
LJUBO BABIC 

SPHAEROCODIUM OR ONKOIDS" FROM TBE UPPER TRIASSIC 

DOLOMITE OF WESTERN YUGOSLAVIA? ., 
With 1 text-figure and I plate 

Coated graim named by .many authpra Sphaerocodium bornemanni 
R o .t hp I et z are descl'ihed in deta.il. These grains do not show the 
ma.in quaLity of the species and genus: a fi1amentoU8 structure. 

In the last two decades Sphaerocodium. bornemanni ha8 been reported 
fr.om numerous Upper Triassic local~ties ()I:( western Yugoslavia. Most 
of them have been mentioned by Her a ·k (1952, 1957), Gus it, J e
l ais ik:a & Nena do vi t (1965) and Bu ·Ser (1966), who have been 
mainly dealfog with its -.stra:tigraphic posi:tion, leaving '18ide an exami
nation of .structural details. A number of_these localities have been re
examined by the present author and some new ones have been added 
(fig . .I). Specimens deriving from different places have been .studied, 
compared with one another and wi1th the descriptions of Sphaerocodium 
bornemanni R o t h p 1 e t z. 

In the field, the :bodies in question appear spheroidal, ellipsoidal, 
grumous «>r renifurm. The largest individuals have the ismallest diameter 
up to IO mm and the biggest up to 15 mm. The average val.ues are 4 and 
5 mm respectively. On a fresh and smooth fracture a number of nearly 
concentric layens is usually seen while weathered .specimens display a 
few thicker and outstanding layers. Layer surfaces can be smoO'th or 
slightly corrugated. · 

The fodiV'i·duals differ firom each o~her fo some characters of both 
their cores and coatings, but different characters come up also in the 
same locality and even in one thin ~ction. 

CORES 

Two main types of cor·es are recognized. 
(1) The first type of cores (diameters 0,4:8-2,7 mm) is of a composite 

structure (pl. I, figs. I, 2, 5) comprising several kin& e>f particles sited 
in abundant clear or grey crystalline <loloon.ite (crystals 0,02-0,l mm). 
These particles are: (A) spheroidal coated grains (0,06-1 mm) with one 
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18 Vrbov·sk.o 
19 Veljun (S of Ogulin) 
20 Senjskia Draga 
21 Stirovafa (Vclcbit) 
22 Lipa (SE of Bihac) 
2!1 Bukovacko Brdo 

(SE of Bosanskii Petrovac) 



l\abit: Spi.aerocod.ium or onko.ida 

or two concentric envelopes; details of their ·structure are d>literated by 
diageni~tic cbau~s and only thin dank rings, and sometimes a minute 
dark n'UCleuis is •seen iin the crystalline imas.5; (dJ) fragments (0,03-1,1 mm) 
of previously formed coated grains (or crusts); they can be slightly 
rounded .and coated: small oomploete olllroids (0,3-1,14 mm) can be also 
found; (C) dark micritic grains (0,015--0,12 mm) of an undefined origin, 
a part ,of them being rounded to different degrees; (D) grains with an 
only discernible angular or rounded shape {0,04--0,38 mm) defined by 
minor (or rarely larger) crysbal sizes of the grain interior in relation to 
the surroundingis, and sometimes with a thin dark rim. (C) and (D) par
ticles are more frequent. The crystalline matrix {•cement«) surrounding 
the described particle types (A, B, C, D) was originated by recry-stalli
za:Hon (and dolomitization) with crystal growth. A .part of the primarily 
present particles and mud were completely destroyed, thus generating 
a secondary »cement«-6Upported structure, 

{2) The second main type of cores seems to be somewhat more frequent 
being represented by a single fragment (0,2-2,6 mm) of a previously 
formed coated grain or crust. Some of these cores display .twice repeated 
breaking and coating. 

Other types of cores are rare. Some of them are represented by a 
finely crystalline mass resulting from the complete destruction of the 
prin.ary core structure. Some others are probably minute coating frag
ments, but they could not be identified with certainty. 

