSOftHdam L c- StfOMtnBt Cnnffiv/itiff/buuld, Gxrmi- 
r«w4 and on which the fcurcipqm zonation of the Upper Bajoefan ii based
ui Sn xani J967 1971 . m tersen tinenta! corrd .it: on at iht- Konz icvel is difficult.

Stratigraphy

¡he Quebrada Descubridora-15 <x>niporitr section w in rhe low hilly terrain between this 
farge quebrada and :l:c lower part Ot the tributan Quebrada Tur¿a/¿K about I km 
dkovt the junction (Test-l ¡£. I). *1 hr ’um id.irs beds o( the Toi/O^aj And Mina Chica 
I nrni.it:or.* re Af follows.

lormatwo BtJ Ttiidcnetc

Mini Chica > i» Y mark w fh ciicaropiA HnicrriimK

J-I Lo'* cr 7 in with AftitriXeid * *.. Fxrj. C'Ji.tHisf tp
36 rti YetJu* and green jfiEtMOM and »iliy marl with chJkat*

c.k< uni. tiiitm- rd MXrtc Irtttscithr undetone.
H Jn upp;r 1 > >: Ve**. .*v/*/ij/rV» ip.t Pcriiphi net id ae. ?t« 

dwmlfS ip.
G At 1 h\ ft, -rtvni a.ire:

Eerier/>>♦*.*»?*■> sb 
.Yi-wc^b/fricj ip.

E, F

2 m

Ar £-10 m from bate: £?. ci, ¿oeftj. MacrticcpKdiridne 
indrt^bívabo uul Ix'ailnupmlt.
Silty iild bituiimii>!j- *?■ ,k- L- i; -ir. viur'-r with Ctiqvina 
bed.
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Fürmicivn Bed Thtdme»

D Seai (tsp: Poorly preserved, email ind oteen ‘rap-
UKAtcd ¿liivccr.il Ct Uíz/íÍWi i«m J-'Olr*..). M.UriHvpKi 
Hintae W Sph^eMtcriuiihe. Ptfophincndae. H\¡Ttcbj* 
"W ip. And bivalvri

C Nnr foipr-ernt of:
»-t t. , F. Aifjtnfir.iJj**cr fQi Cjdc'*ijrirf n. ip. B 

alf. síí-fJfiu^c^affí^w 'vXV»
I'-.tK.ir * ¡ 5 20 m ¡ilícita, ¿led sikrtonv ,ind ifoy fofo'. vetlvA miJ light 

lieo*htdi weathering, sonic calcareous uaiduone.

B 2 ii- lido* ¡opi S.wp^/i(x</.ís i - <í c^¿L
cur 1 úl U hK *,M*1. S. | S- ’j Alf ..............  iu:J AV.
Spjrrno lid.ii* iL b’l.

A
IC in top: 5. i S.y 5. fSrrUTK.jrtKrr^« ci

: Mcl i a> \

> JOt, C «Hl loir; T irítf tlluhlUJK.

Our earlier follc^ikrnt from rhe uppermost Tocaras Formation included SirpAafro- 
ttMx (hilen/r Híll, S. {Siernmatutcraij alfani (Warren)?. Tr/ocetjs cb ttidtmayi thacayt 
West, & Rice, ,in<l /jriocfr+ii cL aolichicum (ii’Oicn.)» indicating the S. dhrtfiw Subxonc 
of for Upper Standard Zonc(Wi.%Tf RMANN flt Rtc< a RUS 19/9;

‘ITtc 2 m interval C-D contain* fragmented specimen^ at least m pAit nt Upper Bajo- 
ct®i age. which appear lu bv reworked 'Tlii> horizon may therefore be ,+%Miidcnsed* 
i»idi;d jig (he ittbfur^antm Zone A< documented by the Ítrendcerjí. Jbc superjacent 26 ill 
interval F.-H belongs already in the higher Bathouian to bawl CaJfovim; while beds 
[ I with JJenjedbcM and furver^WJfej are clearly Lower OHovian. Mott <>f foe Upper 
Ba^KiAú Aad foe llarhonian arc therefore c foer much reduced in diúknc'-wr j1>m;:ii.

ThU confirms our earlier conclusion (WtsiKUMANN & Riccarim 1979) that for Atr- 
phitnuitriii beds" of Caracoles arc eiurnii.dly restricted to the h^rnfbwtimuu Zone. Trrc 
several, probably Upper H.ijnij.in anm>nirr vportlftl by HillEBkaNHT (1977, p. 37) 
from < -iraoole* mas1 W from the brd wifo ArrnoirTjs at the base of the Mina Chicd For*<
marión.

