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A PRELIMINARY NOTE ON NEW OSTRACODERMS FROM

THE LOWER DEVONIAN (EMSIAN) OF CENTRAL POLAND

Abstract . - The Emsian sedi me n ts of the Holy Cro ss (S wi ety Krzyz) Mountains
in Centr-al P olan d include a n essen ti a lly ma r ine seque nce (Ly sogory facies) an d
a con tine n ta l placoderm ser ies (K ie lce facies). P lacoderm fa cies occu r w ithin the
mar ine sequence. A new r ichly fossilife rous dep osit from the con tinen ta l seq uence
ha s yielded a bundan t re mai ns of ac anthodian s, a r th rodires, the crosso pte ryg ian
Porolepis, and heterostracans in pa rticula r psam mo ste ids. Thes e Emsia n
psa rnmos te ids show sim ilar it ies to the Middle Devonian Baltic forms. They appear
more likely to be the fore ru nne rs of t he Middle Devon ia n Baltic fo r ms than do ss

th e Siegen ian a nd Ems ian Drepana spis wh ich is a m arine-la goona l type . '

INTRODUCTION

In th e summer of 1955 the au thor , as gues t of th e Paleontologic al
Institute of Warsaw Universi ty, coll ected a number of specimens of
ver tebra te -beari ng Emsian sands tone from a quarry north of Daleszyce,
near Kielce, in Central Poland (see fig . 1). The f auna was recognised by
Dr. E. 1. White of th e British Museum (Natural History) as including
acanthodians, arthrodires, the crossopterygian Porolepis Woodward, and
new heterostracans . The fauna is being investigated by Mr. J. Kulczyc ki
of the Institute of Paleozoology , Polish Academy of Sc iences, who h as
generously agreed to allow the au thor to describe the Agnatha. A further
collection was made in the summe r of 1956.

The fossils are preserved as natural moulds in a fine grained
sandstone. The grains are well rounded, but the interstices are filled
with secondary quartz in optical continuity with the original grains,
producing a typical quartzite. There is a high propor tion of zircon
present as well as some feldspar . As a result of subsequent silicification
the most delicate ornamentation of the fossil remains is perfectly
preserved. The plates, spin es, scales and oth er skeletal parts have
su ffe red little distortion and can best be examined from casts (for
methods of preparation see Rixon & Meade, 1956) . Occasionally, small
fragments of original bony material are preserved.
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Fig, !. - Sketch ma p of th e Holy Cros s Moun tains s howing th e Devo ni an se d iments (after Sam sonowi cz, 1952).
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GEOLOGY

Th e Ernsian se diments of th e Holy Cross (Swi ety Krzyz) Mountains
include an essen tially marine sequence - the Lysogory facies - and
a continental placoderm series - the Ki elce faci es . Placoderm-bearing
beds occur within the marine seq ue nce, but the correlation of the two
series is uncertain . Th e Lysogory faci es contain marine invertebrates
(Czarnocki, 1937) , wh ils t the placoderm series includes only vertebrate .
an d plant remains .

Th e success ion, according to Czarnock i (1937), in the L ysogory
region is :

Lower Eifeli an : Bukowa Cora Beds (cul tri jugatu s horizon)
Upper Emsian: Ma ssive join ted and Scolithus Sandston e
Middle Emsian : Spirijer Sandstone
Lower Emsian: Barcza Beds

Siegenian hiatus
Upper Gedinnian : Kl ono w Beds
Low er Gedinnian : Rzepin Beds or Mied ziana Cora Conglomerate.

The succession (Czarnocki , 1937) in the K iel ce region is:
Lower Eifeli an Dolomit es
Sh al es with Haliseri tes
Bieli ny Conglomerat es (mo lluscan fa una)
Placoderm Sandstone
Conglomer at e

Siegenian an d Gedinnian hi a tus.