Broken shells of gastropods or pelecypods (mentioned by many 
authom as cores) have not been identified. They .seem to play a role 
of the core -0nly in .the calcareous Upper Tri a.We. 

ENVELOP~ 

For our purpose, that is a comp~rison with Sphaerocodium, the coating 
structui'e }s more interesting than the oore. 

The numiber of en:velopes varies from one bo about ten and t:he total 
thickness of coating from 0,09 to 3 mm. Single envelopes are from 0,61 
to 0,4 mm •thick but lthe ithidkness of one and the same envelope can 
greatly vary over •the ·gram. In some cases it can be doubled or w.ipled, 
and in other.s an envelope ior ·series of envelopes can wedge out successi
vely or abruptly. A number of envelopes seem to cover only about a 
half or three quarteni of 1the previous grain 1surface. Envelopes may be 
minutely and irregularly crinkled and corrugated or wavily curved 
(pl. 1, figs. 1-6). Such uneven .surfaces are more often near the core. 

The envelopes are composed of (1) finely crystalline dolomite (cry.stal.s 
0,01--0,06 mm) without a radial arrangement, or (2) dark micritic do
Iotnite. Both trves of envelopes usually occur together. It must be empha
sized that no kind of filament8 er .similar organic struoture is found. 
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Sometimes par.tides are l'!oattered in crystalline envelopes (pl. 1, fig. 4) 
or only in a pa.rt •of them; such a part may considerably thioken forming 
a »lens«. The mentioned particles are found to be the same as those 
occurring in the »first type« of co-ros described above. In this way the 
general aspect of l'!uch a layer or of a part of it (oonllaining par.tides) and 
the mentioned type of cores display a close similarity. , The material 
taken for their building was approximately the same. 

The intensity of diagenetic crystal grow.th varies irregulady from one 
envelope to another; 'Some envelopes with .re1atively large crystals neigh
bour very finely crystalline ones. In many cases only ghosts of one or 
several envelopes (usually external) are present. 

NAME 

According to the above descriptions it is clear that we are dealing 
with coated g-rains. A more precise identification and terming of the 
primary grain structures is also possible, but not in the case of every 
grain. Irregularities in envelope thickness and general shape, corl'llga
tions, and the presence of divel'lse particlos correspond 'to the term onkoid 
according to A .r. H e i m ( 1916) and to the terminologic synthesis made 
by E. F 1iige1 & Kirch mayer (1962). Envelopes with the men
tioned characters originated with a.ssistance of algal fi.lm (on the older 
envelope -surface) trapping minute particles and mud respectively. But 
the physico-chemical factor must be also kept ·in mind as the possible 
contributor to wch accretion. The terms »algal pellet«, »algal lump«, and 
»algal ball« are also used rby many authors, but not always in the pre
cisely same l'lense. Pi a (1927) classified sudh forms paleontologically 
in the group of Spongiostromata, undergroup Onkolithi, and emphasized 
the artificial character of this classification comprising the forms without 
any clear organic structure. 

However, onkoid characters are cleady .seen only in about one third 
of the coated grains and oould be reconstructed or supposed 'to have been 
existing in another third. It is questionable whether other coated grains 
had the onkoid or perhap8 ooid strucrure before the d-iiagenetic reorga
nisation. 

COMPARISON WITH SPHAEROCODIUM BORNEMANN! 

Two main structural charactel'ls of the .species Sphaerocodium borne
manni Roth p 1 et z and genus Sphaerocodium Ro .th p 1 e t z will be 
mentioned here: (I) a ball-like body with ooncentric envelopes and (2) 
branching tubular filaments (R o t h p 1 et z, 1890, 1891). The second 
character was analysed by Wood (1948) who emended Roth p 1 et z' s 
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de8criptions. Branching tubular filaments are al.so the main i.structural 
element of ·the redescri1bed genus with two new ispecies according to 
Wray (1967). The same ·~ true for a species of the same genus redes
cribed by _E. F 1iige1 & W o 1 f (1969). 