Palaeontology

CU« CEPHALOPODA Cuvier. 1978 
Order AMMONOIDÉA Agassiz, 1X47

Super irmly I'vi isphii i i.ivcar Si iinv <nv 1893 
Family Parkfotorvid.i.■ B ¡ sM4NN, H2C

Gtijns SiUTtiKer-ia Hyatt, 1900

Taxonomy. 1 be best known, and une rf the two oldest specter named it S. mbfuri'niftrn 
(Zietem 183C) (Schlothiim. MS name; ct Parsons 1975). The lectotype from Auer- 
bafo* Bavaria, was designated bv Ankrii ; l vS-i. pl. 35, hg Í»: after HfrstTx 1928, pl. 14. 
Kg, 1}, JÍ. ¿Roerme (Dim ami ;) of which foe holotype Kis recently ¿gain illustrated by

%25c2%25bfliivccr.il
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Afisni J957, p. L5CS; and which njudc. v mÍq^chíc (l/Orhic^ is^<_ ha been 
regarded as comperiéc with i by swine recent authors hut as a distinct,
sympatric spmei by otheri (cf Pavia 1971). While S, ¿jjacwur hxt must I y limpie ribs, 
biki . is prevalen in 5 ¿mm Tht$ ci^mctior,. hnwcwr, lppcuri spunom
fnm> the published illuitntions (op dtfc) and ¿pacific alignment certainly is nut punible 
fora whor fr.i_;n ¡-in whidi nay belong ti> the bod y dumber 197.V

Al ippurcfldy mull ipedei, distinct from the 5 ta^prrrdínm ^rujph > Á, jf/rMfJirrt 
Bih c m an J lb>21, pl 239 J Irons r ic ^A/rnrr.rnrm Zone of Fiigiand md ihr Venenan Xljn 
(Srvkam |971( pl. 13, tigs, 22-23), ir retemblé our specimen somewhat in the obsoles­
cence <d rhe MCphdafW and tn the prominent tubercles or spines: these. however arc much 
umr,- ta-.Jdy «paced and more roi nded, And :W primaries also btuut co obsolete.

Sirrnocrr^ijr is probably hot the lYiicrcKímJvdíiriürph to GisymtMiM Mascar whidi, in 
«míe iixvnE litmturr hat thus xrn ¡mJuded in Sírnjoceraí ¿C’¿ PaRwnx ¡975).

Vertical distribution. Hie vertical distribution of all previously known species oí 
StFcnocvW is probably rt unci cd co the European middle and upper lubfarcMum Stan* 
dacd 7 i r, e. :hf pojv^y^dj? and ¿ *< ^íG, h¡ Subzones, bol ’■.iiuwi frim the Basw 
Alpes (Pawia 1971, Sthrani 1971), The po/ygynrfij and bacttlatttm Subronet with Strtfoo* 
CCtító ex $»r, wfafurcAium have also been identified in England (Parsons 1976), while 
rhr Z i .¿i,- Sulnwiit the batt h nwh ah«mt in northwest Germany, with the probable 
excepuoti of the thick ihaly Wtinn near Bielefeld (Bekte 1925. 192St WéSTMlmaNN 1969), 
hi ||h R.«<ri Alpes, oniv S • vA/w*t uwrr ($ sir i ranges into the ^. rr?-yrdrn Subzonc* 
{Pavia 1971).

¡he schrotfdffi Subzone was introduced by Kumm (1952^ „Zonr der Ort&ogiwtrirtM 
rthwdcri") and based on the luecc^ion of the Biel Held day piw (Bentz> 1925, 1928, 
Arción, I93S, JL Xtri/ri, 9Sh, luppordK coiuaini:^ Slrrworcrj< ^pp„ 
(Orth<^r*titiw4< sppr, thi: 14 ktcaÁrto. car A’ ^¡d'intM and Spj’Ot-rji Recent 
work in rhe Baxter A-pcs (above) and ir. Swabia (Dtvrt Si HfCGER 1979), however, 
stmn^ly indicate that the soppKHed SubzonC do.', nor exist outside norrh
western Gemuny, and it cannot be verified even there anymore, Tin' supCfjatCflt Oiw* 
r^Ma Stihznnc of the Garaniijma Zone, also of Kumh (1952, «Zone drr FncM^o^rarttMiSil 
díí/jorowíj*; yielded ahunthnt G'. ipp. ihroughout a> well M rhe Hrir
supposed G. -G,) K-UJnfMWt whde die Hide* fowil ■■ i1 nevorJed or I, from in upper 
parr; SirtHtn mi? ,i.*joíj appears to he restrict cd TO rhe lower part. The 5f*efwwcmf
range /one lhcrcfore. < not known to OvetLip with the /’ zone which
defines the xur^ntMrta Zone, Furthermore, the early .& of Bintz is now
known to he misidenrihod w that G, ^ramiatta bcgiiK only well above ilw last occur 
rcneui \i<pn>rmu •• I hb ¡ I., pen com it i ■

