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Brachiopod SpIneS as microfossils 

ABSTRACT: In microfossilassemblages found in Late Palaeo:wic formations of 
Polaind there 'dac'Ur abunda.n!t .calcareous tUbeS WIhiic:h have been idEmltified as s;pine;I 
. CIf . brachiJopodS,. They sho.wa dveil'siJtiY of shape and ~ whicll may reflect thedlr 
var.iJOus aidaptative flJ!DlC'tilQlIl5~ These spiJnes belong to bra~ 0If the super­
families Rroductm:ea of Stroph.al~ AblllIldaot accumulatiorl5 of brachliopod 
SiPilnes QaI[} be used as cor.rela!tian beds .au:l(d ;iinJdicat<Xll! of the sediJmenltary c<mid:illi()([)J3. 

INTRiODUCTION 

Abundant calcareoUs tubes have been found in limestones, mads and 
shales making up Late Palaeozoic formations of Poland. They are usually 
up to a few millimetres !in length (sporadically mbre than 1 cm) and 
from 0,1 to 0.5 mm in thiokness. They accompany other microfossils, such 
as foraminifera, ostracodes, conodoniB, skeletal elements of eclrinoderms 
(e.g. holothurian sclerites), sponge spicules, etc. The tubes can he isolated 
:[mm the rock 'by breaking and washing the samples (marls and shales), 
or by dissolution in acetic acid (llinestones). 

The calcareou'S tubes in question have !been identified as spines of 
brachiopods. This is apparent from their close similarity to the spines 
~CU!l'l'd.ng as outgTowths ifrom the wehl-presewed shelis of ibrachtiopods, 
for example, in the Lower Carboniferous limestones at Czatkowice near 
K.rneszowice {Cracow Upland, Southern Poland), or in the Middle Devo­
nian mads at Grzego;rzewioe newr Nowa Slupia (Holy Cross Mts, ' Central 
Poland).Oharacteristic in 'the micropalaeontological materials is also the 
presence of ':fragments of spines attached to fragments of Ibraohiopod 
shells. 

The quantitative content of SI>,ines in micmfoSsil assemblages is 
variabLe. They are commonly an accessory constituent, ,but .sometimes 
they are very abundant, forming even mam accumulations, 01" are the 
principal C'l>mponeDlt od: an assem1)lag:e. 
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Calcaroous tubes similar to those discussed were initially defined by 
Neumann, Pozaryska & Vachard (1975) as an incertae sedis genus 
Magnella, and given the specific name of Magnella reitlingerae Neumann 
& al. Later they were recognized as braC'hiapod spines but cited generic 
name was retained (iVachard & Tellez-Giron 1978). Such 'tutbes may be 
very abundant, being one of the principal constituents of a microfacies, 
Or occur sp,oradically as single specimens. They were reported from the 
Lo!wer Devonian limestones of southern France, the Middle and. Upper 
Devonian limestones of n()lI'thern France arid· Poland, the Lower Carho­
niferous limestones of Belgium and Mexioo, fram the Upper Carbonife­
rous of Spain, and from the :UOwer and. Upper Permian sed:iments of Iran 
and Afghanistan (Neumann, Pozaryska & Vachard 1975; Vachard & 
Tellez-Giron 1978). 

Tubulii[' brachiopoid ~ines are oommonly found among microfossils 
isolated from rook samples by washing and'di&90lution. They have not 
however been described in textbooks on micropalaeontology giving, for 
example, descriptions of various fragments of macrofOlSSils (e.g. echino­
derms). 

'.DHE INVElSoTIGATED MATERIAL 

The brachiopod spines were found. in the Devonian, Carboniferous 
and Permian limestones and mads in various regions of Poland, e.g. in 
the foHowing locail.ities (PI. 1, F~ 1--36): 

Middle Devonian. (Givetian,) roarls and limestones in the Grzegonowice-Skal,yj 
pl"dfdile, Ho).y Qroas. MltISr ,@?Il. 1, FUgs 3-15); 

Upper Givetian limestones and marly limest,OI!l,eS at Ch~", Holy Crtoss Mts 
(PI. 1, Figs 6-a); 

