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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 S e ilach e r. 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.

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

The traces, which are formally referred as Cruziana d 'O rb igny, 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 'O rbigny following 
S eila ch er  (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 D e lgad o  (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 đerivatives, 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 S e ila ch er  (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 C rim es, 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 C rim es, 1975c; B a ld w in , 1977). Expanded in the last time by general 
arthropod hypothesis (see B rom ley& A sgaard , 1972; S h on e , 1978).

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

I’ALKONTOLOGICAL DESCRIPTION

Ichnogenus Cruziana d 'O rbigny 1842

Cruziana acacensis S e ila ch er , 1970 
Fig. 1 and Pl. I

1940. Cmziana furcifera\ D esio , pp. 64-67, Tav. IV, Fig. 3; Tav. V, Fig. 3.
1969. Cruziana II; S e ila c h e r , p. 118, Pl. 1.
1970. Cruziana acacensis', S e ilac lie r, pp. 466-467; Fig. 7, 23, 24.
1987. Cruziana acacensis, G rub ić , 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 D esio  
(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 P1 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 vvith oblique bands (ridges) gently curving and in the 
V-pattem converging tovvard the median furrovv 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 vvide, divided by 1 to 1.5 mm vvide furrovvs 0.5 to 1 mm 
deep. Tvvo bands pass from the left lobe over the median furrovv 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 (P1 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 S e ila ch e r 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.

Cji.1. C'khiui ciio.i,aiiiii,er oTHCKa ca (|ioch:iiihm TparoM 
Cruziana acaccnsis S e i l a c h e r  H3 CHJiypa I.IeGen 
AKaKyca y J 3  JIh6hjh. A . H 3rjien ;(oibe crrpane (|io- 
CHJia: l .  cpeflFbH >KJbe6 (hjih jiHHHja); 2. h 3. jioSodh;
4. OTHcaK ciiojba[iiibHX TpaKacTHX uiK pra; 5. 6pa i/(a 
H 3 M el)y  OTHcaKa TpaKacTHX m K pra; 6. OTHcaK y c ra ;
B. H3i jic,k (|iocnjia ca jieBe cTpaHe: 7. oTHcaK cno- 
jbamitHX TpaKacTHX uiK pra; 8. cejiaM 'iBopoBa ca 
TaibHM flejioBHMa cnoJbamH.Hx TpaKacTHX uiKpra;
9. jiv'iHe 6pa3fle 3a;jifaHX 0TB0pa yHyTpaniH>HX 
mKp5KHHX Kanajia; 10. o th c iih  oMHjy; 11. o th c ijh  
npecnHpaKyjiapHHX oTBopa; 12. cynpaop6H TajiH H  
ceH3opHH KaHaJi; 13. OTHcaK OTBOpa na3ajiHHX 
K ancyjia.

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 (G rubić, 
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 banđs. The nodes are in pairs. Similar 
nodes are visible on the other specimen (Pl. 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 Cruzianđs but it is very close to the type species of the ichno- 
genus -  Cruziana rugosa d 'O rbigny. The purpose of the present paper is not, how- 
ever, to discuss details of the problems in taxonomy.

Slratigraphic position of Cruziana acacensis S e ila ch er  is known from the Aca- 
cus Formation which is Silurian in age (Middle to Upper Landoverian and in part 
Wenlockian, G rubić, 1984).

TIIE 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 
(N o v itsk a y a , 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 (N o v itsk a y a , 1982, 
Figs. 29 and 30).

The two small elongated apertures on the anterior dorsal part of the bođily 
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 siđe 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 G rubić (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 Pl. I, Fig. 2) and partly on the second (Pl. I, Fig. 4) specimens of Cruziana 
acacensis S e ilach er  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 Pl. I, Figs. 1, 
2 and 3) of bodily mould with Cruziana acacensis S e ilach er  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 vvhile 
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 no;io>Kaja »CHBOTHibe npn (J>opMnpaifay T p a ra  THna Cm ziana y3 noMoh 
cnojbaiiiH.HX TpaKacTHX uiKpra a Ha 3Hy 6aceH a.

The last statement does not diminish the importance of general conclusion that 
Cruziana acacensis S e ila ch er  and forms associated with it and the type ichnospecies 
C. rugosa d 'O rbigny 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 S e ila ch er  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 (B anks, 1970; B ergstrom , 1970; Y o u n g , 
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, G eh lin g , 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 (Brom ley & A sgaard , 1972; S h o n e , 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 O bručev , 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 
S eila ch er .
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nAJIEOHTOJIOrHJA - PALEONTOLOGIE

CRLZIAN A A CA C E N SIS  S E IL A C H E R  
-HOBA HHTEPnPETAUHJA HACTAHKA-

ofl

A n eK ca H jjp a  r p y 6 n h a

JenaH  XHnHXHHjajiHO ncnynqeH  cnojtam ifaH  OTHcaK m  cnJiypcK e A K aK yc (JjopM auHje ca  I,Ie6eji 
AKaKyca y <l>e:jaHy (m no3H aTe jioK ajiH oc™  H3 Koje noTH 'ie f l e c n o B a  36HpKa, 1940, Jlnfin ja) HMa Ha 
6HJio6aTHoj o c h o b h  TpaKe pacnopeheHe y BHfly "p n 6 jb e  k o c th " .  To je  THiiH'iHa Ciuziana acacensis 
S e i l a c h e r .  OBaj (|)och jiiih  T p a r , Met)yTHM, HMa HH3 >ivhhhx jieT aji.a: OTHcaK y c r a  Ha B e H T p a jiH o j 