Consequeintly, a hall-l1Jke shape and a ooncentric frame without fila
mentous structure cannot be named Sphaerocodium or Sphaerocodium 
bornemanni. Following .the first and other descriptions they may be 
ronsidered ais unknown from the Yugoslav Triiassic up to now. Fut'Ure 
findings of Sphaerocodium are not im~sible, oot they seem to be more 
probable in calcareous Triassic rocks. On the other hand coated grains 
(mainly onkoids as we have seen) concentrated m several horizons (layers 
thick from scime cm to some' dm) are really a character~stic feature in 
the usually unfossili.ferous Upper Triassic dolomite ·sequences of western 
Yugoslavia (Herak, 1952, 1957; . GuHc, Jel a ska & Nenado
v i cJ956; B user, 1966). 

lt i.s favO'Ul"able to mentfone here some other data concerning the same 
p_r~l9.ffi. . 0 . g :i 1 v :i e Go r d o n ( 1927) described S phaerocodium bor
nemanni with nearly .the isame WQ.rds as Roth p 1 et z (1890, 1891) 
had done, but the figures (pl. 11: figs. 15, 16a, 16b) do not show a clear 
organic istn.icture. Other example is given by E. F 1iige1 (1959), who 
considers · Stromactinia V in a s s a d e Reg n y synonymous with 
Sphaerocodium bornemanni Ro.th p 1 et z a.nd dimcnrb~ ha:lf-iSpheroidal 
bodies (up t-0' 10 mm) with concentric wavy layers without filaments or 
tubes. For the ·reasons ex.plained above it does not seem probable that the 
material of these two descr1ptions represents Sphaerocodium. 

The author is greatly indebted to Professor M. H e r a k and M. Sc. 
I. Gus i c of the Departement of Geology and Paleontology, University 
of Zagreb, for their encouragement and U1Seful discwsions. 
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LJ. BABIC 

SPHAEROCODIUM ILi ONKOIDI IZ GORNJOTRIJASKOG DOLOMITA 

ZAPADNOG DIJELA JUGOSLAVIJE? 

U zadnjih dvadosetak godina publitir .. m 1u JNl,oga naluilta alge Sphanocodium 
bomemanni iz gornjeg w.ijasa zapadnog dijcla Jug-0elaYije. Najvetim au dijelom apo· 
minjana u radovima Hcraka (1952, 1957), G .u§ifa, Jeiaake i Nenado· 
vU a (196.S), te Bua c ra (19166), )ioji • 111Cduuu1~om J119P1'avijeli o .11.jegovom 
stratigra.fskom polo!aju a manjc ae bavili Jatra!iy,anJcm dctalja grade. Prete!Di dfo 
ovjh lokalitcta je ponov-0 ietra!en, a dodani su oi nfti novi (tl. l}. Primjeroi k.oj.i _pobifo 
sa razli~itih loka1iteta su detaljno ·ispitivani, mcduaobno uaporeden.i i ueporedaii sa 
opuima vratc Sflluurocodiutn bomemanni R o t h p 1 e t z. 

Iepitivan.i oblioi su afor~dna, elipaoidna, grudasta ·iLi bul>rclasta •jela, m~ k-0-
jima naj vc6i indiiv-idui imaju najmanjJ promjer do 10 mm, a najvcCi io 15 mm; 
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proajefoe vrijednosti su 4, odnosno 6 mm. Na svje!em ii. glatkom odlomu ·obJeno sc 
y,idc br·ojni g><>tov-0 koncentrjfoj alojevi dok ae .na tralenim pnimjercima vidi manj.i 
broj ali •izrazitih slojeva. Povdina slojeva mo!e 'biH glatka 1ili alabo neravna. 

Primjcrci se medusohno razli·kuju po osobinama jezg·re i omotafa, .ali razlicite va
l'ijantc grade dolaze na ,jstom nalaDi§tu pa fak ,j u istom ~zbrusku. 

