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Clypeina radici n . sp. (Calcareous algae; Dasycladaceae) from 
the Neocomian of the Coastal Part of the Outer Dinarides 

Branko SOKAC 

Geolo~ki zavod, Sachsova 2, p. p. 213, YU - 41000 Zagreb 

A .new :species of tiiny calcareous algae i:s described and Mitributed ito tihe 
genus Clyipeiina {C. iradici n. sp.) on the basis of tt:he shape of ru tt.mdivtided ra­
mmcations, ·thelir position in wklely spaced whorls, and ithe chairacteriJStlios 
of the calcareous skeleton. The new ·species has been round at severai 1~­
ties in the Neocornian oarbonate deposHs in the central alOd southern parts 
of the coastal part of the Outer Dima11ides. 

Opiisana je nova vrsta ixrazilto sitne vapnena&.e alge, koja je :na osoovi sli­
ka nepodijeljenih ogranaika, njiihovog ipolofaja u ramiakinutti.m ipl1$ljenima i 
k:araktecis1!ilkama vapoona:Ckog skeleta uvdtena u rod Clyipeina (Clypeina ra­
dici n. sp.). V:ma je n:aciena ma Vii~ Idkali!teta u 1karbonatinom neokomu sre­
disnjeg i j.ufoog cliJela Diinarida. 

INTRODUCTION 

Extensive investigations aiming at a more detailed lithostratigraphic 
and biostratigraphic analysis of the J urassic and Lower Cretaceous car­
bonate dep<>sits in the southern coastal and island parts of the Dinarides, 
carried out through several years, have locally yielded, among other things, 
rich fossil finds. This fossil material contains both calcareous algae and 
foraminifers, among which it is possible to distinguish (1) remains of al­
ready known species which are, moreover, frequently found in that re­
gion; (2) remains of already known species but which have not, so far, 
been found in that region; and (3) remins which cannot be ascribed to 
any taxon described so far. Moreover, detailed observations in normal 
succesions of beds with good outcropping conditions enabled the tracing 
of the first occurrences and of the extinctions of individual species at se­
parate localities, the insight into the entire fossil association in which in­
dividual species were thriving and into the sedimentary environment in 
which these species have been found. From the very beginning, particular 
attention has been devoted to that part of the uninterrupted sedimentary 
succession., which was situated between the well- documented underlying 
Upper Mahn and the equally well-established overlying Lower Cretaceous. 
However, .differing opinions as to st ratigraphic ranges of indivial taxa 
resulted ia different interpretations of the JurassidCretaceous boundary 
in the uninterrupted sedimentary column. This part of the column was 
most thoroughly sampled in order t<> obtain an insight into the changing 
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composition of the entire microfossil association as an indication of ocur­
rences of the new forms, which will dominate and give the characteristic 
appearance to the oncoming microfossil association. Such a change is 
maI1ked by the disappearance of the typical Jurassic species and by the ap­
pearance of tiny calcareous algae, often with abundant specimens, some­
times accompanied also by fragments of larger forms, to be overlain by 
deposits with first occurrences of the genus Cuneolina and other typically 
Cretaceous foraminiferal genera. The bed-by-bed sampling within that 
interval revealed a conspicuous absence of foraminifers and yielded seve­
ral samples with abundant algal remains (fragments and sections in va­
rious state of preservation). Thus the new species, C. radici, has first: been 
found as early as 1977 on Mt. Biokovo, but the material collected was too 
scarce and too badly preserved to enable a description. Afterwards this 
alga has been found, in fully identical stratigraphical position, not far 
from the village Zavala in Hercegovina, in the neighbourhood of Osojnik, 
in the Konavoska Brda Mts., and on the island of Mljet and these finds 
have made its description possible. Its biostratigraphic value, based on 
its identical stratigraphical position at the different localities, as well as 
on its often abundant ocurrence, is even more emphasized by the simi­
larity of some of its section with the corresponding sections of Clypeina? 
solkani Conrad & Rado i c i c, which at the same time casts doubt 
on the true stratigraphic range of the latter. 