crpaHH, cejjaM  HBopoBa ca  CBaKe c rp aH e  ca Kojnx n o jia 3 e  c n o jb a u iib e  T p aK acre  u iK p re , o th c k c :  OMHjy, 
OTBopa oh  Ha3ajiHHX K ancy jia, h  ofl 3an ibnx  oTBopa 3a o nu iT e  iu k p * h c  KaHajie. OBaj c|)ochji je  H acTao 
Kao cm ):i,a illll,n  no3HTHBHH OTHcaK o,( cnojbauiH >er K a j i y n a  rjiaB e  JC.'UIC Heno3naTe h  H3yMpjie rp y n e  
Agnatha ca  KapaKTepHcrHMHHM TpaKacTHM uiK praM a. HoBe 'iiiibeHHue o  HacraHKy Cruziana acacensis 
nMfijv 3a nocjiejtH uv HH3 h o b h x  h  3iia<iajiiHX 3aKJbynaKa.

K .ih v n c  p e in :  Cruziana, Rusophycus, cJjochjihh TparoBH, uiK pre, Agnatha, hordata, naJie030HK.

y B O f l

TparoBH no3HaTH y »aynH non h 33hbom Cruziana d'Orbigny cnajiajv y rpyny  
BeoMa ynaflJbHBHX h HHTepecaHTHHX o 6jiHKa, kojh y CTenaMa CTapnjer najieo- 
30HKa necTO npencTaBJbajy jejiHiie cj)ocHJie.

HxHoreHyc Rusophycus H all ce He H3flBaja noce6no y obom  pajjy jep  je o h  
BeJiHKHM jjc jiom  o 6yxBaheH HXHoreHycoM Cruziana, c jih h h o  Kao u i t o  je t o  ypa;iHo 
S e ila c h e r  (1970).

HxHoreHyc Cruziana oniicao je Ha ({jochjihom M aiepnjajiy 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 I le p y  iioh 
cbo]om BJiaiuhy.

H hctht^t  3a perHOHajiHy reo jio rn jv  h najie0HT0Ji0rHjy Pyj(apcKO reojiouiK or ([laKVJiTCTa, 
YHHBep3HTeTa y )ieo rpa;iy , Ka.MeHHHKa 6.



Elocjie yBol)eHja y JiHTepaTypy jeflan o^ Haj3HaqajHnjHX paj^oBa o TparoBHMa 
Tnna Cruziana 6HJia je oSHMna ^BOTOMHa Monorpac{)Hja oji D elgad a  (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 
npaBOM cmhcji^ peTiH KyjiMHHHpao je y no3iiaToj ny6jiHKaijiijH o cTpaTHipacJjHjii 
Cruziana ojj S e ilach era  (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 o im can o M , MaTepnjajiy, a 13 na BJiac.THTOM. 
Obhm BpcTaMa Kacnnje cy iipHj(()jiarre h HeKe HOBiije (H.np. Cruziana (ortworthi 
C rim es, 1975, h  ^p.).

llapajiejino ca TaKCOHOMCKHM pajjoM y oKBHpy Hxnorenyca Cruziana o j jb h -  

jajia cy ce jom  neTHpn rjiaBiia npaBi;a ibiixoBor npoyqaBaita: (1) pacnpaBa o oco- 
6nnaMa caMor HXHorenyca Cruziana, (2) 3 3 t h m  rparaibe 3a o6jaiuibeibeM rene3e 
t h x  o 6 j iH K a , (3) y n ip t ) H B a ib c  n o j io > K a ja  Cruziana Hxiioc|)annje y MopcKHM 6aceHH- 
Ma h  (4) ripoyliaBaibe ciparHi pacjjcKe j jH C T p n 6 y n H je  nojej(HHHX H x n o B p c T a .

Y obom BeKy noniyiio  je npeiijiajjajia -rpHJio6iiTCKa xmioTe3a y -iyMaiieiby 
rene3e Cruziana (bhjjh: C rim es, 1975c; B a ld w in , 1977). Y nocjiej^ibe BpeMe ona je 
3ajjo6HJia c]jopMy onuiTe apTponojjCKe XHnoTe3e (bhjjh: B rom ley & A sgaard , 
1972; S h o n e , 1978).

Cruziana acaccnsisoimcana je oj( C T p aH e  Seilach era  (1970) Ha TparoBHMa k o - 

jn i i o t h ’iv  H3 CHJiypcKe AKaKyc cJiopMaijHje ca njiaHHHCKor Beima I,Ie6eji AKaKyc 
(JlH6nja).

H A J iE o ir r o j io m K H  o i i h c

Hxnorenyc Cruziana d 'O rb ig n y , 1842
HxHOBpcra Ciuziana acacensis S e ila ch e r, 1970, Fig. 1,P1 I, Figs. 1, 2, 3 i 4.
1940. Cruziana turcitcra D e s i o , crp. 64-67,Tab. IV, Fig. 3Tab. V, Fig. 3
1969. Cruziana II S e ila ch e r, crp. 118,Pl. 1
1970. Cniziana acacensisSei]&chet, crp . 466 467, Fig. 7,23 h 24.
1987. Cruziana acaccnsisGru b ić , crp. 299-302, Fig. 1.

