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CRVZIANA ACACENSIS SEILACHER
-NEW INTERPRETATION OF ORIGIN-

by
Aleksandar Grubié

An extemal cast from the Silurian Acacus Formation of Jabal Acacaus in Fazzan (locality of the
Desio's collection, 1940; Libya) shows herringbone-shaped bands on bilobate base. This is typical
Cruziana acacensis Seilacher. Fossil shows, however, new surprising details: mouth cast on the ventral
surface, seven nodes on each side where extemal banded gills end, eye casts, nasal capsule apertures
and posterior apertures of the general gill canals. This fossil was formed as an extemal cast from the
extemal mould of an unknown and extinct Agnatha group with the presence of characteristic extemal
banded gills. New fact of the Cmziana acacensis origin lead to the news and iinportant inferences.

Key words: Cruziana, Rusophycus, trace fossils, gills, Agnatlia, Chordata, Paleozoic.

The traces, which are formally referred as Cruziana d'Orbigny, belong to a
group of conspicuous and interesting forms, often the only fossils within Lower Pa-
leozoic strata.

The ichnogenus Rusophycus Hall is not considered separately in the present pa-
per because it is largeli covered by the ichnogenus Cruziana d'Orbigny following
Seilacher (1970).

The ichnogenus Cruziana was described on a fossil material from the Ordovician
of Bolivia and given its scientific name by d'Orbigny (1842) in honour of General
Andreas de Santa Cruz, who united Bolivia and Peru under his power from 1836 to
1839. Since the introduction to literature, one of the most important works on trace
fossils of Cruziana type was the monograph by Delgado (1885, 1887) based on the
study of a large number of specimens from Portugal and illustrated with many excel-
lent drawings. This publication much contributed to the taxonomic efforts within the
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ichnogenus. The monograph quoted twenty-one species and their derivatives, of
which nine were new ones. This work has been continued to the present day and lite-
rally culminated in the publication on "Cruziana-Stratigraphy" by Seilacher (1970)
in which the published ( 'ru’ianu ichnospecies were rewised to the newly set genetic
criteria. Nineteen new ichnospecies were introduced. Later, some more recent species
(e.g. Cruziana tortworthi Crimes, 1975a; etc) were added in the taxonomy of
ichnogenus.

The taxonomic work within the ichnogenus Cruziana was parallelled by four
more main lines of its investigation: discussion on properties of the ichnogenus itself,
search for an explanation of its genesis, location of Cruziana ichnofacies in sea ba-
sins, and study of stratigraphic distribution of single ichnospecies.

The trilobite hypotesis prevailed in this century in the explanation of Cruziana
genesis (see Crimes, 1975c; Baldwin, 1977). Expanded in the last time by general
arthropod hypothesis (see Bromley& Asgaard, 1972; Shone, 1978).

Cruziana acacensis was described by Seilacher (1970) on a trace from Silurian
of Acacus Mountain (Libya).

I’ALKONTOLOGICAL DESCRIPTION
Ichnogenus Cruziana d'Orbigny 1842

Cruziana acacensis Seilacher, 1970
Fig. 1 and PI. |

1940. Cmziana furcifera\ Desio, pp. 64-67, Tav. IV, Fig. 3; Tav. V, Fig. 3.
1969. Cruziana Il; Seilacher, p. 118 PI. 1

1970. Cruziana acacensis', Seilaclier, pp. 466-467; Fig. 7, 23, 24.

1987. Cruziana acacensis, Grubié, pp. 299-302, Fig. 1

Matcrial. A burrow cast of the anterior and ventral part and a cast of the lower
head part of the most primitive Agnatha. Both from a locality at the westem foot of
Acacus Mountain between Serdeles and Ghat (N 25°29' E 10°25'), wherefrom Desio
(1940) described the specimen of Cruziana furcifera. Both specimens are in the Mu-
seum of the Faculty of Geology and Mining, Belgrade.

Dcscription. The first specimen of lossil (Fig. 1 and PL I, Figs. 1, 2 and 3) is of
coarse-grained microconglomeratic sandstone with brown patina of a somewhat har-
der extemal layer about 1 mm thick. Its shape is sub-conical. The fossil naturally
ends anteriorly in a truncated conus, and has a fresh break on the posterior side.

The lower part of the fossil is preserved in the form of two unequally developed
lobes, which are joined on the anterior side at the aperture. The left lobe, viewed by
the observer, is 15 mm to 20 mm wide and 50 mm long, much damaged in erosional
processes. The right lobe is 25 mm wide at the most and 55 mm long, with well
preserved omamentation. The fossil is therefore slightly asymmetrical. Generally, the
lobes are gently convex, having the central furrow about 2 mm wide and about 2 mm
deep.



Lobes are covered with oblique bands (ridges) gently curving and in the
V-pattem converging toward the median furrow at an angle of 15°. There is a total
of seven or eight bands along the median furrow and all over the fossil underside; the
bands are about 2 mm wvide, divided by 1 to 1.5 mm wide furrowws 0.5 to 1 mm
deep. Two bands pass from the left lobe over the median furrow onto the right lobe
and under one or two right-lobe bands. The bands are sporadically noted to be longi-
tudinally incompletely divided by a shallow furrow into two segments. Furthermore,
the right lateral surface of the right lobe shows separations of the mentioned bands
into a number of thinner bands which grow in number and reduce in width toward
the periphery. The branches begin up to 1 mm wide, ending in only 0.5 mm width.
Similar features are noted in the lower part of the other specimen (Pl I, Fig. 4), only
the bands are distinctly wider, each longitudinally conposed of two parts, and several
bands are freely winding unconformable with the extent of adjacent bands. Also, dis-
tinct are two lobes.

Fig.l. Sketch of the extemal cast with trace fossil of

Cruziana acaccnsis Seilacher from Silurian of
Jabal Acacus in SW Libya. A. The underside view
of fossil:l. median furrow (or line); 2. and 3. lobes;
4. casts of extemal banded gills; 5. furrows between
casts of banded gills; 6. mouth cast; B. Leftside
view of fossil: 7. cast of extemal banded gills;
8. seven nodes with tliin part of extemal banded
gills; 9. arch-like furrows of posterior apertures of
mtemal gill canal; 10. eye cast; 11. praespiraculai
cast; 12. supraorbital sensory canal; 13. nasal cap-
sule apertuie cast.
Cruziana acaccnsis Seilacher H3 CHJiypa l.leGen
AKaKyca y J3 Jlh6hjh. A. H3rjien ;(oibe crrpane (Jio-
CHJia: 1. cpeflFbH >KJbe6 (hjih jiHHHja); 2. h 3. jioSodh;
4. OTHcaK ciiojba[iiibHX TpaKacTHX uiKpra; 5. 6pa i/(a
H3Mel)y OTHcaKa TpaKacTHX mKpra; 6. OTHcaK ycra;
B. H3ijick (liocnjia ca jieBe cTpaHe: 7. oTHcaK cno-
jbamitHX TpaKacTHX uiKpra; 8. cejiaM 'iBopoBa ca
TaibHM flejioBHMa cnoJbamH.Hx TpaKacTHX uiKpra;
9. jiv'iHe 6pa3fle 3ajifaHX 0TBOpa yHyTpaniH>HX
mKpSKHHX Kanajia; 10. othciih oMHjy; 11. othcijh
npecnHpaKyjiapHHX oTBopa; 12. cynpaop6HTajiHH
ceH3opHH KaHali; 13. OTHcaK OTBOpa na3ajiHHX
Kancyjia.