Jezgre 
-~\·. 

Razlikuju se dva glavna tipa jczgri. 

(1) Prv.j tip jczgr.i (promjcr 0,48-2,7 mm) jc alo!ene grade (tab. 1, al. 1, 2, 5) i 
IUtoji SC od nek-0Jiko Veit.a cestica smjeJtenih U obiJnom J bisbl'om do sivom krista
lioifoom dolomitu (illriatali 0,02-0, l mm). Cesticc au: (A) Sferoidalna omotana zrna 
(= coated grains) (0,06-1 mm) e jednom do dv,ije ~oncentrifoe OV·ojnicc; dijagen::tske 
promjene •izbri.salc su struktur.ne dctalje, pa sc u ·krista1inifooj masi vjde samo tanki 
tamni prtteni i kiatkada ,9itan tamni nukleus; (B) Fragmenti (0,0!1-1,l mm) ranije stvo~ 
rcoih omotanih zrna (iii kora); mogu bi ti slabo zaobljcni J s · tankim 91Dotaccm; kat-. 
kada dolaze i &mi cijdi onkoidi (0,!1-1,14 mm); (C) Tamna mikrJ~ka zrna (0,015-0,12 
mm) ncpoznabog porijekla od kojJb ncka mogu biti do razliC.itog stupnja zaobljena; 
(D) Zrna uglatih ·i1i zaobljenih obrisa (0,04-0,38 mm) vidlj•iva samo po manjoj (ri
jetk·o vcfuj) vcli.bioi kristala u uaporedbi prema ·okolini i rjede po tankom tamnom · 
rubu. Partible tipova (C) oi (D) SU cdce od prva dva tipa. Kiri.stalinJCni agrega.t koji 
okrufojc spomenute partikule, nastao je rekri.stalizac.ijom (j dolomi,tizacijom), odnoano 
povecanjem Yclicine kristala iz jednog dijela prvotnih ~esbica ,j mulja koji au easvim 
izbriuni, pa au sekundarno nastale atrukture sa zrnima ut.opljenim u kristalinifoom 
»Cementuc. 

(2) Drug.i glavni ·tip jezg'11i 1izglcda da jc nc!to cdci a pred.stavljcn je pojedioim 
fragmentom (0,2- 2,6 mm) <dtar.ijcg omotanog zrna ili lore. Ponek·i takav fragment od
nosno jezgra pokazujc pooovljeno lomljcnjc i oma tanjc. 

Ostall tipovi jczgre SU njctk:i. Nekc. ~u pretstavljcnc aitno kr.istalinifoom masom 
kao rczultatom posvemaJnjcg uniltenja pr·imarne strukturc jczgl'e. Neke drugc su vjc
rojatno 1itni fragmenti ·omotafa. 

Fragmentirani skeleti pu!eva Hi Akoljkala (.apominjani kao j~zgrc od moogih autora) 
ni.su prepoznali; ciru se d·a oni mogu prctatavljati jezgre samo u vapncnackom gor
njem tl'ijasu. 

Ovojn i ce 

S obzirom na usporcdbu .s~ .algom Sphaerocodium, grada omota~a jc zanimljivija 
od jezgri. 

Broj ovojnica varfra od jedne do desct, a ukapna debljina omotafa od 0,09 do 
S mm. Dcbljina pojedinc ovojnicc jc od 0,01 do O,• mm, ali dcbljina jcdne tc isle 
ovojnicc m<ile znatno varirati. U pojedinim slufaj c=viima ona se mo!e udvoetruciti ili 
utroatruciti, ili pak ovojnica oi)i niz ovojnica postcpeno .ili naglo asklinjiava. lzgied.a 
da vet..i dio -0v-0jnica pokriva samo oko ,polov-inu i1i tni eetvr.Hne prethodne povdinc 
zrna. Ovojnicc mogu biti aitno i nepra111ilno ·ko¥r6a.ne i naborane .jlj valovito aavJjenc 
(tab. 1, 11. 1-6). Takve neravnine SU cdce bli!e jezgri. . 