M aTepnjaji. Jej^HO KaMeHO je3 ipo  npejjiber h floiber jjejia a jejjHO KaMeHO 
je3 rpo  caMO jjoiber jjejia rjiaBe o j j  neKor HajnpHMHTHBHiijer o6jiHKa arnaTa. 0 6 a  

noTHHy H3 JioKaJinocTii ca 'janajjnor n o j jH o a c ja  njiannne AKaKyc H3Me^y MecTa 
Cep^ejieca h TaTa (N 25°29', E 10°25') H3 Koje je D esio  (1940) onncao Bpci’v 
Cruziana furcifera. 0 6 a  npHMepKa ce najia3e y My3ejy PyjjapcKO-reojiouiKor 
4>aKyjiTeTa y Beorpajjy.

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



o 6jihk. H a npefliboj CTpairn ce npHpojiHo 3aBpmaBa y iiH«y 3apy6ji,enor KOHyca a 
na 3aflH>oj CTpaHii iiMa cb ok h  npejioM.

J 1,011,h jjeo 4>ocHJinor ip a ra  je ca’ivBaH y BHj*y jjBa nejejjiiaKo pa3BnjeHa jio- 
6a, Kojn ce y npejjibeM nejiy cnajajy na MecTy Ha KOMe ce naJia3H oTBop. JleBii 
Jio6 , y 0flH0cy na nocMaTpana, je mnpoK 15 flo 20 mm a flyranaK je 50 mm h 
ep03H0HHM iiponecHMa jane je oniTeheH. JJeciiH jio6 je MaKCHMajiHO niHpoK 25 
mm a flyraHaK 55 mm h ca jjo6po 0qyBaH0M opHaMeiiTHKOM. 3 6 o r  Tora je  (J)o- 
chjihh Tpar Majio necHMeTpn'ian. FenepajiHo HOCMaTpaHO jio6obh cy 6jiaro koh- 
BeKcini TaKO fla je h cpeflibH >KJbe6 (cpejjiba Jiiiiiiija) HinpoK oko 2 mm h ;iy6oK 
oko 2 mm.

JIo6obh cy npeKpHBeHii kochm TpaKaMa Koje cy no npy»caii,y 6jiaro H3BHjeHe 
11 y biijiv JiaTHiicKor cjiOBa V KOHBeprnpajv (V-m arking) npeMa cpejiibeM * J b e6y 
hojj yrJioM oj; 15°. Y 3 cpeflibH *Jb e6 h Ha ijejioj flo itoj 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 ĵ a j(Be TpaKe ca JieBor Jio6a npejia3e 
npeKo cpejjiber >KJbe6a 11a j^ecmi jio6 h tbm o noniuia3e iiojj jej;Hy 30 jjBe TpaKe 
flecnor Jio6a. M ccihm h'iho ce 3ana>Ka jia cy TpaKe y3jiy*HO iienoTiiyHo nojie- 
Jbene iijihthkhm  6pa3jiaMa Ha jiBa jjejia. CeM Tora, 11a jjecnoj 6o Tinoj 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. IlpBO cy obh orpan- 
HH iunpoKH jio 1 mm a KpaibH caMO 0,5 mm. CjiH'ine o c o 6Hiie HMa h j^oh.h fleo 
jjpyror <£ocHJia (T a6 . I, cji. 4) ajiH ce TaMO jacno bhjjh jja cy TpaKe niHpe h ĵ a je 
cBaKa oj; ibiix y3jiy»:Ho cacTaBJbeHa H3 jjBa jjejia, 3arniM j(a je Biiuie h,hx cjio6ojjho 
H3yBHjano h necarJiacHO ca npy»caH,eM okojihhx TpaKa. I’aKo^e jio6po cy bhj(- 
JbHBH JI060BH.

KapaKrepncTHKe jjoiber jiejia 06a npHMepKa y n0TiiyH0CTii oflroBapajy ohom  
ih to  je y JiiiTeparypH H03HaT0 iioji iia3HBOM Cruziana. YnajjJbHBO je, MehVTHM, jja 
na npBOM npHMepKy TeKCType Tima Cruziana 3axBaTajy caMO Jieo je3rpa jiok ce  11a 
H,eroBHM ocTajiHM jiejioBHMa BHjie OTHCHyTH TparoBH, Kojn jio cajia HHcy 6hjih 
no3H3TH. YnpaBO t h  jjeTaJbH cy BeoMa Ba»:iiH 3a hobo TyMaHeibe rene3e OBor 
npHMepKa ( F p y 6 n h , 1987) ajni iiMajy h m hofo imipii 3iiaiiaj. Pen  je  o  cjiejiehiiM  
o c o 6iinaMa.

(1) H a npBOM npHMepKy jjBa Jio6a cy pa3j;BojeHa cpejjibHM >KJbe6oM caMO j;o 
jejjnor H eiipaB H Jinor oraop a, uinpoKor o k o  10 mm, a BHcoKor 7 mm (cji. 1,1). Koj^ 
iioMeiiyTor OTBopa j io 6 o b h  ce cnajajy h  TpaKe neMajy B H iue CBojy KapaKTe- 
pHCTHHHy V-opnjeHTaHnjT 3na'iajno je jia ce Taj o tb o p  nojaBJbyje h  Ha jipyroM 
npHMepKy ajiH je rraMO bh h ji,h b  caMO jiejiHMH’ino.