Features of the lower part in either specimen fully correspond to what has been
described in the literature as Cruziana. It is eyecatching, however, that textures of
Cruziana type cover, in the former specimen, only a part of the mould, while its other
parts show imprints that have not been known to the present time. These details are
very important for a new interpretation of the former specimen's genesis (Grubig,
1987), but also have a much broader significance. The features are the following.

1) Two lobes of the former specimen are divided by a median furrow only as
far as an irregular aperture, about 10 mm wide and 7 mm high (Fig. 1-1), where



they join and the bands have not any more their typical V-pattem. The aperture
shows also in the other specimen but it is only partialy visible.

(2) Thin bands on the lower lateral parts of the mould, formed by division of
wide bands from the lower part of the cast, join into distinct nodes (Fig. 1-8). There
are six of them and an indication of the seventh one. Each of the nodes is a joint of
five thin bands, except the first one of two bands. The nodes are in pairs. Similar
nodes are visible on the other specimen (PI. I, Fig. 4).

(3) Directly abowe the first node in the former specimen (Fig. 1-11 and 1-10),
two elongated swellings, 3 mm long and about 2 mm wide, are showing. The poste-
rior swelling is slightly larger than the anterior one, separated with a thin interarea.
The swellings are in anterior lateral part, distinctly marked on the both halves of the
mould.

(4) The upper surface of the burrow cast (Fig. 1-12) in the former specimen
bears two subparallel well marked double ridges directly above the mentioned roun-
dish swellings. Their length is about 22 mm. Each pair consists of an upper narrow
ridge (about 1 mm wide) and a lower gently rounded ridge (about 4 mm wide).
Moreovcr, the wider ridges are seen to be divided into eight oblique segments.

(5) Between two of the above mentioned ridge pairs, on the upper surface of the
mould (or burrow cast), 15 to 22 mm wide, directly above the roundish swellings,
impressions of two elongated apertures 2x1 mm are seen (Fig. 1-13). A barely dis-
ceraible rising is half-way between the two apertures.

(6) Finally, two sets of three curving furrows, are above the fifth and sixth no-
des (Fig.1-9).

Comparisons. The Cruziana acacensis presently described as a part of the mould
and as a trace fossil (second specimen) shows many similarities and dissimilarities
with the other taxa in Cruziands but it is very close to the type species of the ichno-
genus - Cruziana rugosa d'Orbigny. The purpose of the present paper is not, how-
ever, to discuss details of the problems in taxonomy.

Slratigraphic position of Cruziana acacensis Seilacher is known from the Aca-
cus Formation which is Silurian in age (Middle to Upper Landoverian and in part
Wenlockian, Grubi¢, 1984).

THE INTERPRETATION OF CRUZIANA ACACENSIS ORIGIN

The bodily mould (first specimen) presently considered, has on its underside all
features of the ichnogenus Cruziana (and some Kusophycus forms). But this is not
enough to assume how the fossil was formed. In combination with its other features,
however, the interpretation of origin of this form becomes quite certain and singular.

The aperture on the lower side of the specimen, where the right and left lobes
join (Fig. 1-6), is certainly the mouth, or rather the mouth trace cast. It is not per-
fectly conserved but, typically, on the lower side of the head, like with many known
Agnatha, and with some other fish groups (Acipenserida, Pterichthyes and Selachoi-
dea).

Two elongated mounds or swellings on the lateral parts of the mould can be ex-



plained in the follovving way. While anterior mounds on both sides are slightly smal-
ler and certainly represent smallish eyes, the posterior ones can only be casts of pra-
espiracular (praeorbital or praemandibular) openings, where these openings should be
expected (by analogy with the position of praespiracular openings in amphyaspid
Heterostraci). These are the openings through which water passes toward intemal gills
(Novitskaya, 1983). It is an important indirect evidence of the intemal gills ex-
istence in these primitive forms. They probably had the form of gill slits like those
found in Heterostraci, Osteostraci, Anaspida, and also suggested for Thelodonti.

Two double ridges on the hypichnial cast are marginal to the anterior dorsal part
of the head, and are presumably the extemal pattem of supraorbital longitudinal sen-
sory canals, like those found in cyathaspidiform Heterostraci (Novitskaya, 1982,
Figs. 29 and 30).

The two small elongated apertures on the anterior dorsal part of the bodily
mould can only be casts of the pair of nasal capsule apertures which were slightly
below the openings. Like with Heterostraci, the capsules lie also on the cast at the
orbit level or slightly forward. The barely discemible central mound between two na-
sal apcrtures can be the pineal node.

The most peculiar part of the head mould are nodes and bands joining them.
From seven nodes, accommodated on the left fossil side and the same number on the
right side. Two to five thin bands pass downward gradually joining into slightly
thicker bands, and these finally in seven thick bands on the either side of the external
mould in a herring-bone pattem (or V-marking) cover its lobes. This terminal part of
the bodily mould is referred to in the literature as Cruziana. The published data on
Cruziana type traces mostly refer to casts of thick major bands on the intemal lobes
and frequently noted thinner side bands in the extemal lobe zone. However, nodes in
which these band casts get together and join have not been known to the description
by Grubi¢ (1987). Due to their lateral position on the head of the animal, they evi-
dently left the trace only very rare in specific cases. Among the specimens examined
by the present author, nodes are clearly shown and markcd only on the first (Figs.
1-8 and PI. I, Fig. 2) and partly on the second (Pl. I, Fig. 4) specimens of Cruziana
acacensis Seilacher presently described. These organs are not existant in any group
of modern fishes. There should be no dubt however, that nodes and bands on the
lower fossil part rcpresent extemal casts of complex external banded gill apparatus,
the existence of which has not been known. Fxtemal gills of some fish larvae (e.g.
Gymnarchus niJodcus, Polypterus, Protopterus, and Lepidosiren) have been supposed
to be cnigmatic exceptions. Their presence becomes now much clearer.

Two groups of short curved furrows, above the fifth and sixth nodes (Figs. 1-9
and Fig. 2), obviosly take the place where the posterior apertures of the intemal gene-
ral gill canals should be. Supported by this fact, one can also state that Silurian
Cruzmna-produce Agnatha at the same time had intemal gills.

