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The systematic position and ontogeny of the 
Lower Cambrian trilobite species Ellipsocephalus 

sanctacrucensis (SaIllsonowicz, 1959) 

ABSTRACT: The systematic position of the most common ,trilobite species EZZipso
cephalus sanctacrucensis ;(Samsonowicz, ' 11959) in the Lowe:r Cambrian Protolenus 

Zone of the Hiotly Oross Mts is dIiroussed,and ~t.s OIIltogem.y is reoonstruded. 

INTRODUCTION 

Diverse trilobites, brachiopods and jellyfish were described from the 
Lower Cambrian ProtolenusZone of the Holy CToss Mts, Central Poland 
(OzarnJOCki 192'7; Swnsonowicz 1915!9, 19162; Bednarczyk 1970), but the most 
common fossil in this rone is the trilobite Ellipsocephalus sanctacrucensis 
(Samsonowkz, 19i59), a rich material of which has been cOllected over 
several decades from the sandy deposits 'exposed at ZamczySko Hill near 
the village Widelki, 25 km ESE of Kielce. 

The ooUection 'Ullder ·study 1Ill000tly includes cl"anidia, while libri
geirlae, pygidia and thoracic segments are 1'€SS f!1'equent; cOIIllpletely 
pl'eserved le~osk,eletons ar,e very :rare. The specimeIliS, on which the 
present paper 18 based CQlme mostly from the collections of Professor 
J. Samsonowicz, Dooent W. Bednarezyk, DT. M. Piwocki and the pT,esent 
writer. They a!1'€ mostly housed at the Institute of Geology of the Warsaw 
University. 

Acknowledgements. The writer is greatly oiJndebted to Docent W. Bednarczyk 
for malting the fossil col(leclion avaiilable and to W. R. Kowalski, M. Sc. for his 
assistance in technical W'OIt'k. 
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THE LITHOTOPE 

Few outcr.ops 'Of ifure- and 'lllediJan-grained standst<me, gIrey in colour; 
with int.eI'lC'alll'ti.,ons IOf hard, ;oompad, quaTtzitic sand stones are situated 
on the north slope (called LaJpi.grlOsz) of Zamczysko Hill at the village 
Widel'ki. The layers of sandsrone reach 15 cm in thickness. ~hey yield 
v'ery ,common Ellipsocephalus sanctacrucensis (Samsonowiez, 19159) bra
chiapods (cf. Pl. 4, Fig. 1) 'aJIld ddverse trace f'Ossils produoed by various 
worm-shaped ,burrowers. There also OCCUll' trilobite trackways, Cruziana 
sp., considerably large in Si~e (cf. Pl. 2, Fig. 11 and PI. 4, Fig. 2) but 
ll'suaUy badly preserved. The ~ecimens of Cruziana sp., attributable to 
this veryellipsocephalid species lWIeToe previously reported froOm this 
locality by Od<OlWlS1d, Radwanski ·& Roniewicz (1970, p. 346 and 354 
locahty caned as Widelik:d and thetrHobltes as Germaropyge). 

DESCRLPTION OF THE SPECIES 

Family Ellipsocephalidae Matthew, 1887 
Genus ELLIPSOCEPHALUS ZenkeT, 1833 

Tylpe ~: Trilobites hojji ScllMotheim, 18:13' 

The type species of the genus Ellipsocephalus is marked by glabella which 
is narrower :in the middle, ,by ;rounded Librigen.ae and twelve thoracic s'egments. 

The diagnoois 'Of the genus was established by Kiaer (1916), who pointed out 
its oonsiderable similal'ity lto the g'e!lliUS Strenuella. Species with genal. spine were 
included by KJOIbayashi (1935, v-ide Westeirgard 1950) in Ellipsocephalus. A new versioo 
O!f diagnosis wa's presented 'by La'ke {19410) who ,em,phasized the rounded librigenae 
asa diagnootiechal'acter. 