(2) TaiiKe TpaKe 11a jjoh,hm 6ohiihm j^eJioBHMa KaMenor je3 ip a  Koje cy HacTa- 
Jie j;eo6oM ihhpokhx TpaKa ca jioiber jjejia je3rpa, rpynHiuy ce y B eoM a jacno  
H3pa»ceiie HBopoBe (cji. 1,8). ILhx iiMa yKyimo uiecT a nacjiyhyje ce h Jieo cejjMor 
HBopa. Y  cBaKOM oji MBopoBa npHKyiiJbeno je 110 neT TaiiKHX TpaKa caMO y npBOM 
ce Hajia3e jiBe. HBopoBii ca cBoje CTpane ipyiiHcaiiH cy no jjBa. -  JJ,ejiHMHim o  
h cth  TaKBii 'iBopoBH cy bhjiji,hbh h na jipyroM npHMepKy (T a6 .1 , CJI. 4).

(3) T anno H3iiaj( n p B o r  HBopa Ha npBOM npHM epKy (cji. 1,10 h  11) BiijiJbiiBa 
cy jjBa jiyryjbacTa Hcnyii'ieH,a jjyra'iKa jjo 3 mm, a uinpoKa ok o  2 mm. 3ajiH,e



H cnyiiTicH ,e je HeniTO B ehe oji npejiH>er, a  ojjBojena cy TaHKOM nperpaj^oM . O B a 
nciiyii'ieH,a ce  Hajia3e Ha npejiiLCM jjejiy 6o'ine CTpaHe h jacHO cy iripa>Keiia Ha 
o 6e nojioBHHe cjjocHjmor KaMeHor je3rpa.

(4 )  H a  ropH>oj cTpaim KaMeHor je3rpa (cji. 1,12) npBor npHMepKa, ojiMax 
H3Ha^ noMeHyTHx oKpyr;iacTHX n c n y ii 'ie if ,a  Hajia3e ce jjBa cy6napajiejiHa jjo6po 
H3pa>Keiia ji;ynJia rp e6eHa. O hh  cy jiyra'iKii ok o  22  mm. Y  CBaKOM napy ce Hajia3H 
je^ aH  y3aH ropH>H rp e6eH (mnpoK oko 4 mm). CeM  T o ra  na nrapnM rp e6einiMa ce  
3ana>Ka jja  cy iio iipe'in o irijiejLemi y 8 kochx cerMeHaTa.

(5 )  H3Mel>y jjBa npeTX0jjH 0 noMeHyTa rpe6eH C K a napa, Ha ropiboj CTpaHH 
KaMeHor j e 3 r p a  Koja je m n p o K a  15 jjo 22  mm, -  iieiiocpejm o n sn a j i  oKpyrjiacTHX 
ncnvii'ieiba, H aJia3e ce  o t h cijh  j^Ba H3jjy>Kena OTBopa B ejm 'iH iie 2x1 mm (cji. 
1 ,13 ). H3Mef)y h .hx i ip h 6 jih * ho  na nojiOBHHH je jejjHO jejjBa BHjjJbHBO y3BHHieH>e.

(6) K o n a 'in o ,  iriiiaji n e T o r  h uiecTor 'inopa Hajia3e ce jme rpyne oji Tpn 
KpaTKa Jiy'ina rp e6eHa Kojn cy Mel>yco6)iio pacTaiiJi.eim h c to  TaKO jiv'ihiim >KJi>e- 
6oBHMa (cji. 1 ,9 ).

y u o p e l)eH > a . T p a r  Cruziana acacensis Kojn je onncaH y obom TeKCTy noKa3yje 
HH3 cjih h h octh  h pa3JiHKa y oj(iiocy Ha ocTane T aK cone y HXHoreHycy C ruziana . T o  
c e  BeoM a jacHO bhjih H3 CHCTeMaTHKe obhx o 6jiHKa Kojy je o 6jaBHO S e i l a c h e r  
(1 970 , bhj^h cji. 7 ). O B aj pajj, MeijVTHM, HeMa 3ajjarraK jja  ce 6aBH j(e'raji>iiMa H3 Te 
n po6jieMaTHKe. Y nope^eH >H M a cbhx jjo cajja oiracaHHX TaKCOHa Me^y C ruzi- 
ana-Ma TeK Tpe6a jja  c e  no3a6aBe cncTeMaTii'iapn h t o  Ha 0CH0By ii0TiiyH0 iiobhx  
KpHTepnjyMa.

CxpaxH rpa(J)C K ii n o J io x a j .  Cruziana acacensis S e i l a c h e r  H03HaTa je  H3 A K a- 
Kyc (j)opMaimje Koja je cnJiypcKe CTapocTH (cpejjibH jio ropibH JiaHj(OBepH h 
Ĵ eJIOM bchjiok).

MHTEPIIPKTAHHJA HACTAHKA CRUZIANA ACACENSIS

O ochjiho  K aM eno je 3 r p o ,  Koje y cTBapn, kbko  je  to  'r a 'in o  HCTHijao S e i la -  
cher  (1 9 7 0 ), -  HHje npaBH  (j)ocnjiiiH  Tpar Hero je  "undertrac duplicate", -  Ha jion>oj 
CTpaHH HMa CBe KapaKTepHCTHKe HXHoreHyca Cruziana h  HeKHX o 6jiHKa H X H o re -  

H yca Rusophycus. CaMo Ha 0CH0By T o ra  TeuiK o 6h ce M orjio  iip c j( iio c rraBHTH KaKO 
je  Taj rr p a r  H acTao. Y  KOM6HiiairajH c j^pyrHM n>eroBHM o c o 6HHaMa, Mel)yTHM, 
H irre p n p e T a n iija  reHe3e Tor o 6jiHKa nocTaje BeoMa H3BecHa h  je jjn o 'iH a 'iiia .