Based on all the described features, the first specimen (Figs. 1 and PI. 1, Figs. 1,
2 and 3) of bodily mould with Cruziana acacensis Seilacher can generally be defi-
nitely interpreted as an extemal cast of extemal mould resulting from the anterior and
lovver part of a specific and very primitive Agnatha, which burried by accident its



snout only partially into soft sediment (at an angle of 40°) on the sea bottom wvhile
feeding. It is really only first third of complete trace of arched Cruziana (e.g. Ruso-
phycus) type. It is not clear, hovvever, because of what in this case animal stopped in
this position and finished not his ordinary "loop™ through the soft mud. This assump-
tion is quite probable also because it seems certain that the animals were mud-eaters,
which passively filled their jawless mouth and digestive tract while sliding long over
the muddy bottom surface (Fig. 2) or by oblique arched burrying into the mud rich in
organic mater. Mud is frequently found forcefully crammed into the mouth.

The question is, however, does it apply to all other species of the ichnogenus
Cruziana, since even a superficial survey of their drawings and photographs show
some similarities and significant dissimilarities among the known taxa. For instance
Seilacher (1970) included in the genus Cruziana some forms (e.g. Cruziana perucca,
C. lineata, C. dilatata, C. polonica, etc) which have few similarities with the type spe-
cies in the genus. All these forms are morphologically so remote from C. acacensis
that it would not be recommendable at the present time, to apply to them the same
interpretation of the genesis. It suggest, however, that some of "Cruziana' ichnospe-
cies are of an different origin (by arthropods, old echinoderms etc).

Fig. 2. Reconstruction of animaJ position by producing his Cruziana trace with extemal banded gills on
the basin bodbm.

Cji. 2. PeKOHCTpyKUHja nojio>Kaja »CHBOTHibe npn (J>opMnpaifay Tpara THna Cmziana y3 noMoh
cnojbaiiiH.HX TpaKacTHX uiKpra a Ha 3Hy 6aceHa.

The last statement does not diminish the importance of general conclusion that
Cruziana acacensis Seilacher and forms associated with it and the type ichnospecies
C. rugosa d'Orbigny derive from the traces of extemal banded gills at the lower
head parts of one extinct old group of Agnatha. The trace was left behind when, in
the feding action, the anterior part of the head with mouth and extemal banded gills
was dragged through the surface layer of soft mud rich in organic matter while
swimming directly above the bottom (Fig. 2).

DISCUSSION AND CONCLUSIONS

Cruziana acacensis Seilacher from Acacus Mountain (SW Libya) on the lower
part of an bodily mould originated from extemal banded gills of the extinct primitive
Agnatha group.



Taking mud from the bottom surface like mud-eaters, their banded gills and
primitive thoracic folds left behind animal Cruziana type of traces varying in pattem
and length. It may be valid also and for origin of all similar traces associated with
Cruziana acacensis and C. rugosa but it is clear that some of Cruziana ichnospecies
have nothing to do with this type of origin. The fact is that similar traces of Cruziana
type have been known from the very begining of the Cambrian system. May be even
from Precambrian-Cambrian transition (Banks, 1970; Bergstrom, 1970; Young,
1972). The older forms partly differ from the younger ones but they have general
features resembling to the type with "acacensis™ origin. It indirectly suggest that chor-
dates in the form of primitive ancestors of phylum, might had occurred as early as in
the Ediacaran mutation diversification (or may be generatic explosion). Discovery of
echinoderms in Ediacaran assemblage (Arkarua, Gehling, 1987) from Pound sub-
group in S. Australia strongly supported this statement.

The presence of extemal banded gills in Cruziana-type of Agnatha as the oldest
chordate, is a fact that has to be respected in the future paleontological and biological
synthesis and evolutionary considerations. All consequences of the discovery are yet
to be considered, but the first important inference is already clear: The oldest form of
chordate gills is not that of only internal, but of either only extemal or a combination
of external bandcd and intemal gills.

The old. primitive Cruziana-produce Agnatha and their descendants with exter-
nal banded gill apparatus existed on the Earth, according to their traces to the Triassic
conclusive (Bromley & Asgaard, 1972; Shone, 1978) in fresh-water environ-
ments.

Cruziana-pvoduce Agnatha have not been found in whole or parts of body fos-
sils, first, because fish is generally only rarely fossilized and, if so, only under very
specific conditions (as documented by Obrucev, 1964), and, second, because they
had not any solid skeleton nor even teeth-like scales like those of Thelodonti or
sharks. Instead, primitive Cruziana-produce Agnatha, due to mud-eating, left nu-
merosity of trace fossils as an evidence of their existence and activity, and exclusiv-
elly rare bodily moulds like there described with trace of Cruziana acacensis
Seilacher.
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NAJIEOHTOJIOrHJA - PALEONTOLOGIE

CRLZIANA ACACENSIS SEILACHER
-HOBA HHTEPnPETAUHJA HACTAHKA-

ofl
AneKcaHjjpa rpy6nha

JenaH XHnHXHHjajiHO ncnyngeH cnojtamifaH OTHcaK M cnliypcKe AKaKyc (JjopMauHje ca I,le6eji
AKaKyca y <I>ejaHy (m no3HaTe jioKajiHoc™ H3 Koje noTH'ie flecnoBa 36HpKa, 1940, JIinfinja) HMa Ha
6HJio6aTHoj ochobh TpaKe pacnopeheHe y BHfly "pn6jbe kocth". To je THiiH'iHa Ciuziana acacensis
Seilacher. OBaj (|)ochjiiih Tpar, Met)yTHM, HMa HH3 >ivhhhx jieTaji.a: OTHcaK ycra Ha BeHTpajiHoj
crpaHH, cejjaM HBopoBa ca CBaKe crpaHe ca Kojnx nojia3e cnojbauiibe TpaKacre uiKpre, othckc: OMHjy,
OTBopa oh Ha3ajiHHX Kancyjia, h ofl 3anibnx oTBopa 3a onuiTe iukp*hc KaHajie. OBaj c|)ochji je HacTao
Kao cm):i,aillll,n no3HTHBHH OTHcaK o,( cnojbauiH>er Kajiyna rjiaBe sc'uic Heno3naTe h H3yMpjie rpyne

Agnatha ca KapaKTepHcrHMHHM TpaKacTHM uiKpraMa. HoBe ‘iiiibeHHue o HacraHKy Cruziana acacensis
nMfijv 3a nocjiejtHuv HH3 hobhx h 3iia<iajiiHX 3aKJbynaKa.

K.ihvnc pein: Cruziana, Rusophycus, djochjihh TparoBH, uiKpre, Agnatha, hordata, naJie030HK.

yB O fl

TparoBH no3HaTH y »aynH non h33hbom Cruziana d'Orbigny cnajiajv y rpyny
BeoMa ynaflJboHBHX h HHTepecaHTHHX o06jiHKa, kojh y CTenaMa CTapnjer najieo-
30HKa necTO npencTaBJbajy jejiHiie cj)ocHJie.