Giive!tialn ~ a/t SiEllWierZ, Uwe:r SiIle;1a (PI. 1;, FdJg5Il-2); 
Upper De.VIOOlIiJa:n ,(FralSIIlIiaInJ) IIIlM'lS at D~ neaIr I~ !(iPl 1"Ifig. 10); 
Upper ~ (FaJmellIIlliaJn) mwr'lB adl Kad7j,ellJniia IIl,(!Iaa" K1eke rtpL I, F'igs' 11'-1'2); 
Lower Cairlbonifer;ous maJI1ls aJIJJd ~on.es in W8SItem PIoImJeranJia:~. I, FigS 

13-14); 
Lower Carboniferous (Tournaisian) limestones in the Radawka valley near Krze­

szowilce (Pl. 1. F:ijgs 16-118); 
. Lawer Canba!lilferous. (I.,mwT ~) li~ at Cm/tiktoIwtirce DjE!GT Krzeszowiioe 

(PI. 1, ~ 19-.20); 
IDwer Carl><mi!fe:I'D'\$ (Mi;ddle Vilserun) ma!l"lsr :In Ibhe Czemka valley neaJl" Krzeszo... 

rwice i(''Czer\vl.nona SIc:iank.a" .Q.utrorp) '(/Pl • .1:, F.igg 2l1'~; 
Lower C8.!I'Iboolili'erous (V:iJseaJIl) srhaIles at FtasZlkIOWlai GOra :nJea'l' rWaJJbirzY'ch (PI. 1, 

FIig. 29); 
Lower Car:boIniife.rou ~r V~ I3IhaB.u! at Booleslaw !Dear Olkulsz (PI. 1, 

Fi~ 30---31); 
lJo'Wer NamuI'!ian sha!les a!t Ja'W'Q['mJO" UlPper Si.1.€\S[a; 1(Ptl. 1" F1iIg. 15); 
Lower: WesltrphalJliian sha[es, aft L!ic2lIlia neall" IJuibrlinJ ~Pll. 1, Fig. 34); 
Lower Zelc!hstein liilmlistanes at Gal~7lOOe near Ch£:Oilny (Pi 1, :F1ig. 32); 
Lower Zechsteiln ~. at KajetraOOw II1ear Ki001ce (Pt I, F\iig. 36); 
Li>wer Zechsltein l:iJmIe5Itxmes at Luliiln, Lower Silesia (Pl. 1, Fd!gis 33, 35). 
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1-36 - Brachiopod spines from various Palaeozoic fonnations of Poland; explana­
tion in text 
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sporadically t~ey also ,ndt€d in the Mesozoic Spiriferida (Coven & 
Rudwicik 1970) and Rhyn:chonelliaa (Rudwick 1965, 1970). 

Tubular spines grew in various positions from the shell and per.for­
med a variety of functions. In thls respect, ~en types of spines can be 
distinguished (Text-fi'g. 1). 

:.: ~ ' . I • • • •• • : _ :.: •• 

Fig. 1. Adaptative functions of brachiopod spines and their position on shells: 
Is - clasping spines, as - anchoring spines, ps - camouflage spines, cs - atta­

ching spines, gs - gmlle spines, ss - sensory spines, ts - steering spines 

(1) Spines a.dIa(pIteid to attach the juvenlle dindividura1sto ~ or projecting 
fragments of skeletons and shells of other animals (clasping spines). They are small, 
shOirt aiIld 'SJeruier:, ' arcuate or ~ growing;from the ventral valve at the 
posterior edge Illeair ,the apex (ls :iJn. Texlt-:fiig,. 1). They were IliOJtefd, for example, hO. 
the genera Plicatifera '(see Bru:nton. 1966) and Waagenoconcha' (see Grant 1966). 