O tb o p  Ha flo itoj c ip a H H  npHMepKa koji Kora ce  cnajajy JieBH h  jiecnn jio 6 
(cji. 1 ,6 ) cacBHM cnrypHO npejiCTaBJi>a ycH H  otb o p , ojihociio ra'iiinje: o T H c a K  Tpa- 
ra y c H o r  O T B o p a . KapaKTepncTHHHO je, npn T O M e, jja ce Taj o tb o p  Hajia3H na 
flo itoj c ip a H H  raaBe Kao h  koji H H 3a Beh no3HaTHX Agnatha, 3araM koji HeKHX 
j^pyrHX rpyna pH6a: Acipenseridae, Pterichthyes h  Selachoidei.

P,Ba jiyryji>acrra nciiy'ieii>a Ha 6ohhhm jteJioBHMa OTHCKa Tpara M ory ce  06- 
jacH H T H  Ha cjiejiehn iia'iiiii. I Ipejui,a Hciiyii'ien>a ca o 6 e  CTpaHe cy HeuiTO MaH>a h 
cBaKaKo npej^cTaBJbajy neBeJiHKe ohh, a 3aj^H>a Mory j^a 6 y n y  caMO oth cijh  Tpa- 
roBa n p e c n H p a K y j i a p i r a x  ( o k o j io - o 'I H H X  ojjhocho npeManjjH6yjiapiiHx) 0T B 0pa, 
jep  ce najia3e Tanno na MecTy Ha KOMe ce  th  o tb op h  Mory ^a oneKyjy (no  
aHajiornjH c a  "OJK)>KajeM npecnHpaKyjiapHHX oTBopa k o j i  aMf{)HciiHjiimx H etero-



straca). Pc'i je o OTBopiiMa Kpo3 K oje yjia3H iiojia npcMa yiiyTpaniH>HM imcpraMa 
(IIoB H U K aja, 1983). To je Ba>Kiio iiocpeaHO CBCHO'iaHCTBO ^a cy ynyTpauiH>e 
uiK pie 3aHcra uocTojajie koji obiix npiiMHTHBHHX o6jiHKa. BepoBaTiio je j(a cy 
HMajie c{)opMy ntKp>Kiiiix ijen osa  KaKBii cy yTBpt)eiiii koji Hetcrostraca, Osteostraca, 
Anaspida, a mhcjih ce jja cy hx HMajm h Thelodonti.

Jl,na jiyiuia rp e6 en a  11a ropiteM Jiejiy OTHCKa Tpara HHiie o6ojie npeflibeM 
jIopsajinoM jieJiv rjiaBe n 110 CBeMy cvjiehn npejjcTaBJLajv ciiojbamibH pejbetJ) 
y3jiy>Kimx cynpaop6HTaJiinix ceii3opnnx Kanajia KaKBii ce Hajiase h koji nnaTac- 
HHjiHcf)opMiiHX Heterostraca (IIoiiiiH K aja, 1983).

,D,Ba MaJia H3jiy«ena OTBopa na npejiibeM jio p sa jm o M  flCJiy rjiaB e  Mory g a  6y- 
Jiy caMO o t;ic u ,h  T paro B a  n a p n n x  o  rB opa Ha3a jiim x  K ancy.na, K oje cy  ce  n a jia a n jie  
iieu iT o  M ajio iic iio ji t i ix  oT isopa, Kao h k o ji H eterostraca  OBe K ancy jie  h  Ha KaMCHOM 
j e 3r p y  jic jk c  i:a  m iB oy o p 6 iiTa h jiii M ajio iic iipe;( i l ; ix . M a jio  y 3BHiueH>e jej(B a 
BHjiJbiiBO, ila  c p e jin a n  ii3Mel>y iio c im x  C Tiiopa, mo>kc jja 6yjje im neaJiH a K Bpacm ia.

I I a jTiy;(iiHjn jieo o th ck č I rpara r.naBe c v  'inopoiiH h ipaK e noBe3aHe ca n>HMa. 

H 3 cejjaM 'iBopoca. CMe:inciinx ca j ic b c  c ip a n e  cfiociuia h h c t o  t o ji i ik o  c a  jie c n e  

crrpaiie, n ajio jie  nojia3C n p a o  jibc j;o  i i c t  raiiK iix  lpaKa. O n e  ce , 3aTHM n o cT en eH o  

cnajajy y  nem ro jie 6 ji>e rp a K e , a  o b c  K o a a 'in o  y  7 jo m  Jie6jbnx T p a K a  c  jejm e h 

jipyre c’ipane cj)()CHJiiior oTiicKa Tpara h y BH;iy "pn6ji,c k o c t h "  (o jih o c iio  V - m a r -  

k inga) n p e K p im a jy  n .e ro B e  jio 6 o b c . YnpaBO OBaj nocjiejiH>H Jieo OTHCKa je y JiHTe- 

paTypH no3iiaT noji n a 3BHOM Cruziana. Y  o6jaBJbeHHM nojiaijH M a o  Tp aro B H M a  