Geographic distribution. I hr prcvmu-d> known d nrjh;iiiun i»f faitvroimi* tcachcv 
irocn the Tellian Atlas in Algeria (Arkei.i 1956, p, 278). over Portugal and Spain (c g. 
Faixot & Blanchet 1923* Mountinr cc aI, 1971 b). to France* England (MmnuLbE et 
aj, 1971 a. Parsons 1975, 1976). north and ivuih Germany, and rhe $wbt and Italian Alpi 
(Pavia 1971, Hp*m 1925t 1928, Stvrani 1971 > w the Cjucamu (ZATvoRvmxv, fide?
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I* avia 1971). Significantly, the genua went ro be missing in the coeval ¿kmvctrox fauna, 
from the probably wmewhac roiricred bodna of the North African margin, the 
Sahara Atlas oí Algeria and the Arabian Pcnimuk (Aakm t 1952 a* 1956, Imlay 1970}.

fírcnflcrrjí J. Ltfiwuhtuw (QviNSTZOtJ

Phre 1. Fig? t *, b

Material, Onr 1 iu íorl ragment * ílh rcionimt oí pTevioui whod; íhdl ind «epurion 
i preren*. obliterated by ¿I cificuion; trojii ‘nd C of Quebrada Descubridora sc*r nn 15 

(McM, J25OO)*

Description, X; t1 rtLvrutrijcted maximum dumet/t <> ;C i ■ he whorl ion 
is itrongly dcprcucd wbeUiptW (W 19 rom, H 12 mtn, intercostal mm»uremcn&). 
*ith the ulniuti vertical umbilical slope rounded into the narrow flank* which are 
continuous -an t ■ broadly curved venter, I ir nrn.wH consist* of moderately spaced, 
retirad! arc. :h« i and shai p pi ■ ;■ .r e* ending in large air: al no^cs v. about 3 '5 
height, and of prutninent vent no-lateral bullae, only one per primary. Lateral nodes 4 nd 
bullae are barely inter con timed by ohmlere woodarics. The mid-venter baa a faint de 
priióuíi on I: and complete intci tupi ion of the ornament

(. ompjrtHsn. Whk rhii v muktibredly a true Strenaccr^i, r.o other vpri'ji hithrnn 
dneribed apear* co have quite as broad a whorl section. The ben and olden species with 
relatively broad whorl scciioni without marked ventral gnx>Yv if £. l¿tÍKMÍ¿tMm (Qurs’ 
STldi 1866 37, pl. 70, fig. 2) irons the Zone of the Swabian Jura, while $.

BiNI'Z (192$, ph H, fifl. 91 and X ÍJhJorcfím H* xnv (1925, pl 4 h«>. 9 12) 
trom rhe fMb/wrr4i«rm Zone oí Bielefeld and Clodar in northwest (iermany, have a marked 
ventral groove. 5. fausruLtiNtn has recently b«tt reported from the bttiditNm Sub/.one 
of Swabia (Dim & Huccex. 1979) suggesting that our form belongs in the upper >mA- 
rw/cjfjoH Zone

Supcrfam^ S il PHANOCERATAC EAE NtvMAft, 1875 
FamilySTEPHAXXK’ERATIDAE Nwmayr, 1375 
Subfamily CADOMITINAE Wnmiuw. 1956 

Genus GiJtMmfo MiiNtrfeOt umis, t S92

Stratigraphic distribution. The C. iioiort$4,‘i'*re.Q group range* through .hr Upper 
Bajvcian into the Lower Bat innunb ihr C r¡v* £Grw I íCtim to appear a*
early but hat iw greatot abundance rn the Birhonian and survives uno the 1 owe* fallo* 
*1411,* u Mota ecu 'XV mKMAitS u jL 1973}.