(2) Spines aldBpted Ij;.o staJbillse the shells of adu1t (aDS'o juvenliJle) dlldtvidulW §In 

a lliOft SIe<limenJt '(oatt1Chorialg spines). They vary iJn size, soll'rlet:imes aJttaiInJiJng a length 
o.f a few ce.n)t.i;metn$, i. e. a lengtth geatertbarJI thalt 0If Whole s'heL1, ~md have 
a thickness of more than 1 mm. These spines can be straight or arcuate, sometimes 
irregullia'l'ly c'Ul'IVed or !bent at an olbtus,e or 'even ri:ght a~e (ClIS in Text4iJg. 1). 
They are attached to the shelJl with the proxiJma!l €Jtl:d ain.d when bil'oOlre:n off, them­
base can be observed. As they, grow, they taper gradually and occasionally show the 
priE!Sence at weIll- or potOIr11y-marked ~. The number of ~ vaxies over 
a wide X'.aIIl!ge, frOllIl several doozen tflo several hundred', from one genn.is OIl" species to 
alnother.Sptines olf tms' tyPle aoc'e ~hal'acleT.iJs1biic "OIf bradh!iO!Po~ rwtiIth C'OIlC~WOC'OIIl;Yex 

shells, whlch have deve'lOiped if3:re iIIl!fa'llIlal. mode of liife (qilll& d.nlfaUlIlla). They ajppea!l" 
in many Late Pa[<aeo7lOic genera, 'e. g. Waa.genoconcha, Marginifera, Prop:lJ,cteUa, 
A'Vo,nia, CancrineUa, Antiquatonia (B!ee Ucharev 1960; MuiJr-Wood & Cooper 1960; 
Grant 1966, 1968; Rud!wftck: 1970). It is the ~ tytpe of spineS oocurnilIlgin 
the fossil sltate, preserveid both on shells tf.ound Iitn. 'the liiIfe pqs.itdml alnd a)S: loO$ie 
f:r~en1ls in nUat"opa:l.aeonJ1lo[:Ogica[ mater'ia1lJ;;1 slu'bjeiClted ;to walShilnig. It is feasible 
thait the braInChed s!PiJnets' of ~he Ordwfuialn: brachifupoids ?Spiphonotreta sp. !pedol':" 
med the same f1lIlJCtion (cf. Biertnat 1971). ' 

(S) Spine; prov.iJclfung the shelJsqf ad'ulll!; dndivild'tIaILs Wfuth aJtrtachrmeDit to, 'a haJrd 
.. ubstrate OT to other slhells (at!tachitng sipinets). They are lusually 'SItraightand fairly 
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stout, banit at tbe dilsta:1 end, <Xften ~'\.lIlIl:iJng Bhapes adapted Jto 'the p1~ 0If 
attachIneat (cs IiJn Tex't-fdg. 1). They have lbeen '~rted :from rtIhe 'Palaeowic 
StrophaLooiJacea (e. g. the geniUs Chonosteges; See Mulil--WOIoid '& Ooqper 1960). 
Fragrneruf;ls of t.heSe S!PiIIlleSare !h6Ird1y d!iJslti!ngui:s.hable from the previQUS type. 

<oi) Spines adapted to conceal the .shell buriejd at a sballQW ~tb, in tb,Ej 
sediment (iCamo1llllla@e spiJnac» anid 'to prOltecrt; !it frbm epliIfaUlna settWg <m. BheHs 
~rortectilng SiPines). They grow fiI;om the doI';sal valv.e,mOSiUy of prOlduobacearus', and 
are small, sholl't and thin (pis in Text-fig. 1). They primary fWlction was to retain 
a thin !layer o.f secnment on the ly!i,IJIg s'hell e. g . in Waao~; see Granlt 1006). 
ThiS tYlPe is presurilaibly ll"epre6OO/ted :iJn the miLc:ropalaoontoLogical matelI'ial by 
small fxagmEmJt.s of thiin tuibes. 

I ,(5) Spines pro]ool;i!ng 'iln a silngle !row from !the ~ edge 0If the shell iIn 
some Ohonata~ea.. They all''e Shotrt and thin., projlec1Dng b3.ckwards from the edge 
(Ldcharev 1960, RudWiJck 1970) 011' perpeilldtcularly illCl' the edge (Garcia-AlcaQ€' & 
RJache!boeuf 1975). SUlCh sPIDeS' served either as reioeptors of externlal stimuli (sen .. 
SiOII"y spilnes., ss m Tex.t-tig. 1) or as a staIbill:isiInI elemem duJring mpiod mO'Vemenrts 
of the iLndividua:l caUBleld by ithe SOOjpping readtion (steerWnig slliJnles of Rudwi~k 
1970; ts in Text-flig. 1). LoOl3e spiJnes laf this ty;pe have neve!r been JI'epor'ted from 
SiJIurialn llettimelIllts, w!hHe Iin LaJte PaIaeo:wiJc oodinrents tlhey areirnldis1;ilnguishable 
from the t~ described abcwe. 