Since the species Ellipsooephalus germari is marked by librigenae having long 
and solid genal spines, -smaller ey'es and more divergent bran,ches of facial suture, 
Lake (1940) exdudes it from the genu-sIiJllipsocephalus. 

Wes'tergard (1950) m.a:intadns that moot :lieartur€lS whkh, aCClardilIlg to Lake 
(1940), exclude E. germarifrom ElUp8()Cephalus, maybe found in E. lejos.tracus, an 
unquesltionable Ellipsocephalus, ,with the genal .spine being an OIIlily dismct disSiimi
larity. The genal spine is not a generic criterion .of this genus, and the species 
E. germari should therefor'e be retaiJned in Ellipsocephalus. 

Snajdr (1007) separated the ;g'eiIlus Germaropyge and selected Ellipsocephalt£B 
germari as a type Slpemes. The diJa:gIIlJOBis olf ,this \!l!ew establi.shed 'genus (Snajck 1958) 

was based on six chamcters, the m<l6t important being: small eyes, librigenae with 
a genal SlPine, and different coursle of ilie facial suture. 

Ldbrigena'e with long rudimentary genal spiJnes or w.ithout are included by 
Henningsmoe:n (11900) din the dia~osis of the genus Ellipsocephalus. 

Samsonowicz (195&) includes the new created species Ellipsocephalus sancta
crucensis Samsonowicz in the genus Germaropyge but only on the basis oif its 
libIigenae having g'enal spiJres. 

In the present wrliter's op:iJn.Lon, the diagn'osis of Ellipsocephalus i.s more correct 
in Wes1:ergm-d'-s (1950) and Henningsmoen's (19519) interpretations. The features of 
the species E. sanctacrucensis match well to 'the dia'gnKlsis of the geIllUS Ellipso
cephalus. 



THE ISY.sTElMAT.LC ,FlOSITliON .AND 'ONTOGENY 

Ellipsocephalus sanctacrucensis (Samscm.owicz, 1959) 
(PI. 1, Figs 1-7; PI. 2, Figs 1-10; PI. 3, Figs 1-8) 

1927. EnipsocephaLus S-ta Cruzensis lIP. n.; '~lJ:InQc4!:d (nomen !Iludum), pp. 193--ilS4. 
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1959. Germa,ropygesancta-crucensis (,C;zaJrJliO'Ok!l); ~ !PP. 527. 529, :RI. n, FL~ 4-412. 
(non) 1972. Germaropyge aft. sancta-crucel'i6'M ISatlIlS!llIlOWiiJ; LendZlion., p. 131, Pt W, FIgs 1-2. 
19'13. Germaropyge d. sanctacruce1l8is 'SamsoIlJCJlW'icz; 'OrlOlW'!lkl, PP. 37O-ml, P;l. .1', Fdtg. 0. 

Lectoty;pe: - iDorsaIl eXOBkeleboln (speclmem No. '10), .presented tin PI. 1, F\tg. la, ,b. 

Material. - Two almoot completely preserved specimens, 'One cephaion, sixty
e<ranidia, several mOIre I()[" Less complete thor,aees and thoraeic lS,egments, lii'ocigenae 
and pygidia. 

Description. - Dorsal ,exoskeleton elongate. Cephal'On convex, slightly broader 
acmss palpebr,al Lobes than long, librigenae with genal spines. Glabella broad {tr.). 
paraHel-sjded, narrower in the middle, angulate enteriorly; a pair of shallow 
glabellar furrows is v:isdble in some specime!lls. Occipital lobe . rounded posteriorly; 
occipital furrow stradght, long (sag.), shallow. The length 'Of glabella equals about 
3/4 to 5/6 that 'Of cranidium. Eye middle-sized, sdtuated nearer the posterior margin 
furrow, eye ridge shO["t, faintly marked. Anterior branch of facial suture looger than 
posterior, both slightly ddJv.erge!llt. PreglabelLar field evenly arcuate atnd separated 
from glabella Md Bx,igena.e by a lJong (sag.) and shallow furrow. 