HxHoreHyc Rusophycus Hall ce He H3flBaja noce6no y obom pajjy jep je oh
BeJiHKHM jjcjiom o6yxBaheH HXHoreHycoM Cruziana, cjihhho Kao uito je to ypa;iHo
Seilacher (1970).

HxHoreHyc Cruziana oniicao je Ha ({fjochjihom Maiepnjajiy nopeKJiOM H3
opjioiinn;njyMa EojiHBHje, h j(ao My je nayHHO HMe d'Orbigny (1842) y ‘iacT Andre-
asa de Santa Cruza, KojH je oji 1836. jio 1839. yjejjHHHO EoJiHBHjy h llepy iioh
cbo]om BJiaiuhy.

Hhectht"t 3a perHOHajiHy reojiornjv h najieOHTO0JiOrHjy Pyj(apcKO reojiouiKor ([lakKVJiTCTa,
YHHBep3HTeTa y )ieorpa;iy, Ka.MeHHHKa 6.



Elocjie yBol)eHja y JiHTepaTypy jeflan o™ Haj3HagajHnjHX paj™oBa o TparoBHMa
Tnna Cruziana 6HJia je o0SHMna ~BOTOMHa Monorpac{)Hja oji Delgada (1886, 1887)
3acnoBana na CTyjjnjn BejiHKor 6poja npHMepaKa H3 riopryrajiHje h nonpahena
mhoi'hm ojjjihiihhm cjiHKaMa. C obom ny6jiHKaijHjoM BeoMa je ynanpeben pajj na
TaKconoMHjH y OKBiipy HxnoreHyca. Y roj Monorpac™njH ce ijnnipa 21 BpcTa h
h>hxobh ~epaBaTH o™ Kojnx cy 9 hobhx. Taj nocao je nacTaBJben CBe jjo jjanac h'y
Cruziana ojj Seilachera (1970). Y iboj je H3BefleHa peBH3Hja cbhx o6jaBJbeiiHX
BpcTa Cruziana h to iia ocnoBy hobhx reHeTCKHX KpHTepnjyMa. Bpoj Beh onnca-
iihx BpcTa je cBcjten na 11 aJiH je VBejjeiio 19 iioTnyno hobhx ojj Kojnx je caMO 6
ycnocTaBJbeno na Tyl)eM, paHHje oimcanoM, MaTepnjajiy, a 13 na Bliac. THTOM.
Obhm BpcTaMa Kacnnje cy iipHj(()jiare h HeKe HOBiije (H.np. Cruziana (ortworthi
Crimes, 1975, n p.).

llapajiejino ca TaKCOHOMCKHM pajjoM y oKBHpy Hxnorenyca Cruziana ojjbh-
jajia cy ce jom neTHpn rjiaBiia npaBi;a ibiixoBor npoygaBaita: (1) pacnpaBa o oco-
6nnaMa caMor HXHorenyca Cruziana, (2) 33thm rparaibe 3a o6jaiuibeibeM rene3e
thx o6jiHKa, (3) ynipt)HBaibc nojio>Kaja Cruziana Hxiioc|)annje y MopcKHM 6aceHH-
Ma h (4) ripoyliaBaibe ciparHi pacjjcKe jjHCTpnéynHje nojej(HHHX HxnoBpcTa.

Y obom BeKy noniyiio je npeiijiajjajia +pHJio6iiTCKa xmioTe3a y 4yMaiieiby
rene3e Cruziana (bhjjh: Crimes, 1975c; Baldwin, 1977). Y nocjiej~ibe BpeMe ona je
3ajjo6HJia cljopMy onuiTe apTponojjCKe XHnoTe3e (bhjjh: Bromley & Asgaard,
1972; Shone, 1978).

Cruziana acaccnsisoimcana je oj( cTpaHe Seilachera (1970) Ha TparoBHMa ko-
jniiotn’iv H3 CHJiypcKe AKaKyc cJiopMaijHje ca njiaHHHCKor Beima I,le6eji AKaKyc
(JIH6Nja).

HAJiEoirrojiomKH oiihc

Hxnorenyc Cruziana d'Orbigny, 1842

HxHOBpcra Ciuziana acacensis Seilacher, 1970, Fig. 1,P1 I, Figs. 1, 2, 3 i 4.
1940. Cruziana turcitcra Desio, crp. 64-67,Tab. 1V, Fig. 3Tab. V, Fig. 3
1969. Cruziana Il Seilacher, crp. 118,Pl. 1

1970. Cniziana acacensisSei]&chet, crp. 466 467, Fig. 7,23 h 24.

1987. Cruziana acaccnsisGru bi¢, crp. 299-302, Fig. 1

MaTepnjaji. Jej"HO KaMeHO je3ipo npejjiber h floiber jjejia a jejjHO KaMeHO
je3rpo caMo jjoiber jjejia rjiaBe ojj neKor HajnpHMHTHBHiijer 06jiHKa arnaTa. 06 a
noTHHy H3 JioKaldinocTii ca ‘janajjnor nojjHoacja njiannne AKaKyc H3Me?y MecTa
Cep”ejieca h TaTa (N 25°29°, E 10°25") H3 Koje je Desio (1940) onncao BpciV
Cruziana furcifera. 06a npHMepKa ce najia3e y My3ejy PyjjapcKO-reojiouiKor
4>aKyjiTeTay Beorpajjy.

Onwec. lIpBH npHMepaK cJ)ocHJiiior Tpara (cji. 1 h Ta6jia I, cji. 1, 2 h 3) je oj;
Kpynno3pnor jjcjiom MHKpoKaoiirjioMepaTH’iiior iieiiFiapa ca 6paon naTHHOM y
BHjjy neurro TBpl)er ciioJbamiber oMOTana jje6ejior oko 1 mm. HMa cy6KOHiiiian



06jihk. Ha npefliboj CTpairn ce npHpojiHo 3aBpmaBa y iiH«y 3apy6ji,enor KOHyca a
na 3aflH>o0j CTpaHii iiMa cbokh npejioM.

J1011,h jjeo 4>ocHJinor ipara je ca’ivBaH y BHj*y jjBa nejejjiiaKo pa3BnjeHa jio-
6a, Kojn ce y npejjibeM nejiy cnajajy na MecTy Ha KOMe ce nadia3H oTBop. JleBii
Jio6, y OflIHOcy na nocMaTpana, je mnpoK 15 flo 20 mm a flyranaK je 50 mm h
ep03HOHHM iiponecHMa jane je oniTeheH. JJeciiH jio6 je MaKCHMajiHO niHpoK 25
mm a flyraHaK 55 mm h ca jjo6po OqyBaHOM opHaMeiiTHKOM. 360or Tora je (J)o-
chjihh Tpar Majio necHMeTpn'ian. FenepajiHo HOCMaTpaHO jio6obh cy 6jiaro koh-
oko 2 mm.