Ihi rarlicM, quiínnivibic Ciu*o^fr> arc ph-uhu lurtfis apparently transitory to 
Step^nvurTaf s. rtr., t. e. C (?) b^mphrifñfo^ií and C. (?j Roche 4pp.. from
i he bí^^rii Sutaone', htfntpbriatanurrt Standard Zone, and anbfetreattim Standard Zone 
of I rancii (Pavia 1971 p 17 Jigs. I 4 6).
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Phu I
I p. 1 ... I lament oi iizmmru u. Ixd C o: Sccikid lx Que
beedi Descubridora
Pi®. 2 ftatff&U of Crfí/omíírj n. sp. B *ff- C- díí/owgokrnr^i (D*OjttH<fect) Í. time bed and 
’qCaUv .W fig I
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The first undoubted CadottMie* atine from the basal Upper Bapcian of Normandy, 
i. ft ptilacanthki (Wi xmuttx); the Mine gpetta uevurt more abundantly in the parkfa- 
j<wiJ Zone of the Alps {cf, WmiKMANN ¿C Riijcj.t 1975 j. A not hr r wly member of the 
group of Cx r/rj/owgt/uwipif is the rare C> fetádagriJ/tr Bk.kman (1925, pl. 543 a, fa) from 
the .Stepheocerifin. Í.cptwphiwtcí hemin* of Dorset* The whorls arv narrow it and 
thesecondaries finer pobsulcte) than in (J. ¿fri/cw£<ñ.impíí,

Al: UEWALlitd SpCCCi. C. 11. *p+ A iff, íÚ'ii'íJ^/obaW^ii, OJCUrt Itt iKt lilWtT Upper &VO 
aio of Arroyo Blanco in Mendoza province. (?) Chacay Mclcliue in Neuquen province 
(\\ tviiKMAhs M Rm skin 1979, p. 69: and of Sierra IXsmeykn p Anted ■. province 
(Hj im-AMii 1977, p J>i (We have reexamined the Quebrada del Profeta section and 
found till- ii/> specie* .k<ih it rd with l-ttphsti!/ .< ,m’.d S/urorer.u)

Geographic diilribution. Both, Í jcioimfrs gr 7e JojiiyA.;»;;'*? and f. gr. ¿tatfirTiyi 
OCCUr in northern Africa and Europe in triad vc ibundance; the *ccood. mostly younger 
group can he traced eastward all rhe way to Japan. the Moluccas and New Guinea; 
whik die former, curly group occurs disjunctively alto in the Molucca*. The evidence 
far Upper fttjocbfi in the Indo-West Pacific (Indo Mil ay) province, however, b meager 
mi :hat datribunnna. data have- m be - irh extreme caunon I be Andean recorc

i mu \’r’fkv? G N<<Kf i. ! atid Atuofuuasta provine^ i> die onh addhiozMÍom;
In North Africa. rhe record i$ from fttfttin Algeria (1 imi 197;), where C er' 

.?<-íN’ígci.i'i.jn1 <xcur% in thr,^j*/ííf* ; r : \ /yr.t/rif Subzonc of the tubjurcxtiwi 
7'v n J 'jIut in the Lower Ji:d Mídele Badmniati.

hi western Europe, Cudomittf b relatively abundant in the Mediterranean and Sub- 
m. ¿ni :t"in¿j-i province*. ■ j- Spun, I nnw, r-nnhi n hale ami Sei's ¿Wruir 
Sttt.sni í967, 19/b ?i. a 1971 . but rare m smith Ge rm any (lk i < cl al, 1966) and 
I Hgltod (BuckmAjm 1925)» The ages are men)y Upper Baiocian and (Lower) Bathonbti*

The occurrences to the mi of Poland (Kopfc 1974), L ft Hungary,. Rumania, Asia 
Minor, Georgia, Irin. and to (he <ouih, J, ft Madapascar, appear to hr entirely nt Baihn 
man age. dating permitting (cí, Amu 1956. Bremen 1966. Tseufth i !96S. CoufCKON 
J958) (> except for Kenya, cf. Wistkamamit 1975), In tltc Molucca. C. all.
occurs together with /.epto¿p¿nicfi'; ;p [ ^CaunKimsphiiKVCf" ] in the upper B,i,<xian 
and C <1 fhfh^vi in rhe bajjl C ¿lloví ar i\\ i.m lkw ixí< er al. ¡97H), The only Asian 
Lue Raj ocian record of Orf’owre/ is from Japan, where C. ex gr. d^u^nyi occurs in 
the h;i me outcrop with /,:'pío/póinctrf ¿and very que*tionahlc and /'jr.feó:
-Owj*; Rk d(*<in 1969} The recurd from Irian Java is dubious (Boehm 1913, pli, .k 
fig. I;.