Li'brigenae· with genal spines, sharp, 100ger in young than adult irtdividual'l~ 
directed back-outwardly, reaching the third or second thoracic segment. An orna
mentation is Vlisible on some tlbdgenae,composed of small points cov;ering the 
eXJOS'keleton. 

Thorax with 13 segments in the meraspis sta'ge; holaspis stage with 14 thoracic 
segments. Axi'al part as broad ~tr.} as the pleural par.t. Pleurae flat with pleural 
fUrrows, outer part bent dOWl!1ward; terminal ends of y.oung individuals witth .spines~ . 
thooe of the adults triangular. 

'Pyg!idium small, triangular, with the mM."gin visihle in the lateral part. Axial 
part well marlred in the anterior part of lPygidium, triangular postterioriy and not 
reachiong the posterioor margin. Pleuraltparts !flat, smoo,th; a pleural furr,ow is vdsible
in fl'iOIlJt otf pleural'part of oorne specimens. 

The 'specdes is marked 'by a capability of e!llrollment (PI. 2, Figs 'l'a-d). Thoracic 
segmelllts en'roll under the oophalon., upliumq over a · relatively shoot dLsttance. 
Th'Orax gently arcuate, closely adhering, ~ther wjth terminal ends of pleurae, to
the margdn of 'cephalon. In th:is specimen, a few posterior thorad~ segments and 
pygidium' are lacking but the cast pf pygidium is visdble. Dorsal side 'Of pygidium 
contacting OIllly the cephalic dQlUbluIie. The bend 'Of pygidium towards thorax 
probably represent a hinge. 

AccoTding to Barrand's classifictatdon (Ull5l2i; accepted in Treatise on Inverte
brate Pale ontology, Part 0, Arthropoda 1, p. l!O2, 1959), this species belongs to
trilobites with a double enrollment" as in many other micropygouS Carobrian 
t:rilobdtes, e.'g. other species of Ithe genus Ellipsocephalus. However, dn relatiion t() 
a classical double enroUm.enttwo dif!ferences are observed in E. sanctacrucensis, 
that' is, only iPygidium :is enrolled uruier cephalon without the posterior thoraciC
segments and the bend of thorax is also. of the nature o.f hinge. Acoording to' 
BergstromG1973), this enr()lllment is o.f the spiral type. 

Remarks: . ..;..... Czarn.ocki (1927) mentioned a new species Ellipsocephalus sancta
crucensis from the Protolenus Zone o.f the Lower Cambrian frqm the Holy Cross Mts~ 
but he left this species witho.ut my description (nomen nudum). He only noted that 
the specimens were long, thorax ' had ' fourteen segm€ll1ts andlibrigenae bore genal 
spin€S as in E. germari. 
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:The species mentioned by Cza;mocki was first decribed by SamsOll1owicz 
(1959), who assigned it to the genus Germaropyge Snajdr. He did n<lt examine 
critically the features of this species in which the presence of genal spine was the 
most impo<rtaJllt feature. He noticed diofferences between this species and the gell!Otype 
of Germaropyge, i.e. the species germari and admitted the :posSltbiUty of an 
introducing of a new genus.-

The species Ellipsocephalus sanctacrucensis diUers from E. hoffi in 'a shorter 
glabella, longer I(sag.) aJlld posteriorly rounded occipital lobe, smaller eyes and the 
presence of genal 'spi.nJe. The S!im:ilanLty of thoraces and pygidia of the two species is 
remarkable «cf. Horny .. & BaSltl 1970). 

Chernys'heva (in: Korkutis 1971) dmcr~bed a new species, Germaropyge? 
mendosa partly by comparing it with the Samsonowkz's species. Dr. A. Korkutls, 
Geological Survey of Lithuanian SSR, was so kind as to send the writer a photograph 
of the hol'otYiPe; in the writer's opillli-on, the -aranidium belongs rather, to Strenuaeva 
or Strenuella. 