Jlo6obh cy npeKpHBeHii kochm TpaKaMa Koje cy no npy»caii,y 6jiaro H3BHjeHe
1y biijiv JiaTHiicKor cjiOBa V KOHBeprnpajv (V-marking) npeMa cpejiibeM *Jbe6y
hojj yrJioM oj; 15°. Y 3 cpeflibH *Jbe6 h Ha ijejioj floitoj CTpaHH cjjocnjia iiaJia3H ce
7 jjo 8 TpaKa Koje cy nmpoKe oko 2 mm h pa3jiBojene 6pa3jiaMa hihpokhm 1 jjo 1,5
mm a jjy6oKHM 0,5 jio 1 mm. 3aHHMJi,HBo je j"a j(Be TpaKe ca JieBor Jio6a npejia3e
npeKo cpejjiber >KJbe6a 1la j~ecmi jio6 h tbmo noniuia3e iiojj jej;Hy 30 jjBe TpaKe
flecnor Jio6a. Mccihmh'iho ce 3ana>Ka jia cy TpaKe y3jiy*HO iienoTiiyHo nojie-
Jbene iijihnthkhm 6pa3jiaMa Ha jiBa jjejia. CeM Tora, lla jjecnoj 607Tnoj cTpann
jiecnor Jio6a 3ana>Ka ce jia ce noMenyTe TpaKe pa3jjBajajy y Biijjy BHine TpaKa,
Kojnx jjajbe npeMa iiepHcJjepiijn iiMa cBe Biinie h CBe cy Taibe. 1IpBO cy obh orpan-
HH iunpoKH jio 1 mm a KpaibH caMO 0,5 mm. CjiH'ine oco6Hiie HMa h j~oh.h fleo
jjpyror <focHJia (Ta6. I, cji. 4) ajiH ce TaMO jacno bhjjh jja cy TpaKe niHpe h jMa je
cBaKa oj; ibiix y3jiy»:Ho cacTaBJbeHa H3 jjBa jjejia, 3amiM j(a je Biiuie h,hx cjio6ojjho
H3yBHjano h necarJiacHO ca npy»caH,eM okojihhx TpaKa. I'aKo”e jio6po cy bhj(-
JoHBH JIO60BH.

KapaKrepncTHKe jjoiber jiejia 06a npHMepKa y nOTiiyHOCTii oflroBapajy ohom
ihto je y JiiiTeparypH HO3HaTO iioji iia3HBOM Cruziana. YnajjJbHBO je, MehVTHM, jja
na npBOM npHMepKy TeKCType Tima Cruziana 3axBaTajy caMO Jieo je3rpa jiok ce lla
H,eroBHM ocTajiHM jiejioBHMa BHjie OTHCHyTH TparoBH, Kojn jio cajia HHcy 6hjih
no3H3TH. YnpaBO th jjeTalJbH cy BeoMa Ba»:iiH 3a hobo TyMaHeibe rene3e OBor
npHMepKa (Fpy6nh, 1987) ajni iiMajy h mhofo imipii 3iiaiiaj. Pen je o cjiejiehiiM
oco6iinaMa.

(1) Ha npBOM npHMepKYy jjBa Jio6a cy pa3j;BojeHa cpejjibHM >KJbe6oM caMO j;o
jejjnor HeiipaBHJinor oraopa, uinpoKor oko 10 mm, a BHcoKor 7 mm (cji. 1,1). Koj»
iloMeiiyTor OTBopa jio6obh ce cnajajy h TpaKe neMajy BHiue CBojy KapaKTe-
pHCTHHHy V-opnjeHTaHnNjT 3na'iajno je jia ce Taj otbop nojaBJbyje h Ha jipyroM
npHMepKy ajiH je raMO bhhji,hb caMO jiejiHMH’ino.

(2) TaiiKe TpaKe la jjoh,hm 6ohiihm j*eJioBHMa KaMenor je3ipa Koje cy HacTa-
Jie j;e060M ihhpokhx TpaKa ca jioiber jjejia je3rpa, rpynHiuy ce y BeoMa jacno
H3pa»ceiie HBopoBe (cji. 1,8). ILhx iiMa yKyimo uiecT a nacjiyhyje ce h Jieo cejjMor
HBopa. Y cBaKOM oji MBopoBa npHKYyiiJbeno je 110 neT TaiiKHX TpaKa caMO y npBOM
ce Hajia3e jiBe. HBopoBii ca cBoje CTpane ipyiiHcaiiH cy no jjBa. - JJeiHMHimo
hcth TaKBii 'iBopoBH cy bhjiji,hbh h na jipyroM npHMepKy (Ta6.1, Cll. 4).

(3) Tanno H3iiaj( npBor HBopa Ha npBOM npHMepKy (cji. 1,10 n 11) BiijiJbiiBa
cy jjBa jiyryjbacTa Hcnyii'ieH,a jjyra‘iKa jjo 3 mm, a uinpoKa oko 2 mm. 3ajiH,e



HcnyiiTicH,e je HeniTO Behe 0ji npejiH>er, a ojjBojena cy TaHKOM nperpaj*oM. OBa
nciiyii‘ieH,a ce Hajia3e Ha npejiiLCM jjejiy 60'ine CTpaHe h jacHO cy iripa>Keiia Ha
06e nojioBHHe cjjocHjmor KaMeHor je3rpa.

(4) Ha ropH>0j cTpaim KaMeHor je3rpa (cji. 1,12) npBor npHMepKa, ojiMax
H3Ha™ noMeHyTHx oKpyr;iacTHX ncnyii‘ieif,a Hajia3e ce jjBa cy6napajiejiHa jjo6po
H3pa>Keiia ji;ynJia rpe6eHa. O hh cy jiyra'iKii oko 22 mm. Y CBaKOM napy ce Hajia3H
jeraH y3aH ropH>H rpe6eH (mnpoK oko 4 mm). CeM Tora na nrapnM rpe6einiMa ce
3ana>Ka jja cy iioiipe'ino irijiejLemiy 8 kochx cerMeHaTa.

(5) H3Mel>y jjBa npeTX0jjHO noMeHyTa rpe6eHCKa napa, Ha ropiboj CTpaHH
KaMeHor je3rpa Koja je mnpoKa 15 jjo 22 mm, - iieiiocpejmo nsnaji oKpyrjiacTHX
ncnvii‘ieiba, Halia3e ce othcijh j*Ba H3jjy>Kena OTBopa Bejm'iHiie 2x1 mm (cji.
1,13). H3Mef)y h.hx iiph6jih* ho na nojiOBHHH je jejjHO jejjBa BHjjJbHBO y3BHHieH>e.