Ovojnice eu 1zgradenc od (1) sitoo kriostalJoienog dolomita (bistali 0,01-0,06 mm) 
bez radijaloog rasporeda, ili (2) od tamnog mikritsk-og dolomita. Ove dv-ije vrste obieno 
dolazc zajcdno. Potrebno jc .nag1a11i·li da u om-0tah1 ni.su ·nadeni Hlamcnti niti ikakve 
sliene organske strukture. · 
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U lllristaHnifoim ovojnicama iii samo jednom njihovom dijclu katkada su rasprAenc 
partikulc (tab. 1, el. 4) za koje je uttanovljcno da tu jcdnakc onima koje ufcstvuju u 
gradi »prvog tipa« jczgri, pa su tamo .j opi.sanc. Taj dio ovojoica mo!c jako odcbljaH 
tvorcl:i »leeu«. Opl:i .izglcd ovojnicc m njcnog dijela (koji aadrf.i partikule) i epo
mcnutog bipa jezg.11i, vrlo jc slifan, a materijal od kojcg su gradcni bio jc priibH!no 
i:sti. 

lntcnzitet dijagcnctskog brieanja, odnosno rasta kr-istala neprav.ilno vairira -0d jedne 
ovojn.icc do drugc; noke w sa relativoo velikim lkTi:staloima uz drugc .sa sitno kri-sta
Hnifoom .strukturom. U mnog•m slufajcvima postoje 1samo obri&i jcdne Hi nckoHko 
ovojnica (obifoo vanjskih). 

lmc 

Nucdcni opiti jasno pokazuju da sc radi o omotanim zrnima (ooatcd gra-ins) bcz 
ikakvog traga ·orgv.nskc •trukturc. Mogucc jc .j prcciznije prcpoznav.anjc i imcnovanjc 
prvotnc .atrukturc zrna ali nc za 1vako pojcdino zrno. Pri t-omc nas zanima samo omo
tal!. Variranjc debljinc i opceg ob1ika ovojnica, kov·rllanjc oi boranje, tc ufe§ce Taznih 
vn1ta ~cstica u gradi, odgovara nazivu onkoid (prcma Air. H c.i m, 1916. oi tcrmino
loikoj sintczi E. Fd ii g cl &: K ir·c h m •a y c r, 1962). Ovojnicc aa spomcnutim osobi
nama nast.ale au uz pomol: ialgalnog filma (na povriilli starijc ovojaicc), na koji su se 
hvatalc •itne fest.ice, odnomo mulj. Treba dodati da i f.izifko-kcinijski faktor trcba 
imabi u vidu kao mogul:cg u~csnika u procesu. Nazivi •algalna loptac, »grucLac iii 
•kuglicac (elgal ball, lump ili pellet) takodcr upotrebljavaju mnog~ autori ali nc 
uvijck u toEno ietom smiBlu. P !i a (1927) jc paleontoloiki klasificino ovakve for-me 
u grupu Spongiostromata, podgrupu Onkolithi, ,j naglasio jc umjctni znafaj takvc 
ldasifilkacijc, koja obuhvaea forme bez ikakve jasne organskc etrukturc. 

Mcdutim, onkoidne osobinc se jasno vide .samo na oko jednoj tre6ini omotanih zrna, 
a mogu se rclronstruirati rn prctpostaYtiti na drugoj trecini. Pitanjc jc da Li SU ostala 
zma oimala onkoidnu .iii mo!da ooidnu grad u prijc dijagenctakc reorganizaoije. 