The specimens determined as Germaropyge aff. sancta-crucensis were 
described by Letn-dzioo {1972), from the L~ Cambrian of Eastem Poland, but her 
specimens should be excluded ftrom E. sanctacrucensis sdnce they -considerably dii::ffer 
in a much lOillgelr genal spiare, reachdng the seventh thoracic segment, different 
omamenta'tioon 00 the g.enal spine and less visdble Ifurl'ows -00 the 1lhornci-c segments. 

Horizon and locality. - The species Ellipsocephalus sanctacrucensis, very 
common in the Dower Cambrian Protolen.us Zone, seems to come to the lowermost 
Middie CambriaJll IQf the Holy Cross Mts ICcf. OdowS'ki 1964). 

ONTOGENY 

Complete specimens of trilobites are most sui'table for the onto
genetic discllssions, in ~ll'ticU'lar f'Or establishing the boundaries between 
protaspis, mera'spis and holaspis stag,es. In draWning the boUJIldary 
between the meraspis and holaspis stages, thorax is indispensable, since 
this 'boundarr-y is tracooOOtween individuals with an increasing, variable 
number of thoracic segmentbs (meraspis stage) and ,those dQsplaying a 
oansUan't number of such segments (hO~Ls stag,e). 

In the material under study, the species EHipsocephalus sancta
crucensis {Sa'lIlSlOnowicz, 1915!9) is represented by a single complete' indi
vidual and several spedmens with a variable number of thoracic segments, 
but Ithe number of segments is determined by the state of preservation of 
specimens aIIld not by their OiDltogenetic diev-elOlPment, the lar,gest group 
of fossUs being cranidia. For this Teason, the ontogenetic observations alIld 
the resulting oonclusions axe ibased on the studies of cranidia. 

Of interest is the lack 'of \SIPecimens typilcal of the protaspis ~ge. 
This was probably caused by the environmental oonditiOlIlScharacterized 
by a turbulent, shallow-water sedimentation. 

The smallest cranidia are about 5 mm long. Others, increasing up to 
45 mm in length may be observed in succesrsioo (PI. 2, Figs 1-4, PI. 3, 
Figs 1--8). The small-est specimen, preseIVed as a cranidium with nine 
thoracicsegmen:ts, is about 7 mm lro:n1g, hut the nurrihe,r of se:gmelI1ts is 
incomplete (Pl.1, Fig. 4). 
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EZZipsocephaZus sanctacrucensis (Sams-onow.icz, 1959) from Zamczysko 
1 Lectotype (Sjpecilmen Wiith 13 thoracic segments but Without llbrigenae): a gener'al view, 
b detailed view of the posterior pait of thorax and pygid-ium; 2-4 Partly preserved specimens 
(2 w:iJth 1:1, 3 Wlith 8, 4 juveru.le, wi,th 9 tholfacic segme~ts); 5-6 Pa;rts of thorax with 11 segm·ents; 

7 Ce'phalon 

All pho\iOS-X· 1.5; taken by B. Droz d, M. Sc. 

::" 



Ellipsocephalus sanctacrucensis (Samsonowicz, 1959) from 'Zamczy~ko 
1-4 Orandclla of successive "degrees" 1-4; 5 LLbrigena w ith genal spine : a general view, 
b detaHed (X 10) vlew of microornamentation; 6 Librigen'3; 7 EOrOlled spe.cimea!. (a lateral, 
b posterior, c top, d bottom V'iew); 8 Part of thorax of a juvenile specimen (a general view,. 
b .oblliq.ue Vliew to show pieura>l- spines); $-10 Pygi{)d.a ; 11 · Tlrnokw,ay, Cruziana sp. , 'attributable 

to the dLscussed trilobite species (nat. size) 

All photos X 1.5, except for Fig. Sb and 11; taken by B. Dr ozd, M. Sc. 
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ElZipsocephalus sanctacrucensis (SamsoU'owicz, H:J.59) from Zamczysko 
1 Lectotype (SjpeciJmen w.ith 13 thoracic segments but without llbrlgenae): a gener·al view, 
b detailed view of t he posterior pait of thorax .and pygldium; 2-4 Partly preserved specimens 
(2 wiJth 1l1, 3 W1ith 8, 4 juverriJe, wj,th 9 tholr,adc segme!lts); 5-6 Parts of thorax with 11 segments j 

7 Ce'phalon 

All .photo!rX· 1.5; taken by B . Drozd, M. Sc. 