(6) Kona'ino, iriiiaji neTor h uiecTor ‘inopa Hajia3e ce jme rpyne oji Tpn
KpaTKa Jiy'ina rpe6eHa Kojn cy Mel>yco§iio pacTaiiJi.eim hcto TaKO jiv'ihiim >KJi>e-
60BHMa (cji. 1,9).

yuopel)eH>a. Tpar Cruziana acacensis Kojn je onncaH y obom TeKCTy noKa3yje
HH3 cjihhhocth h pa3JiHKa y oj(iiocy Ha ocTane TaKcone y HXHoreHycy Cruziana. To
ce BeoMa jacHO bhjih H3 CHCTeMaTHKe obhx o06jiHKa Kojy je 06jaBHO Seilacher
(1970, bhj~h cji. 7). OBaj pajj, MeijVTHM, HeMa 3ajjaraK jja ce 6aBH j(e'raji>iiMa H3 Te
npo6jieMaTHKe. Ynope”eH>HMa cbhx jjo cajja oiracaHHX TaKCOHa Me”y Cruzi-
ana-Ma TeK Tpe6a jja ce no3a6aBe cncTeMaTii‘iapn h to Ha OCHOBY iiOTiiyHO iiobhx
KpHTepnjyMa.

CxpaxHrpa(J)CKii noJioxaj. Cruziana acacensis Seilacher H03HaTa je H3 AKa-
Kyc (j)opMaimje Koja je cnJiypcKe CTapocTH (cpejjibH jio ropibH JiaHj(OBepH h
JeJIOM bcehjiok).

MHTEPIIPKTAHHJA HACTAHKA CRUZIANA ACACENSIS

O ochjiho KaMeno je3rpo, Koje y cTBapn, kbko je to 'ra'ino HCTHijao Seila-
cher (1970), - HHje npaBH (j)ocnjiiiH Tpar Hero je "undertrac duplicate', - Ha jion>oj
CTpaHH HMa CBe KapaKTepHCTHKe HXHoreHyca Cruziana h HeKHX o0 6jiHKa HXHore-
Hyca Rusophycus. CaMo Ha OCHOBy Tora TeuiKo 6h ce Morjio iipcj(iiocraBHTH KaKO
je Taj wrpar HacTao. Y KOMSG6HiiairajH ¢ j*pyrHM n>eroBHM oco6HHaMa, Mel)yTHM,
HirrepnpeTaniija reHe3e TOr o06jiHKa nocTaje BeoMa H3BecHa h jejjno'iHa'iiia.

Otbop Ha floitoj cipaHH npHMepKa koji Kora ce cnajajy JieBH h jiecnn jio6
(cji. 1,6) cacBHM cnrypHO npejiCTaBJi>a ycHH otbop, ojihociio ra'iiinje: oTHcakK Tpa-
ra ycHor OTBopa. KapaKTepncTHHHO je, npn TOMe, jja ce Taj otbop Hajia3H na
floitoj cipaHH raaBe Kao h koji HH3a Beh no3HaTHX Agnatha, 3araM koji HeKHX
JpyrHX rpyna pH6a: Acipenseridae, Pterichthyes h Selachoidei.

P.Ba jiyryji>acra nciiy'ieii>a Ha 6ohhhm jteJioBHMa OTHCKa Tpara Mory ce 06-
cBaKaKo npej~cTaBJbajy neBeJiHKe ohh, a 3a"H>a Mory j*a 6yny caMO othcijh Tpa-
roBa npecnHpaKyjiapirax (okojio-o'IHHX o0jjhocho npeManjjH6yjiapiiHx) 0TBOpa,
jep ce najia3e Tanno na MecTy Ha KOMe ce th otboph Mory ~a oneKyjy (no
aHajiornjH ca "OJK)>KajeM npecnHpaKyjiapHHX oTBopa koji aMf{)HciiHjiimx Hetero-



straca). Pc'i je o OTBopiiMa Kpo3 Koje yjia3H iiojia npcMa yiiyTpaniH>HM imcpraMa
(IloBHUKaja, 1983). To je Ba>Kiio iiocpeaHO CBCHO'iaHCTBO ”“a cy ynyTpauiH>e
uiKpie 3aHcra uocTojajie koji obiix npiiMHTHBHHX o06jiHKa. BepoBaTiio je j(a cy
HMajie c{)opMy ntKp>Kiiiix ijenosa KaKBii cy yTBpt)eiiii koji Hetcrostraca, Osteostraca,
Anaspida, a mhcjih ce jja cy hx HMajm h Thelodonti.

Jina jiyiuia rpe6ena 1lla ropiteM Jiejiy OTHCKa Tpara HHiie o60jie npeflibeM
jlopsajinoM jiediv rjiaBe n 110 CBeMy cvjiehn npejjcTaBJLajv ciiojbamibH pejbetJ)
y3jiy>Kimx cynpaop6HTaliinix ceiid3opnnx Kanajia KaKBii ce Hajiase h koji nnaTac-
HHjiHcfopMiiHX Heterostraca (11oiiiiH Kaja, 1983).

,D,Ba MalJia H3jiy«ena OTBopa na npejiibeM jiopsajmoM fICJiy rjiaBe Mory ga 6y-
Jiy caMO ot;icu,h TparoBa napnnx o rBopa Ha3ajiimx Kancy.na, Koje cy ce najiaanjie
iieuiTo Majio iiciioji tiix oTisopa, Kao h koji Heterostraca OBe Kancyjie h Ha KaMCHOM
je3rpy jicjkc i:a miBoy op6iiTa hjiii Majio iiciipe;( il;ix. Majio y3BHiueH>e jej(Ba
BHjiJbiiBO, ila cpejinan ii3Mel>y iiocimx CTiiopa, mo>kc jja 6yjje imnealiHa KBpacmia.