Usporedba ea Sphaer ocodium bornemanni 

Navcsti ccmo dv.ije glavnc oaobine vrste Sphaerocodium bornemanni Ro th p 1 ct z 
i roda Sphaerocodium Roth p 1 c .t z: (1) okruglasta bijcla s koncentrifoim ovoj ima i 
(2) granatc cjevastc ni-t.i (filament.i) (Rothplctz, 1890, 1891). Drugu osobinu jc 
istrdivao Wood (1948) popraY.iv§i ,jzvornc opiae. Wray (1967) jc ponovo opi63o 
rod ta dv-ijc nove vrstc, kod kojih eu opet glavni strukturni element granati cjevaati 
filamcnt.i. Isto vrijcdi .j za vr•tu istog roda, koju su ponov·o opi$a1i E. FI ii g e I &: 
W o I £ (1969). . 

Prema tome, sfC'l"oidni ob1ik i konccntri~na grada bcz filamenata nc mo!e biti na
zvana Sphaerocodium Hi Sphaerocodium bomemanni. Sudcti prCllila originalnima i 
kaanij·im opi.sima ovaj ·rod i vrsta mogu .sc za aada l!matrati ncpoznabim u dolomi tnom 
gomjcm trija.su Jugoslawjc. Buduci nalazi nisu namogul:i, ali .sc Efoc vjcrojatnijim 
u vapnenafkom trijasu. S drugc rtrane, omotana zrna (kao §to jc objainjeno uglavnom 
onkoidi) koncentrirana u pojedinim niv·oima (tlojcvi dcbdi nekoliko cm do vile dm), 
zbilja su oeobi.ta pojava u · ohifoo ncfoei1ifernom gornjotrijaskom dolomitu zapadnog 
dijcla Jugoslav·ijc. (He!' a k, 1952, 1957; Gu §it, Jc I ask a &: Nena do vi c, 
1965; Buser, 1966). • 

Ovdje je zgodno 1pomcnuti •i ncke druge podatkc u vezi s istim problcmom. 0 8' i 1-
V •i c Go·rdon (1927) jc opitala Sphaerocodium bornemanni gotovo i.s~im l'ijc~ima 
kao i Ro th p I ct z (1890, 1891), di slikc (tab. 11 : alike 15, 16a, 16b) ne pokazuju 
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jasnu •organsku ·strukturu. Kod drugog pr.imjera, E . FI ii g e 1 (1959) je utvrdi·o da 
je Stromactinia V 1i n ass a de Regn y sinonim vrste Sphaerocodium bornemanni 
Roth p I et z i opi·s·ao polusfemidna tijela (do 10 mm) s koncentr·ienim vafov,itinl 
slojevima bez niti .iJ,i cijevi. Zbog ~stih razloga koj i su gore navedeni nije vjer.ojatno 
da materijal za ova dva opisa predstavilja Sphaerocodium. 

Ugodna mi je dufoost zahva1iti se svojem pr·ofesoru M. Her a k u ·i kolegi I. G li• 
s i {; u sa Geolosko-paleontoloskog zavoda Prirodoslovno-matematickog fakuheta u Za· 
grebu, na korisnim savjet·ima j diskusiji. 

Primljeno 18. II 1970. 

Geolosko-paleontoloski zavod 
Prirodoslovno-matematickog fakulteta , 

Zagreb, Socijalisticke revolucije 8 
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PLATE - TABLA I 

1,2. The oore Wlith particles in the crystalline matrix; envelopes with corrugations. 
Jezgra s part·ikulama u kristalinil'noj o·snovi ; ovojn.ice s nabol'ima. 
I. Loe. 16, 45 X . 
2. Loe. 23, !B X . 

3. A deta.11 of the coa~ing w.ith slightly cmved envelopes. 
Detalj omotaea sa '.ll•abo s-avjjen.im ·ovojnicama. 
Loe. 14, 45 X . 

4. The pal'ticles in the cry.stalline matnix as cons~ituents of the envelopes. 
Ov-ojnice izgradene ·Od partikuJ.a i kristaJ.iniene osnove. 
Loe. 23, 50X . 

5,6. General appearance of the onk<0id coat.j ngs. 
Opci izgled ·onko.idnih om-0.t-aea. 
5. Loe. 22, 18X. 
6. Loe. I, IB X. 
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