EZlipsocephalus sanctacrucensis (Samsonowicz, 1959) from 'Zamczysko 
1-4 OranddLa of successive " de.grees" 1-4; 5 Li'brigena w ith genal spine ; a genet",al view, 
b detailed (X 10) v·iew of mkrOOTnamentation; 6 Librigena ; 7 Eilrolle<i specimeal (a lateral, 
b posterior, c top, d bottom V'iew) ; 8 Part of thorax of a juvenJ.le specimen (a general view,. 
b oblJique view to shOlW pleura[- spiJlles) ; -~-10 Pygidd.a; 11· 'l'Iraokway, Cruztana sp., 'aFttrib utable 

to t h e discussed trilobite species (na t. s ize) 

All photos X 1.5, except for Fig. 5b and 11; t·aken by B. Dr ozd, M. Se. 
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1 TYlpicaJ lithetope with Ettipsecephatus sanctacTucensts (ISamScmQWiCZ, 1959) fram. zamc.zyske: 
on the u·pper surface ef a salndstene 1ayer the lectotype, diveorse fragments of the exooKe
leJtons, -a.nd asseciated braclnOjpOds aTe ¥i&iIble. 

2 ToraClkway, CTuztana Sp., attributalble to. Ettipsecephatus sanctacTucensis (Samsonowlc.z, 1939), 
en the sale ef anether sandstone layer fJrom Zam·ezyske. 

Both photOs of naltural si-zej taken by B. Drozd, M. Se. 
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Craru.dia cif EHipsocephalus sanctacrucensis (Samsonowkz, 1959) from Zamczysko 
1-8 g,u~cessive "degrees" from 5 to 12 

ALl photos X 1.5; taken by B. Drozd, M. SC. 
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The ontogenetic changes in Ellipsocephalus sanctacrucensis .occur in 
the pa~ of dorsal exoSkeleton in the following !way. 

In young individuals (PI. 2, Fig. 8a, b), tp,ocax is maTkedby pleurae 
with short, sharppleUil"al spines directed posteriorly; plel,U"alspines are 
longer in pa;terior thoracic segments. The pleurae of older individuals 
(PI. 1, Figs la, 2-3, 5) are triangular and directed dOWDJWl8.rd.Transitional 
stages from pleurae with pleuml spines to thooe with triangular termmal 
parts are dbservoo. 

Pygid!ia, triangular iIIl young individuals, become brooder (tr.) in 
older ones. Axial part of pygidium, hrooder (tr.) in young individuals, is 
proportionally naTrower in older ones. Axial part nearly rel8.iC'hes the 
posterior IIlfl.rgin 'Of pygidium in younger and it is shorter (sag.) in older 
individuals. In bigger specimens anterior pleural fulTO'W1S are ' distinctly . 
visible, bUlt other fULNOlWs alI"e less so. 

Librigenae with gelIlal spines are more slender in young individuals 
(pI. 2, Fig. 6). In older iIIldlviduais, genal spine is shorter and more 
massive (PI. 1, Fig. 7 and PI. 2, Fig. 518.). 

Cranddia display slight 'changes in the length-width proportion and 
in the length aIldlWidth 'Of glabella, but it is difficult to estimate the 
regularity of these changes. Gla,bella 1'8 more !Convex and lbetter maril::cd 
·in young individuals, whUeoranidium and gla1bella aa.-e less COIIliV,ex in 
.older O!ll!es. . 