1 lajTy;(iiHjn jieo othck&l rpara r.naBe cv ‘inopoiiH h ipaKe noBe3aHe ca n>HMa.
H 3 cejjaM 'iBopoca. CMe:inciinx ca jicbc cipane cfiociuia h hcto tojiiiko ca jiecne
cirpaiie, najiojie nojia3C npao jibc j;o iict raiikiix IpaKa. one ce, 3aTHM nocTeneHo
chajajy y nemro jie6ji>e rpaKe, a obc Koaa'ino y 7 jom Jie6jbnx TpaKa c jejme h
jipyre clipane cj)()CHuJiiior oTiicKa Tpara h y BH;iy "pn6ji,c kocth" (ojihociio V-mar-
kinga) npeKpimajy n.eroBe jio6obc. YnpaBO OBaj nocjiejiH>H Jieo OTHCKa je y JiHTe-
paTypH no3iiaT noji na3BHOM Cruziana. Y 06jaBJbeHHM nojiaijHMa o TparoBHMa
THiia Cruziana BehmioM no3iiaTH cy otiichh j(e6ji>nx ijiaBHHX TpaKa na yHy-
rpamiMM jio6oBHMa, a necTO ce 3anaacajy h Taibe Tpake ca cTpaHe y 30HH ciio-
jbamibHX Jio6oBa. MebvTHM, 'inopoBH y KaojiiMa ce othcu,ii thx TpaKa cKynjbajy h
noBe3yjy, Hiicy 6hjih no3iiaTH CBe jio npBor onnca y TeKCTy rpy6nha (1987).
ocTaBiuiH CBoj Tpar caMO y peTKHM h jaKO ciieHHcjiH'iiiHM cjiy‘iajeBHMa. Meby
npiiMepHHMa, Koje je ayiop obhx pejioBa nperjiejiao, HBopoBH ce BHijie jacHO h
jlo6po H3pa>KCHH caMO na npBOM npHMepKy (cji. 1 h Ta6. 1) a flejiHMH'ino h na
jipyroM npiiMepKy (Ta6. 1, cji. 4) Cruziana acacensis Seilacher Kojh cy <)Bje h
oiiHcaiiH. OBaKBii opraim ne nocToje iih koji jejiHe rpyne caBpeMeHHX pn6a. He
6n rpe6ajio cyMH>ai H, Mel;yTn;/i, y to jia 'iBopoBH h TpaKe Ha jioH>eM Jiejiy cJ)ocHJia
iipejicTaBJbL!jy OTiicKe Tparona c:io»:ei;oi cnojbamiber uiKp>KHor anapa'ra, ‘inje
iiocTojan.e j0 cajia imje 6hjio HO03iiaT0. Ciiojbamibe mKprc na JiapBaMa hckhx
pn6a (ii.np. Gvnmarchus niloticus, Polypierus h Lcpidosircn) CMaTpane cy caMO 3a
3aronenie H3y3eTKe. Cajia ii.hxobo npncvcTBO nocTaje 3iiarno jacimje.

Jlbc rpyiie KpaTKiix Jiy'miix rpe6ena, Kojn Jie>Ke innajj neTor h mecTor ‘ibo-
pa (cji. 1,9; ii Ta6. I, cji. 2), o'iiirjiejnio 3ay3iiMajy mccto Ha KOMe Tpe6a jMa ce
najia3e 3ajiibH oiBopn ynyTpamibiix oiiihthx npoBojumx iiiKp*imx KaHajia.

Ha ocnoBy cbiix obiix KapaKTepiiCTHKa iipBH npiiMepaK (cji.1, Ta6. I, cji. 1,2
ii 3) Cruziana acacensis, nocMaTpan y HejiHim MO>Ke iiejiBOCMHCJieiio jia ce HHTep-
npeTiipa Kao OTiicaK nacTao O]\ cj>ocHJinor rpara - Kaliyna npejiiber h jioiber jieJia
rjiaBC oji jejuie ciieniicjiiriiic n jakO npHMiiTiiBiie cjjopMe Agnatha Koja je caMO



flejiHMinmo 3apHJia CBojy H>yuiKy y MeKH ce/(iiMenT (110 yrjiOM o/i 40°) na Mop-
ckom ;iily y npoisecy ncxpane. Y ciBapn to je caMO npBa Tpehima KOMiiJieTHor
"jiV'inor" o6jiHKa Cruziana (oj~hocho Ruspohycus-a). Hnje jacno, mc~tiim, 3amTO
je y obom cjiy>iajy >KiiBOTHii>a cTaJia y obom nojioxajy, a HHje 3aBpuiHJia CBoj
yo6HTajeiiH "jiynHHr" Kpo3 cej"HMeHT. OBa npeflnocTaBKa HMa BejiHKy fl03y Bepo-
BaTiiohe 360r rara uito H3iJiejia noy3jiano jja cy Te »chbothilc 6 hjic MVJbojejiH,
KojH cy nacHBHO nyHHJiii cBoja 6e3BHJiii'ina ycTa h iipo6aBHH 'ipaKT njin jjyriiM
KJin>Keii>M no MyjteBHTOM juiy hjin cii@lKHHM kochm (a neKajja h 6ohhhm
jiyiiHHM) iiarJiHM 3apiiBan>eM y Myjb 6oramr opraHCKHM MaTepnjajioM. Y miiofhm
cjiyiiajeBHMa Myjb je jaiie Ha6Hjan y ycTa npii janiiM Tp3ajiiMa.

Y oj(iiocy na cjiojHy HOBpiUHiiy npBH npHMepaK Cruziana acacensis
HCKomen noJio*aj (iiojx yrjiOM oj; oko 40°) npeMa j(OJie h Ha Taj na'iim iiii uejra
Kao noneTHa 4?a3a y c{)opMHpaiby jejjHor, cpehoM, He3aBpmeiior Rusophycusa
(Seilacher, 1970).

riocTaBJba ce HHTaibe, MehVTHM, jja jih to hcto Ba>Kii h 3a CBe ocrajie Bpcre
y Hxnorenycy Cruziana ¢ 063HpoM jja Beh h JieTHMH'ian iipeilJiejj h>hxobhx i;pre*a
h 4>0TOrpac})Hja noKa3yje j;a Mehy no3iiaTHM raKcoiniMa hms h 3Ha'iajiiHX pa3JiH-
Ka. TaKo je Seilacher (1970) iioj; pojj Cruziana nojjBeo h HeKe cjjopMe Koje ca
lineata, C. dilatata, C. polonica h jjp.). Cbh th oGjihijh tojihko cy MOpcj)0JiOuikH
VijjajbeiiH ojj C. acacensis jja 6h, y obom MOMeHTYy, 6hjio iieynyTHo jja ce h na h>hx
npHMeH>yje hcto TyMa'ieH>e rene3e. To cyrepHine, Met)yTHM, j;a HeKe HXHOBpcTe
"Cruziana" HMajy jjpvroja'inje nopeKJio Be3aHo 3ancTa 3a KpeTaibe apiponojja,
exHiiojjepMaTa h cji.

llocjiejuba KoiicTaraHHja, mc”vi hm, HHiiiTa ne yMaH>yje ~naiaj ocnoBiior ot-
Kpnha: jja Cruziana acacensis Seilacher h cbh o06jihhh KojH ce cjiaxy ca h>om h
thiickom BpcTOM y HXHoreHycy Cruziana rugosa d'Orbigny iiOTH'ly, y CTBapH, 0jj
TparoBa ciiojpamH>Hx uiKpra ca jjoii>hx jiejioBa rjiaBe HeKe jOm neno3HaTe CTape
rpyne Agnatha. Taj Tpar cy OHe ocraBHJie 3a co6om Kajja cy, y npogecy ncxpane,
npejjibH jjeo rjiaBe, Ha KOMe cy ce Hajia3HJia ycTa h cnojbamibe TpaKacTe mKpre,
ByKJie Kpo3 noBpmimcKH MeKaiiii cjioj Myjba 6oraT oprancKHM MaTepnjajioM
iuiHBajvhH iienocpejjiio mnajj jina (cji. 2).