Gu rich (1896) considered the Placoderm Sandstone to be equivalent
to the Spiri jer Sandstone i. e. Middle Emsian ; whilst Sobolev (1909)
beli eved it to be trans gressive an d probably in cluding par t of the Middle
Devonian as well as the upper part of the Lower Devonian. Later
Czarnocki (1937) sug geste d tha t the presence of Machaeracanthus
polonicus Gurich and Ct ena can thus sp. in both the Placod erm Sandstone
and the Barcza Beds , indica tes that th e former is, at least in part, of
Lower Emsian age. Furth ermore, as the faun a of th e Bieliny
Conglomera tes is si mila r to th at of th e Upper Emsian , the Placoderm

Sa nds tone probably represents the whole ,of the Emsian.

The ve r te brate fauna of the Placod erm Sandstone was described by
Gtirich (1896) as including the following ge ne ra : Psammosteus,
Cocco st eus, Heterostius, Bo thriolepis, Ctenacanthus and Machaera
canthus; no description of this faun a has s ince been made. Czarnocki
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(1937, p. 181) wrote th at "it is for the grea test par t poorly preserved
and has no stratigraphical or paleon tol ogic al value. It is rather r are an d
fragmen tary".

The presence of a vas t amo unt of we ll preserved vertebrate remains
at Dal eszyc e and al so at Debska Wola , 18 km south of Kielce (Czarnocki,
1937, p . 181) enab les a detailed st udy of the fauna of on e stra t igraphical
horizon to be undertaken . On th e basis of such a pal eontologic al study it
may be possib le in the future to es tablish a vertebrate succession in the
Kielce fac ies; an d, more important, to correla te th is with th e intercal a ted
pl acoderm beds in the Lysog6ry facies.

PALEONTOLOGY'

P r eviousl y th e only record of an ostracoderm from th e region was of
Psammosteus sp. (Gii r ich , 1896, p. 392) from the Placoderm Sa ndstone
at Nowa Huta, 12 km no rth-east of Dal eszyce. The r ecen t coll ections
have yielde d at leas t fo ur forms of psammosteid and two fragments of
a pteraspid. Altho ug h the latter is specifica lly in determi na te, it is of
interest being th e first record of a pteraspid fro m the Holy Cross
Mountains . Furthermore, with th e ex ception of th e Middle Dev on ian
forms f rom Spitsbergen (Dinel ey , 1955), it is the only record of
a p te raspi d associa te d with the la ter forms of psammosteid .

The s tra tigraphical pos ition occupied by th e Daleszyce psammosteid
fa una is give n on p. 229.

From th e previously supposed absence of freshwate r psammosteids
in the Emsian, it has been ass umed that the Middle Dev onian Baltic
fresh water forms must have been derived from th e marine-lagoonal
Drepanaspis. This conception was put forward by Obruchev (1944, 1947)
and was based primarily on a cons ideration of the b ranchial plates :
"Evo lution has taken place from Drepanaspi s throug h Psammolepi s to
Psammosteus by the gradual chang ing of th e b ranch ial pl ates so th at
they became shorter and wider. Togeth er wit h this the pos terior parts
of the branchials were re duced" (1947, p. 517, trans lated from th e
Russian) . The differences in branchial plates were cor re lated wi th the
ch ange from a marine-lagoonal to a fluviatile habit a t (1944, p. 145).

However, when th e branchials of other Middle Devonian psammosteid
ge nera are ex ami ned and addi tion al characters i. e. vent ral median
plates , are considered, it is eviden t tha t th ere is n o simple r el ationship
between Drepanaspi s, Psammolepis and Psam m osteus.