THiia Cruziana Behm ioM  n o 3iiaTH cy o t iic h h  j(e6ji>nx i’jiaBHHX TpaKa n a  yH y-  

r p a m iM M  jio 6 oBHMa, a necTO  ce 3anaacajy h Taibe T p a K e ca cTpaHe y  30HH c iio -  

jbamibHX Jio6oBa. MebvTHM, 'inopoBH y KojiiMa c e  o th cu ,ii t h x  TpaKa cKynjbajy h 

n o B e3y jy ,  Hiicy 6 h jih  n o 3 iiaTH CBe jio  npBor onnca y TeKCTy r p y 6 n h a  (1987). 
OnHrjiejiiio je jia cy oiih, 36or 6o im or nojio>Kaja na rjiaBH 6HBme »CHBOTHibe, 
ocTaBiuiH CBoj Tpar caMO y peTKHM h jaKO ciieHHcjiH'iiiHM cjiy'iajeBHMa. Meby 
npiiMepHHMa, Koje je a y io p  obhx pejioBa nperjiejiao, HBopoBH ce BHjie jacHO h 
jIo6po H3pa>KCHH caMO na npBOM npHMepKy (cji. 1 h Ta6. I) a flejiHMH'ino h na 
jipyroM npiiMepKy (Ta6. I, cji. 4) Cruziana acacensis S e ila ch er  Kojh cy <)Bj(e h 
oiiHcaiiH. OBaKBii opraim  ne nocToje iih koji jejiHe rpyne caBpeMeHHX pn6a. H e  
6n rrpe6ajio cyMH>ari H, Mel;yTn;/i, y t o  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 ĵ o cajia imje 6hjio H03iiaT0. Ciiojbamibe mKprc na JiapBaMa hckhx  
pn6a (ii.np. Gvnmarchus niloticus, Polypierus h Lcpidosircn) CMaTpane cy caMO 3a 
3a ro n en ie  H3y3eTKe. Cajia ii.hxobo npncvcTBO nocTaje 3iiarno jacim je.

JI,bc rpyiie KpaTKiix Jiy'miix rp e6ena, Kojn Jie>Ke innajj neTor h m ecTor 'ibo- 
pa (cji. ],9; ii T a6. I, cji. 2), o'iiirjiejnio 3ay3iiMajy m ccto  Ha KOMe Tpe6a ĵ a ce  
najia3e 3ajiibH o iB op n  ynyTpamibiix o iiih th x  npoBojumx iiiK p*im x KaHajia. 
Ocjiaii>ajyhH ce na Ty 'iiiii.einm v TaK otje ce MO*e tb p jih th  jia cy cnjiypcKe 
Cruziane y iic to  BpeMe HMajie ii yn y ip a iiiii,e  uiKpre.

Ha ocnoBy c b i ix  o b i ix  KapaKTepiiCTHKa iipBH npiiM epaK  ( c j i .1 , Ta6. I, c j i . 1 , 2  
ii 3) Cruziana acacensis, nocMaTpan y HejiHim MO>Ke iiejiBOCMHCJieiio jia  ce HHTep- 
n p e T iip a  Kao OTiicaK nacTao o]\ cj>ocHJinor r p a r a  -  KaJiyna n p e ji ib e r  h j io ib e r  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 4 0 °)  na Mop- 
ckom ;iiiy y  npoi;ecy ncxpane. Y  ciB apn t o  je caMO npBa Tpehima KOMiiJieTHor 
"jiV'inor" o6jiHKa Cruziana (oj^hocho R uspohycus-a). H nje jacno, m c^ tiim , 3amTO 
je y obom cjiy>iajy >KiiBOTHii>a cTaJia y obom n ojioxajy , a HHje 3aBpuiHJia CBoj 
y o 6HTiajeiiH "jiynHHr" Kpo3 cej^HMeHT. OBa npeflnocTaBKa HMa BejiHKy fl03y Bepo- 
BaTiiohe 36or ra ra  u ito  H3i Jiejia noy3jiano jja cy Te » c h b o t h il c  6 hjic  MVJbojejiH, 
KojH cy nacHBHO nyHHJiii cBoja 6e3BHJiii'ina ycTa h iip o 6 a B H H  'ipaKT h jih  jjyriiM 
KJin>Keii>eM no MyjteBHTOM ju iy  h jih  ciia)KHHM kochm (a neKajja h 6 o h h h m  

jiyiiHHM) iiarJiHM 3apiiBan>eM y Myjb 6orarr opraHCKHM MaTepnjajioM. Y  miiofhm  
cjiyiiajeBHMa Myjb je ja iie Ha6Hjan y ycTa npii janiiM Tp3ajiiMa.

Y  oj(iiocy na cjio jH y HOBpiUHiiy npBH npHMepaK Cruziana acacensis h m b  

H C K o m e n  noJio*aj ( iio jx  yrjiOM o j ;  o k o  4 0 ° )  n p e M a  j(O Jie h  H a Taj n a ' i i m  ii i i  u e j^ a  

K a o  noneT H a 4 ? a 3 a  y  c { )o p M H p a ib y  jejjHor, cpehoM , H e 3 a B p m e i io r  R u s o p h y c u s a  

( S e i l a c h e r ,  1 9 7 0 ) .