"HCKyCHJA H 3AKJbyHAK

Cruziana acacensis Seilacher H3 iiJiaiiHiie AKaKyc (33 JIH6nja) na jjoibeM
jjejiv jejjHor kamenor je3rpa HacTaldia je ojj Tpara ciiojbaiuibHX TpaKacTHX uiK pra
jejjne npHMHTHBHe h nO0TnyHO H3yMpjie rpyne Agnatha, Koje cy, Kao MVJbojejjH,
y3HMajie Myjb ca noBpmiiHe MopcKor jjna. 11pn TOMe H>nxoBe TpaKacTe mKpre h
napim rpyjjiiH nasopH ocTaBJbaliH cy h ja >kHBOTHH>e Tpar Cruziana-THna, KojH je
Bapnpao NO H3ilJiejiy h jiy>khhh. To hcto MO¥*e j;a Ba>Kii TaKotje h 3a HacTaiiaK
cbhx 06jiHKa cjih'iiihx ca Cruziana acacensish C. rugosa ajiH je hcto TakKO H3Becno
j(@ HeKe ojj "Cruziana™ HXHOBpcTa HeMajy Himrra sajejjmi‘'iKO ¢ obhm na'iHHOM
HacTaHKa.

hmb



HnibeHHija je jja cy cjihhhh TparoBH nnia Cruziana no3H3TH o” caMor
iloiieTKa KaMépnjcKor CHCTeMa. M o*ja iiaKk h ca rpamme KaM6pnjyM-npeKaM -
6pnjyM (Banks, 1970; Bergstrom, 1970; Young, 1972). CrapHjH o6jihi;h ce jjejiH-
mhhho pa3JiHKyjy oji MJiatjHX ajiH no onurreM H3rJiefly Hiiak noj(cehajy na cljopMe
HHjH nocTaHaK je no THiiy "acacensis". To nocpeflno cyrepnme jja cy ce xop;iaTH, y
BH”y iipiiMHTHBHHX npejjaka Tor CTa6jia, nojaBHJiH M ostfla Beh y e”naKapcKoj My-
Tai*HOHoj HHBep3n4)HKaHHjH (hjih MO)Kfla reHepH'iKoj eKCHJio3HjH). O iKpnhe exH-
HoaepMaTa y ejjnaKapcKoj 3ajeflHHiiH (Arkarua, Gheling, 1987) y noflrpynH Pound
y J. AycTpajinjH Hjie jakO y npnjior tom 3aKJbviiKy.

ripHcycTBO ciiojbauiibHX TpaKacTHX uiKpra koh '"Cruziana >KHBOTiiiba" Kao
ifajcTapHjnx npejicTaBiiHKa xopjiaTa, je 'imi>eiiHna Koja ce y 6yjjyhe Mopa iiouito-
B3TH H y naliecOHTOJIOIUKHM H y 6HOJIOIHKHM CHHTe3aM3 Il eBOJIVHHOHHCTHMKHM
pa3MaTpaH>HMa 6e3 063Hpa na to ihto th MeKaiin jjejioBH rjiaBe HHcy moijih jia ce
npBH Ba»can 3aKJi>yTiaK Beh cajia jacaH: najcTapnjn o6jihk xopjiaTCKHX uiKpra HHcy
caMo yHyTpaniH>e Beh hjih caMO cnojbaiuite hjih KOMCHHauHja cnojbaiuibHX Tpa-
KacTHX h yHyTpauiii>HX uiKpra.

CTapn npHMHTHBHH am aTH TBopi™H Cruziana rparoBa h h>hxobh noTOMi;H ca
ciioJbaiuibHM TpaKacTHM uiKpjKHHM anapaTOM >KHBejin cy na 3 eMJbH, cyjjehH no
h>hxobhm TparoBHMa, 3akJbyHHO jjo Tpnjaca (Bromley & Asgaard, 1971; Sho-
ne, 1978) h to y MopckHM aJiH h y cjiaTKOBOjjHHM cpejiHHaM a.

ArnaTH TBopi;H Cruziana y iiejiHHH hjih y jjeJioBHMa j;o cajja HHcy npoHa”eHH
y (Jdochjihom CTaH>y, npBO, 360r Tora ihto ce pn6e renepajiHO 4)OCHJiH3yjy H3y-
3eTHo peTKo h to caMO iioji BeoMa cnenHcjDH'iiiHM ycjioBHMa (Kao iuto je to jjokv-
MeHTOBaHO jioKa3ao 0 6 pyneB, 1964) h, Jipyro, 3aTO uito oBe arHaTe iincy HMalie
HHKaKBor 'iBpcror CKejieTa na gaK hh 3y6ojiHKe KpjbyuiTH KaKBe cy HMajiii The-
lodonti h ajKyjie. Y 3aMeHy 3a to th npHMHTHBHH arHaTH cy, 360r HcxpaHe My-
JbeM, ocTaBHJiH 3a co6om MHoro6pojHe cjjocHjme TparoBe Kojn CBCjjo'ie o h>hxo-
bom nocTojaH>y h HaTHiiy >khbot3. noneKaji, ajiH H3y3eTHO peTKO 3a ibHMa cy
ocTajia h KaMeHa je3rpa Kao urro je obo onHcano y obom pajjy Kao Cruziana
acacensis Seilacher.

3AXBAJIHOCT

AyTop obhx pejioBa ce 3axBalbyje ayropHTeMHMa HP1J-a H3 TpnnojiHja ko-
jn cy jio3bojihjih jia ce o6jaBH OBaj oiihc Cruziana acacensis. CeM Tora noce6Hy
3axBajiHOCT 3acjiy*HO je h jjohcht PI O y Beorpajiy, jip Bjiajian PajiyjioBiih 3a
BeoMa ycnejie cJjotoi pac{>Hje KaMenor je3rpa.
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Fig. 1 The photography of underside view of extemal cast with Cmziana acacensis
Seilacher (first specimen), x 2.
Cji. 1. OoTorpacfmja jjon.e crpaHe cno.tamiter othck3 ca Ciuziana acacensis
Seilacher (npBHnpHMepaK),x 2.
g. 2. The photography of leftside view of extemal cast with Cniziana acacensis
Seilacher (first specimen), x 2.
Cji. 2. OoTorpacfiHja jieBe crpaHe cnojbaimber oracKka ca Cmziana acacensis
Seilacher (npBH npHMepaK), x 2.
Fig. 3. The photography of upper side view of extemal cast (first specimen), x 1
Cji. 3. OoTorpacfjHja ropihe crpaHe cnojbauiH>er OTHCKa (npBH npHMepaK) x 1.
Fig. 4. The photography of right underside view of Cniziana acacensis Seilacher
(second specimen), x 1,5.
Cji. 4. <J>oTorpacfiHja nojivjiccue aoite crpaHe Cmziana acacensis Seilacher (flpyrn
npHMepaK), x 1,5.
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