Hie previous Andean record {HttlRMUKrir 1977, Wlviiawanx & Rh caiiim 1979) 
consists oí C. n <p* A ftfl C* is the tower Upper Ba^odan m Arroyo
Blanco in Mendow Province. Chacay Melchuc in Ncuqucu Province and the CordiIlera 
Domeyko in Amoiagasti Province, and of C. cf. cLxxbcnyi in the (?) Lower Bathonian of 
Chn<av Mdd uc
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Cjc/omJJi’i n. sp, ¡1 a tí. C\ /frr (cwAííjij^ -1 (’:>'(>nm<;x> 1 «
Plate LHr 2

Material, Ont 1ragment ot large shell with beginning os body chamber and part* oi 
2 previous a hurh, preserved right side and 'cittr only» lilidtjcd with shell ?); from Ikd 
C ci Quebrada I kscuhridora section ' A. (Me V J 2501).

Ikicriptioiv (he .ir<c xhdl hid a phragmocone diameter oí approximately 100mm 
,ir J i mul recoining ted size of at kart 160 mm. The utiui three whorls are rather evo­
ter and modcmtdy deprefeed iubcllipikal to trapezoidal in sect km (WH cs l.Jjt* The 
inner rounded dank readies the umbilical seam with modest inclinarían. Jte maxim uni 
whor width n well above mid tlank at about 3 5 whorl heigh: ..nd Eiarktd by a founded 
margin, at kast on (he body chamber; the venter is broadly rounded. The ornament 
comiste o: cATremrh drftsc and somewhat curved sharp primaries which md in small 
pointed tubercles on the lateral margin. On the timer whorl, the primarte become some­
what more widely spaced; they divide here inuttly in 3 uvondarte which cross the venter 
slighth convex; Whik\ Mip/rfit Litk ihr ribs rmuri quite sharp up to the end. they 
texxmir Siu tn nn the internal mould.

k-itrianti m k Lm stpiul Miturv :rid:sau tl .O i ba> a radial <idd r enve ope, with 
oji rarachoii

Companion, Our specimen fttembiei C- (WEfcMOTEK) (cf* WESTERMANN &
Kier : ; 1 *75 rather . mv; yb except for its dctivcr arid hunger pi noaiiesx The longer prima 
nr- rt-wmbk t ■’■ of t. . ..•>(*■ jet. Aitkit i 1)52 b, Textfigs. 21 c:. Stuxani
1967, pl 6. fig. I) The Chiten specimen differs in the larger size and denser primarte, 
the C. n. ip. A. afF. itefo'fgri.Mmfri hum Ncjqucn province (Wim?hmann & Ku < ham 
1979) and Stem Domeyko in Aiiiofagatu province (unpublished) differ alto in the 
<<w? primaries

Rebuilt

T.k pti.M'hu in :ioithetii Ch de id -..c the iukx fossil for rhe Zon?,
is the fir» cleat evidence far (1) the extension of that Euratricin Standard Zone into 
the Andean (sub ) province of the circum-Pacific area and (2) h also additional evidence 
for i direct manor connection during (he Bakxian. through the ^Central American" cor* 
■ ¡dor Sign ftenrly, this occurrence ix tirar the nori hem limit ol the we-1 known Upper 
Ba jucun outcrops id the Andes.

J'.jd i ,>nh ut‘ th - corrtdnr, the Lppc< Bajucjan of ^uthwest Mexico kis do*r< I uta 
riAn affinities than any other ennternporancous eastern Pacific antnwnitc fauna (WiaiEft’ 
maw. in press), h is of iiucresi that j rclauvc ot 5>triHXTrj/T i t /'jr^iirriioCi'Fai, iti 
abundant in Mexico and rant Med it errar, ran Ku rope, whdr SMndferrfs lias not yer been 
found Lti Mexico

The Andcati occurtxnci Lit C¿riv C a gnun .insing ar aiKiut the lower Upper
HaioJan boundary, and ¡tf probable absence in the Nordi American Corddkr.L adds W 
the Ter i van affinity o:' the .AnJrati fauna & Kir« Mt or 197Ú},
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