(6) Spiru$ growrlng from the OOIterioa:edge of the g·hel1 as its exttensliJoln, adaiP'ted 
to s,ense ex'tleocna!l. stimUlli (SellliSOry spiJnleis). 'l'hIey aJre slooder, genrt;1y attuare (ss in 
Text..fi:g. 1) and occur in SIOtlDe Me!sIozolc RhytncbJol1~-1lacea (RUKi'wrick 1965, 1970). No 
l-ooae fragmen:tk of these spines have yet been fOUlIld iln. Ithe bslJl state. 

(7) Short, iI!hliin sp,j.1n.es projecltiitnig at !I"elgular mterval/s, frritm both v,alve edges 
(gsin Text-:liiig. 1) and f<JlI'lIIling a grille to pI1QtecIt the ilndiviidualB from predactors 
amd mter the sea-water ,(grdlIle spines). Such S!pi!neS ibaive evolved in the StrOiPM-
10Isiacea anJd RhYJIl,Chonellaoea (MuiJr-Wood & Cooper 1960, RUidwdJck 1970) but they 
have not yet beetn reco,gnized or noted iJn mtcropalaeCliIlitological materials. 

Brachiopod spines and fragments of spines found in the washed and 
dissolved samples of limestones, marls and shales mostly represent type 2 
(anchoring spines). Since some of them are hook-shaped, they can be 
assigned to type 1 (clasping spines). It is difficult to distinguish and 
identify the other types of spines. 

The aqcumuiatiolliS of tubular spines of braChiopods can be used for 
the correlation of strata in the neighbouri!ng profiles, and for the de­
te:I'lIllination of the sedirnentaxy conditions. 1n the Lower Carlboniierous 
marIs in the area of Krzeszowice, brachiopod spines show uneven distri­
bution. They are very abundant in a few marl inserts within the limesto­
nes with Gigantoproductus giganteus (Sowerby), for example, at Czerna. 
A feature deserving note is that apines have a similar thickness 
(0.15-0.22 mm) and show typical narrowings (PI. 1, Figs 21-28). The 
spines isolated from Lower Visean and Tournaisian limestones derived 
from the neighbouring valleys have somewhat different chraracteristics 
(PI. 1, Figs 16-20). The spines found in the Middle Devonian roarls and 
limestones from the Grzegorzowice-Skaly profile, Holy Cross' Mts, are 
someWhat thicker (0.2 - 0 .. 3 mm) and have :smooth waiLs. 
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Owing to the fact that the described calcareous tUlbes were identified 
as brachiopod spines, and that it was possible to differentiarte them on the 
basis of their morphological ieatures, they can be treated as nUJcrofossils 
like skeletal elements of echinoderms, ~nge, spicules a,nd other micro­
remains of macrofossils . . Their coIlltent in 'fossil assemiblages and the 
frequency of their OCICUIT~nce proviQ'e evidence, indirect as tt is, of the 
presence o>f certain genera and species of brachiopods, yet it is impossible 
to identify the taxa on the basis of the morphological features of spines 
a'lone . .on vie!w of their colllsidernlblle diversity ri t .seems porintless to retain 
the name Magnella (espeICially MagnelIa reitlingerae Neumann & al.), in­
troducted for these mic:rofossils. 

Abundant accumulatioIliS of brachiopod spines can form as a result of 
waving and currents which cause flotatkm and are responsible for the 
secondary enrichinent of the sediment in fragments of calcareous tubes. 
Such accumulations can be used not only for the direct correlation of 
strat~ but also provide a key to the dynamics of sedimentary environ­
ments. Studies of this kind were carried out on the basis of the presence 
and the frequency of spines defined as MagneZla, found in various car­
bonate microfacies of Late Pa~aeowic roc1(s (Vachard &' Tellez-Giron 
1978). 