rio cT aB Jb a  ce  HHTaibe, MehVTHM, jja  jih  t o  h c to  Ba>Kii h  3a CBe o c r a j ie  B p c re  
y H x n o re n y c y  C r u z ia n a  c  o63HpoM  jja  B eh h  JieTHMH'ian iip e i Jiejj h>hxobhx i;p  r e * a  
h  4>0T0rpac})Hja noK a3y je  j;a  M ehy no3iiaTHM raK coiniM a h m s h  3Ha'iajiiHX pa3JiH- 
Ka. T aK o  je  S e i l a c h e r  ( 1 9 7 0 )  iio j; p o jj C r u z ia n a  no jjB eo  h  HeKe cjjopMe K oje c a  

th i ic k o m  BpcTOM y p o jiy  HMajy BeoM a M ajio c j ih 'i i io c th  (n .iip . Cruziana perucca, C. 
lineata, C. dilatata, C. polonica h  jjp .). C b h  t h  oG jih ijh  t o j ih k o  cy  M0pcj)0Ji0uiKH 
VjjajbeiiH  o jj C. acacensis jja  6 h , y obom  MOMeHTy, 6 h jio  iieynyTHo jja  ce h  n a  h>hx 
npHMeH>yje h c to  TyMa'ieH>e re n e 3 e . T o  c y re p H in e , Met)yTHM, j;a  HeKe HXHOBpcTe 
" C r u z ia n a "  HMajy j jp v ro ja 'in je  nopeK Jio  Be3aHo 3ancT a 3a K peT aibe a p ip o n o j ja ,  
exH iio jjepM aT a h  cji.

I l o c j i e j u b a  K o iic T a ra H H ja ,  m c ^ v i hm, HHiiiTa n e  yMaH>yje ^ n a i a j  o c n o B iio r  o t -  
K p n h a :  j j a  Cruziana acacensis S e i l a c h e r  h  cb h  o 6 jih h h  K ojH  c e  c j i a x y  c a  h>om h 
th i ic k o m  B pcTO M  y  H X H o re H y c y  Cruziana rugosa d 'O r b i g n y  iiO T H 'iy , y  C T B apH , ojj 
T p a r o B a  c i io jb a m H > H x  u i K p r a  c a  jjoii>hx j i e j io B a  r j i a B e  H eK e jo m  n e n o 3 H a T e  C T a p e  

rpyne A g n a th a .  T a j  T p a r  cy OHe ocraBHJie 3a co 6 o m  K a jja  c y ,  y npoqecy ncxpane, 
n p e j j ib H  jjeo rjia B e , H a KOMe cy ce H a jia 3 H J ia  ycTa h  c n o j b a m i b e  T p a K a c T e  m K p r e ,  
ByKJie Kpo3 noBpmimcKH MeKaiiii c j io j  M y jb a  6 o ra T  oprancKHM M a T e p n j  ajioM 
iuiHBajvhH i i e n o c p e j j i i o  m n a j j  j j n a  ( c j i .  2 ) .

^HCKyCHJA H 3AKJbyHAK

Cruziana acacensis S e i l a c h e r  H3 i iJ ia i iH iie  AKaKyc ( J 3  JlH6nja) n a  j jo ib e M  

jjejiv jejjHor K a M e n o r  je3rpa HacTaJia je o j j  Tpara c i io jb a iu ib H X  TpaKacTHx u i K p r a  

jejjne npH M H TH B H e h  n0TnyH0 H 3 y M p jie  r p y n e  A g n a th a ,  K o je  c y ,  K a o  M V Jbo je jjH , 
y3HMajie Myjb ca noBpmiiHe MopcKor j j n a .  I I p n  TOM e H>nxoBe T p a K a c T e  m K p r e  h 
n a p i m  r p y j j i iH  n a 6 o p H  ocTaBJbaJiH cy h  ja >KHBOTHH>e Tpar Cruziana-THna, KojH je 
B a p n p a o  no H 3 iJ ie j iy  h  j iy > k h h h . T o  h c t o  MO*e j ; a  Ba>Kii TaKotje h  3 a  HacTaiiaK 
c b h x  o6jiHKa c j i h ' i i i h x  ca Cruziana acacensis h  C. rugosa ajiH je h c t o  TaKO H3Becno 
j(a HeKe o j j  "Cruziana'' HXHOBpcTa HeMajy Himrra sajejjmi'iKO c o b h m  na'iHHOM 
H ac T a H K a .



H nibeH H ija  je  jja  cy  c jih h h h  TparoBH n n i a  C ruziana  no3H3TH o ^  c a M o r  

iio iieTKa KaM6pnjcKor CHCTeMa. M o * j a  i iaK  h  c a  rp a m m e  K a M 6 p n jy M - n p e K a M -  

6pnjyM  ( B a n k s ,  1970; B e r g s t r o m ,  1970; Y o u n g ,  1972). CrapHjH o 6 jih i;h  c e  jjejiH- 
m h h h o  pa3JiHKyjy oji M JiatjHX ajiH n o  onurreM H3 r J ie f ly  HiiaK n o j(c e h a jy  n a  cJ jo p M e 

HHjH nocTaHaK j e  n o  THiiy "acacensis". T o  n o c p e fln o  c y re p n m e  jja  cy  ce  xop;iaTH, y 
B H ^y iipiiM HTHBHHX n p e j ja K a  Tor C T a6 j i a ,  n o jaB H JiH  M o s t f la  B e h  y  e^naKapcKoj M y- 

Tai^H O H oj H H B ep3 n 4 )HKaHHjH (hjih MO)Kfla r e H e p H 'iK o j  eK C H Jio3 H jH ). O i K p n h e  e x H -  

H o a e p M a T a  y e j jn a K a p c K o j  3 ajeflH H iiH  (A rkarua , G h e l i n g ,  1987) y noflrpynH P o u n d  
y  J . A ycT pajin jH  H jie  jaK O  y n p n j i o r  to m  3 a K J b v i iK y.