1 This note is concerned onl y wi th the Agnatha since the Gn a thostomata are to
be d escr ibed by J . Kulczyck i.
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The discovery of a varied psammosteid fauna at the end of Lower
Devonian times, living in a freshwater environment and showing
similar ities with th e later Middle Devonian forms, renders unlikely the
derivation of the Baltic psammosteids from the marine-lagoonal
Drepanaspis. It would rather indicate that the Daleszyce psammosteids

MAJOR PSAMMOSTEID FAUNAS

Stag es Continental facies Marine facies

BALTIC
-

UPPER Psammosteus Ag as si z

DEVONIAN Dyptychosteus Preobrajensky
Kar etosteus Obruchev
Aspidostells Obruchev

BALTIC

Psammosteus Agassiz

MIDDLE Psammolepis Agas siz

DEVONIAN pycnosteu s Preobraj ensky
Ganosteus Rohon
Schizosteus Obruch ev
Y ogHnia Obruchev

RHINELAND
EMSIAN DALESZYCE FA UNA Drepa naspis Schlu-

tel'

I
RHINELAND

LOWER SIEGENIAN
DEVONIAN Drepanaspis Schlu-

tel'

PODOLIA

WeigeUaspi s Brotzen

GEDINNIAN ANGLO-WALES

WeigeUaspi t: Brotzen

I
Tesseraspis Wills

were the probable forerunners of th e later Middle Devonian forms. Th e
ex istence of both fresh water and marine psammosteid faunas in Emsian
times means that a common ancestor must be sought earlier. The
psainmosteids in fact must have developed along two independent
lines - .a marine represented by Drepanaspis and a freshwater by the
Daleszyce and Baltic faunas - from at least pre-Siegenian times.
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Th e Daleszyce psammosteids sho w very distinct ive orn amenta t ion.
but there is also considerable variation sho wn in di fferen t parts ~ f the
ca r apace within individuals .

The mo st common psammost eid, typ e A , bears closel y pa cke d, large
rounded tubercles , each crenulated a t the base, those on the ridge scales
being more elong ate . A fr agment of a median plate (see pl. I, -fig . 1)
sho ws concentric grow th lines and short radial grooves on the ex te rn al
su rface probably representing sensory can als . Th e bran chial plates
appear to show so me simila ri ties to Pycnosteus. As no ve n t ra l med ian
plates have yet b een ide n tif ied, it has not been possibl e to assign th is
form to a gen us.

Typ e B is re presented b y a fr agmen t of a median plate (see pl . I ,
f ig . 2 for detail) which has tubercles si milar to those of typ e A. Th ey
are, howev er , se para te d from ea ch other by zones of minute tubercles,
similar in some respec ts to those occur r ing in Psammolepis undulata
Agassiz and in some specime ns of Pycnosteus tuberculat us (Rohon) .

Typ e C is a bran chial pl ate which has very la rge, low tube rcles well
separa ted from ea ch othe r as in Ganost eus stellatus Rohon. Howev er ,
in ou tline the pl ate approaches Psammolepi s ra the r than Gan osteus.

The las t psammos te id , type D, has an orname nt of closely packed ,
small tube rcles, but as only a few small f rag me nts have been collected .
no suggestion of possible affinities can be mad e .

It is hoped that further work on th e Dal eszyce ps ammosteids wi ll
rev eal some conne ction with the Middle Devonian ge ne ra, whilst
a fu r the r exa mi na tio n of the Gedinn ian ge nera T esseraspis and
W eigeltaspis may throw so me light on the earlie r history of the group.
At present it is possible to sta te that the cen tra l position of Drepanasp is
in this history is no longer as firm ly esta blis he d as it had appeare d .
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L . B EV ERLY TAR LO

WI AD OMOSCI WSTF;PNE 0 NOWYCH OSTRAKODERMACH Z DOLNEGO

DEWONU(EMS U) POLSKI SRODKOWEJ

Streszczenie

Autor rn ia l sposobnos c Iat em 1955 i 1956 r . wyeksploa towac wraz z m gr J . Ku l 

czycki m obf lte szcza tki r yb i os tra koderm6w z piaskowca dolno-dewonskiego

w Daleszyca ch , zac howane w post aci odcisk6w. Badanie rn ryb za jql sie J . Kulczyc

ki , a opracowanie ostrakoder rnow zostalo powi erzone autorowi .