Institute of Geology and Mineral Deposits, 
University of Mining and Metallurgy, 

At Mickiewicza 30, 
30_059 Krak6w, Poland 

REFERENCES 

BIERNAT G. 1971. On brnm:hed sudace spines in slolII1eiJn.arlucula)te brachiO{Po!Cis. 
Smithsonian Contr. Paleobiol., 3, 83--92. Washington. 

BRUNTON C. H. 1966. ~e1d productodJdis from 1Jhe ViiBean Oif CoUlllty FerIIilaIn.agh. 
BuZZ. Brit. Mus. Nat. Hist., Geology, 12 (6), 173-243. London. , , 

COVEN R. & RUDWIOK M. J. 1970. Deltldial slPimes am: the TrasBliJc hraJChi'D[POd 
Bi1;lt:rrernla. PaUiont. Zeitsch'r., 44 (1:--2);, 8,2J-.8~. Stutitgant. 

GARCIA-ALCADE J. L. & RACHENBOEUF, P. R. 1975. Don.nees paleobiologiques et 
palOObiogepgr~UftI sur quelquels Strophocbailetinae du Dev<mien d'EBpagne 
et du Massif Armoricain. Li~thaia, 8 (3), 329-338. Oslo. 

GRANT R. E. 1966;. S[pdJn.e ~enJt a)l'lid life han:ili:.s of the Prod\liQtolid braichliJopod 
Waag~ba. J. Paleont., 40 {5), 1063-1069. T\lJlJ3a. 

- 1968. Structural adaptation in two Permian brachiopod genera, Salt Range, 
iW'est Palkistan. 'J. Paleont., 42 (11), Q.-i3rl. 'I1wltsa. 

LICHAREV B. K. 1960. Tip Brachiopoida. Osnovy Paleont., 7, 1-622. Izd. Akad. 
Nauk SSSR; Mookw.. 

MUIR-WOOD H. M. & COOPER G. A. 1960. Morphology, Classification and Life 
HaibJi.iIls otE 'the ~d'uctdiidea (BrachJiJopoda). Mem. Geol. Soc. Amer., 81, 1-447. 
New York. 

NEUcMA!NlN M., POZARYSKA K. & VACHARD D. 1975. Rem.arques sur le Micro· 
facies du Devonien de Lublin (Pologne). Rev,ue Micropal., 18 (3), 147-156. 
Par,ils. 



BRACHIOPOD SPINES 79 

RUDW[CK M. J. 1965. Seooory spitIllEllS in the JU!I'a~iJc brachiOlPod Alca:nthorthyrls. 
Palaeontology, 8 (3), 60~17. ~ 

- 1970. Livi.:nig aI!ld F~ Ba<a.chiIopods. Hutchisdn Univ. Libr.; LoIlldIOlIl'. 
VACHARD D. & TEIiliEZ-GlRDN C. 1978. Epines de Brachdopodes ReICitiioularia.cea 

ciattlis le; ~ du PaJeormlique StJipirieur. Rev. Inst. Mexic. Petrot., 10 
(2), 16-30. Mexico. 

s. W. ALEXANDROWICZ 

KOLCE RAMIENIONOGOW JAKO MIKROSKAMIENIAI..OSCI 

(Streszczenie) 

W zes.polach mi(k!l"os1mmiendaJ:oSct z:najdo~ch w rOmydb. farmaejach geolo­
~Y'Ch p6Znego pa;leowi:ku I!la otbiszarze Polski 'WySltlpljll wapien:ne rurkiiJ, ~(xre 
zostaly Zlildenrty'fikolWClIlle jakJo kolce rarn:iJeJnlioinOg6w. WyGmzujll one zr6Zn!iicaw:anie 
wiel,koScii i kszta1tu, co ~0Ze ~iadaC iOO r6Zn:Ytm ~ funk,cjom adaptacyjnym 
(patrz ti:g. 1). OplisalIle ko1ice (patrz pt 1~ :1liig. 11-36) willZll ~ z wyst~awaniem 
przedstawicield nadr.OIdiin Ptroductacea lub StrOlPhal>()~iaK!ea. . ObIiite naglOOmadzenia 
ko1ic6w ramieniianQg6w lllkJigll ibyt wykorzys'tyWalIlie dla 'Jr6rela'Cj1 wamt:w oraz d!la 
o.k!re§Ian1a wal'Wllk6w depozyejd OS'8.d6w. 
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