ripHcycTBO c i io jb a u i ib H X  T paK acT H X  u i K p r a  k o h  "Cruziana >K H B O T iiiba" K a o  
i i a jc T a p H jn x  n p e jic T a B iiH K a  x o p j i a T a ,  j e  'im i> e i iH n a  K o ja  c e  y  6 y j j y h e  M o p a  i i o u i t o -  

B3 TH H y  naJieO H TO JIO IU K H M  H y  6 HOJIOIHKHM CHH Te3 a M 3  II eBOJIVHHOHHCTHMKHM 
p a 3 M aTpaH >H M a 6 e 3  o 6 3 H p a  n a  t o  i h t o  t h  M e K a iin  j je jio B H  r j i a B e  H H cy  m o i j i h  j i a  c e  
cj3o cH JiH 3y jy .  C B e  n o c j i e j j i m e  o B o r  o T K p n h a  T eK  T p e 6 a  j i a  6 y j iy  O T K pH B aH e a jiH  j e  

n p B H  B a » c a n  3 aKJi>yTiaK  B e h  c a j i a  ja c a H :  n a j c T a p n j n  o 6 j i h k  xop jiaT C K H X  u i K p r a  H H cy 

c a M o  y H y T p a n iH > e  B e h  h j i h  caM O  c n o j b a i u i t e  h j i h  K O M Ć H H auH ja c n o jb a iu ib H X  T p a -  
K acTH X  h  y H yT pau iii> H X  u iK p r a .

CTapn npHMHTHBHH a m a T H  TBopi^H Cruziana rparoBa h  h > h x o b h  noTOMi;H ca 
c i io J b a iu ib H M  TpaKacTHM uiKpjKHHM anapaTO M  >KHBejin cy n a  3 eM JbH , cyjjehH no 
h > h x o b h m  TparoBHMa, 3 aK JbyH H O  j jo  Tpnjaca (B ro m le y  & A sg a a r d , 1971; S h o -  
n e , 1978) h  t o  y M opcK H M  aJiH h  y cjiaTKOBOjjHHM c p e jiH H a M a .

ArnaTH TBopi;H C ruziana y iiejiHHH h jih  y  jjeJioBHMa j;o  c a jja  HHcy npoH a^eH H  
y  (Jdochjihom  CTaH>y, npBO, 36or T o ra  i h t o  ce  p n 6 e  ren ep a jiH O  4)OCHJiH3yjy H3y- 
3eTHo peTKo h  t o  caMO iio ji BeoMa cnenHcjDH'iiiHM y c jio B H M a  (Kao i u t o  j e  t o  jjo k v - 
MeHTOBaHO jioK a3ao  0 6 p y n e B ,  1 9 6 4 )  h , J ip y ro , 3aTO u i t o  oB e arH aT e iin c y  H M aJie  

HHKaKBor 'iB p c ro r  CKejieTa n a  qaK  h h  3y6ojiHKe K pjbyuiTH KaKBe cy  H M ajiii T he- 
lodonti h  ajKyjie. Y  3aMeHy 3 a  t o  t h  npHMHTHBHH arHaTH c y ,  36or H c x p a H e  M y- 

JbeM, ocTaBHJiH 3a co 6 o m  M H oro6pojH e cjjocHjm e T p aro B e  K ojn CBCjjo'ie o  h>hxo- 
bom  nocTojaH>y h  HaTiHiiy > khbo t3 . n o n e K a ji, ajiH H3y3eTHO peTKO 3a  ibHMa cy  
o cT a jia  h  K aM eH a j e 3 r p a  K ao u r r o  je  o b o  o n H c a n o  y  o bom  p a jjy  K a o  Cruziana 
acacensis S e i l a c h e r .

3AXBAJIHOCT

A y T o p  o b h x  pejioB a ce  3axB aJbyje ayropHTeMHMa H P I J - a  H3 T p n n o jiH ja  k o - 
jn  cy  jio 3 b o jih jih  jia  c e  o6jaBH  OBaj o iih c  Cruziana acacensis. CeM  T o ra  n o ce6 H y  
3 axB ajiH O C T  3acjiy*H O  je  h  j j o h c h t  P I  O  y B e o rp a jiy ,  jip  B jia jia n  P a jiy jio B iih  3 a  
BeoMa y c n e jie  cJjo to i pac{>Hje KaMenor je 3 rp a .
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PLATE I TABJIA

Fig. 1. The photography of underside view of extemal cast with Cmziana acacensis 
S e ilach e r (first specimen), x 2.

C ji. 1. OoTorpacfmja jjon.e crpaH e c n o .ta m ite r  othck3 ca Ciuziana acacensis 
S e ilach e r (npBHnpHMepaK),x 2.

Fig. 2. The photography of leftside view of extemal cast with Cniziana acacensis 
S e ila ch e r (first specimen), x 2.

Cji. 2. OoTorpacfiHja jieBe crpaH e cno jbaim ber oracKa ca Cmziana acacensis 
S e ila ch e r (npBH npHMepaK), x 2.

Fig. 3. The photography of upper side view of extemal cast (first specimen), x 1.
Cji. 3. OoTorpacfjHja rop ihe  crpaHe cnojbauiH>er OTHCKa (npBH npHMepaK) x 1.
Fig. 4. The photography of right underside view of Cniziana acacensis S e ila ch e r 

(second specimen), x 1,5.
Cji. 4. <J>oTorpacfiHja nojivjiccue a o i te  crpaH e Cmziana acacensis S e i l a c h e r  (flpyrn 

npHMepaK), x 1,5.
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