Na ws te pie pod an a jes t k r 6tka cha rak te rys ty ka ztoza ora z stanu zachowan ia

skamien ia loscl. N astepnie przytoczono zasadnicze dan e dotyczace s tr a tygra fii d ol

ne go de won u G6r Sw ie tok rzysk ich , gl6wn ie n a p ods taw ie pracy J . Czarnocki ego

(1937). Rep r odukowana jest szki cowa mapka geo logiczn a G6r Swiet okrzysk ich

wedlug J . Samsonowicza (1952).

W wy niku nast epnych bad an zebranego materialu, autor umieszcza faun e

da leszyc ka , zgodnie z Czarnock im , w pietrze ems ki m . Cech a charak ter ys tyczna tej

fauny ostrakoderm6w jest domina cja w n iej psammost eid6w, k t6re tutaj zyly

w sro dow isk u slod kow odny m. Fakt ten jest 0 ty le cie kawy, ze dot ychczas przy

pus zcza n o (D. Obruczew, 1944 i 1947), ze s lod kowod ne srodkowo-d ewons kie psam

mosteidy wywodza sie z morsko-Iagunowych drepanaspid6w. Autor sklania si e ra

cze j k u ko ncepcji, ze psammos teidy repreze ntu ja Iin ie r ozwoj ow a nie za lez na od

linii drep anaspid6w , juz od ep oki p rzed zigenem. P ierwsza z ty ch ilini i byla sled

k owodna, a druga - morska.

P ewne u wagi poswiec one zostaly charakterystyczny m cec hom ornarnentacyj

nym plytek pancerza. N al ezy przypuszczac, ze szczeg olowe badan ia zebra nego ma-
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teria lu, bed ace W to ku, m oga rzuc ic no we swia tlo na s tos une k psammosteidow

da leszyck ich do r odzajow s r odkowo- de wo ns ki ch, Juz obecni e je dna k mo zna p o

wiedziec, ze p rzypuszczenie 0 cen tra lnej pozycji rodza ju Drep anasp i s w historii

tych bezszczek owcow zos taje zac hwiane.

O BJASNIENIA DO PLANSZY

F ig, 1. Fragm en t pl ytki medialnej typu A , z wi docz nq orria me n tacja, lin iami
przyros towymi or az kanalami czuci owy rni, X 2,

F ig. 2. Szczegcly ornamentacji ty pu B, X 10.
Oba ok azy zac howane w pos taci na tura lnych odcisk6w

n , 6 EBEPn H Tl\p n O

ITPEABAPl1TEJlbHbI E C B E )..!,El-f I I JI 0 H O B bIX O C T PAHO)..!,EP M A X

113 Hl1lliHErO )..!,EBOHA (SM CA) ~EI-ITPAJIbHOl'1 n O JIbWl I

P,~310:VIe

Jleroor 1965 H 1956 r. an rop ID le :I l; o :nlJm iio n 'h BBCTH oxonaoarruuno, H:VI~CT(:

c xrrp, 10. l{Y'Jl bqlJ1I\~I1:VI , oorarux OCT aT,KOB Ip 1>16 111 ocnpaxonepa IH3 'HIf".tIN :e-~eBoHCHo.C

JI(>O'HlIIIIEWa Il A aurOIlUI1I..\<lX, cOXip::JnmBmIL'I:<:, 1 B 'B11,!\c OT l1C' Ja111(OB. H 3 y ' I Cll lirl ,c.:vr p1>1 6 :1iI 

! IHJICJI 10. H~Jlb 'mI.tKH , IHOCJ1e~OBaIHlI e )l(C CCT'p a KO\i\Cp :V1 nopys euo aaropy.