The largest changes oocur lin the sl7ie .of cranidia. An attempt was 
.undertaken by Shaw (19,56) ·to systematiz'e eranidia according to their size 
by measuring the length of cranidium, the width of cranidium (across 
palpebral l'Obes, across anterior cortrliers of facial siltwre, and along the 
posterior margin), as well as the length and width of glabella. 

The cralIlidia measured in such a way as reooinmended by Shaw 
(195.6) are gTO'Qped dn assemblag,eg of similar dim€lnsioIlhS. Presumably, 
these ass·emb}ages cor~espond to pail"lticula:r molts of the carapace of a 
trilobite. ParticuJiltr growth stages, which correspond to successive moUs, 
are regarded her~ as "degrees" of the meraspis and holaspis stages and 
numbered 1-4 {PI. 2, Figs 1-4) and 5-12 (PI. 3, Figs 1-8) respectively. 
The "degr·ee" 1 denotes only the smallest aran1dia in the collection under 
study. As follows from the alJ.:>ove considera:ti.ons, the species Ellipso
cephalussanctacrucensis passed thr.qugh lIlot less than tw·elve md1ts of the 
exook€lletOtn. 

A protaspis stage is unknawtn in EllipsocephaZus sanctacrucensis; the 
bounda!I'Y 'betw.een the meraspis alIld holalSpisstage Ternains an open 
question. Th'is boundary should be estaJblished between specimens with 
a varyilIlg amount of ~horad.c se!gmelIlts and those with a 'Constant amount 
(cf. Whittington 195'9). The oompletely preserved specimen !has thirteen 
tho["acic segments (PI. 1, Figs la, b) and is abOut 50 mm 'long, its oranidium 
belonging to "degree" 7. Very laI"gespecimens wilth fourteen thoracic 

s 
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segm,en:bs W'erementioned ' byCzarnOC!kli. (1927), unfortunately, they got 
lost. Lt seems that specimens 'W'.i.rth fourteen thoracic segments heiong to 
the holaspis stage" Wlhile those wtth a smaller number of such \Segments 
belong to the meraspis stage. The young specimen (PI. 1, Fig. 4) belongs 
to "degree" 20f the meraspis stage and has nine ,thoracic segments, Ibut 
the total number Of its segmem.ts isunGmown. 

Orawdia 6:f "degrees" 11 and 12 (PI. 3, Figs 7-8), le.g., the higgest 
ones and with an eV'enly convex cranidium and glahella seem to ibslong 
to the hoIaspiisstage. 

Institute of Geology ' 
• of the Warsaw University , . " 

.AZ. Zwirki i. Wigury 93, 02-Q89 Warsza1,Va, PoZand ' 
'Warsaw, February 1975 , ' 
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S.ORLOWSKI 

REWIZJA DOLNOKAMBRYJSKIEGO GATUNKU TRYLOBITOW 
ELLIPSOCEPHALUS SANCT ACRUCENSIS 

(SAMSONOWICZ, 1959) I UWAGI 0 JEGO ROZWOJU ONTOGENETYCZNYM 

(StreSzczenie) 

iBrzedmiotem pracy jest krytyczna analiza dolnokamibryjskiego gatunku try
lobit6w Ellipsocephalus sanc.tacruce1l8is (SamsOlIlowicz, 1009) z-e stanowi·ska ·Zam
czysko kolo Wddel·ek w G6ra,ch Swi~toik:rzys'lcich. W ·bogatej ~olekcji s·zczlltk6w 001e
ZIlCych do tego ·gatunku :(!Pl. 11-4) wyr6Ziniono -szereg kranidi6w odpowialdajllcych 
poszczeg6lnym wyldnooom panC'el"za. Na tej podstawie :piI.'ze.sledZ'Oll'liO zmianyw budo
wie pancerza w stadi'ach meraspis i -holaspds, oraz rozpa!trwnl() cal06c zagadniefl 
dotyczllcych rozwoju onQenetyc2J!lJego badane.go ga<tun!ku. 
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