130 BC'I'y;JIH re,1hlJloii 'QaC11H 'CT ::JT b H n plLBc.!\eH<l Hpa11lwH x.ipaarepacraxa 3a'Jleil\i' !

H COXljk1JHIIOC1'H ol-l:::lJ:VIeHeJIocre i i. IliP:1.Be,!\OiIbI 1'allWHC OCJ'lOiBilIhIC A;lJIliEbH~ 0 CTlp a1'Jm p <l(!JJ1i{

HHJHiIIO I'O ,!\cBolIa CBeHTOl(pmHo~HX rop, :'Jl<lIHHbDI 06p a30:VI na OOHOB::lJILH.1l lII.y6J~J1lIW.I..\Hfl

H. ~r<lpIIOI~KOJXJ c 1937 '1'. Boonpoaaaeneua cxecraraxcosa a l'CO : 101'114e01WtH rcapra C BOH

TOl( pmHO~Xx f o p H. Ca:VICOH0t31l4a, (1952).

13 'P C3 Y: l b Tfl TC IK<lJMoep aJI bil IOr O ,w I Y 4e 'HIlIH coo p ail DlIOI' O :VlaTClpU<I',TJ<l <lBTO'p noere ruaer

l!laY IIY U 3 ,L~aJIellJl1 I..\ , corcraono C ~lapIlQ.I..\.Im:VI, B 3:VICKO :VI npyce. Xapmcr cpxo il 4epT::J !i

OroH cPaly lllbl ocnpaeonepa JlB JIJle'I'CR ~POO6J1:1!Jln'!LIlC IB IlIc ii nC::JI:VI:ll0CTOli.!\, G>ompbl e

;I "HJIH 3 AeC:b IB .IJpeOIlOaO~IIOH opene. <Da HT '0 1'0 '1' iTI0 CTOJlblKY 1~IITCJpeceI I I , ' ITO AOOliX l10P

BCJlOCb 'PO~OC,10BIIy I0 ILpeOIiOBOI\'lIbL'{ openne -neeouoxnx IHC,1J:VI:lIOCH m p; OT : IaI'YiIDII O

:VIOl]JCHiIlX np onaaacrmn ()..!,. 0 6 P Y '10 B, 1944 If[ 1947). f\ BTOp c ictonaer ca OX011Hce ii, IKOH 

l ( elLl!I~H, '~P~III~:VI8JIOll\ C t'I :'JOO\JIIOI ~lfOII IIlYiO .: IHIUHIO l1ca:," :VIOCT€ IHA, IH C 3aBH<C.II:I~IO or JmDHIIIlI

Jl peIIaJH<llOH J1:J\ 'y;ilfe C Jl03Ilr enCEOI'() BpC:VWIUH. Ilepnaa .113 o'I1lI X I;ULHH ii 6bW::lJ npecno 

B~HOii: , APyrPH - M'OpOliOH.

H Cll(OT'0 P bIC 3ai.Vle'laH\l1lfl T!'JoORHII \ClIIbl X;),p,tKl'Cj)J lbI::V1 '1C]Jl<lM 0 p H<lJ:Vle, IlT'a l!l lll l1 lIliH'rHOB

fl<lJlII\bUp H. CJIeAyc T 1I0J1araTb, 'ITO ooJlc e l10~p0611IO e HCCIC:J10 IJ<lJIIIH C c06paJl-liHoro M a

rcp aa.ra, Hm;O;\Hll.\eIXJCH '8 .11:>Y 'Ie II HH aBT OjXl,:lIOlf(eT 'Ilp OJIH Tb H OBOC oceem e n ae Bel

npo6,1e My 011l10Wemm J\a n eUH:! lijKHX JIC::lJ:Vl:VIocrreI1A II{ ape~He~,,\CBOIlCKJ1i:VI IP OAaM. OAHiliKO

YJI(e censac ,:VIOIWlI O yT.BepiHI,!\<lrrb , 'ITO I1'PCIAlIO:H) )J\C.!-JlHe .0 I \CiII 'j1p a,:lbl uaii il103Ml~1111 .p o n a
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PL.

F ig.!. Fragment of psammost eid medi an plate. type. A , s howing orn a me nta tio n .
grow th lines a nd se ns ory canal s ; X 2.

Fi g. 2. Deta il of ornamentation of ty pe B ; X 10.

Both spec imens prese rv ed a s n a tura l moulds .

(Phot os W. Brack enbury)
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