Systematic description 

Family Dasycladaceae Klitzing, 1843 
Tribe Clypeineae Bassoullet et al., 1979 

Genus Clypeina Michelin, 1845 
Clypeina radici n. sp. 

0 r i g i n o f t h e n am e: the species is named in honour of the Fran­
ciscan, Dr. Jure Radie, devoted and meritorious explorer of the recent 
flora of Mt. Biokovo. 

Ty p e 1 o ca 1 i t y: outcrops along the road Siano-Zavala, about 2 km 
before the Zavala village in Hercegovina. 

Ty p e s t r a t u m: partly recrystallized biointrasparites with abun­
dant algal remains, pelecypod fragments and rare foraminifers, in the le­
vel between certainly documented Upper Tithonian and Lower Cretaceous 
levels. 

Ho lot y p e: longitudinal-tangential section depicted in Pl. 1, fig. 1 
(slide SZ-179/4, deposited at Institute of Geology Zagreb, collection B. 
Sokac). 

Di a g nos is: Calcareous alga with a cylindrical skeleton bearing wi­
dely spaced, more or less pronounced, calcified disks, or rings, tapering 
off at their rims, which- the rings - may be reduced to slight swellings 
at the position of whorls. Simple, undivided ramifications are arranged 
in single-rowed whorls, spaced widely apart (in relation to the overall 
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dimensions), this being one of the main characteristics of the new spe­
cies. The main stem shows more or less pronounced widenings at the in­
ner side of the whorls. 

D e s c rip t i o n: a large number of variously oriented, though not al­
ways well-preserved, sections shows this alga to be unbranched, with a 
simple, cylindrical calcereous skeleton bearing on its outer surface more 
or less pronounced, distally thinned, calcitic rings or else only slight cal­
citic swellings of the skeleton, corresponding to the whorls of ramifica­
tions. If these calcitic rings are well-developed, with tapering rims and 
enveloping ramifications staying more or less perpendicularly to the 
plant's long axis, they assume a disk-like shape, producing a truncated 
spine in longitudinal sections (Pl. I, figs . 2, 6, 8 upper part of the figure). 
If the ramifications are situated somewhat oblique, this disk assumes a 
saucer - or bowl-like shape, respectively, depending on the inclination 
angle of the ramifications (Pl. II, figs. 2, 5). In specimens with only slight­
ly developed calcite thickenings, instead of well-devloped disks, the outer 
surface of the skeleton appears as a wavy line in longitudinal sections 
(Pl. II, figs. 1, 4). Some specimens show a more or less bent thallus (Pl. I, 
figs. 1, 4; Pl II, figs. 1, 4). Similarly to the variable outer surface, the 
inner surface of the calcareous skeleton, lining the main stem, also shows 
a variable outline. While being in all available sections clear and sharp, 
the inner margin varies, in longitudinal sections from being straight-lined 
to wavy, this being caused by more or less pronounced swellings of the 
main stem at the inner side of the whorls, or by its narrowing halfway 
between two consecutive whorls. The shape of the central cavity (main 
stem) varies visually in a comparatively broad range from almost undis­
cernible wideniings, resulting in straightlined inner surface §PL I, figs. 1, 
3-4), to visible but not very pronounced swellings and narrowings (PL I, 
figs. I, 7-8) to pronouncedly wavy inner surface due to regular alter­
nation of swellings and narrowings along the main stem axis in some spe­
cimens (PL II, figs. 1-2, 4). The inner diameter varies depending on the 
position of the section, amoll!Ilting to about 1/3 of the maximal outer dia­
meter. 

Simple, undivided, phloiophorous- ramifications are arranged in single­
-rowed whorls, these being evenly distributed and spaced widely apart 
along the calcereous skeleton. To each whorl corresponds a calcite ring, 
starting proximally with a wide basis and gradually tapering outwards, 
this resulting - with simultaneous slight broadening of ramifications -
in the calcareous envelope of individual ramifications becoming distally 
thinner. Ra:mifications communicate with the main stem through a tiny 
pore. In relation to the overall dimensions, visually the most obvious fea­
ture is the large distance between the consecutive whorls, giving a high 
»h« value. The position of ramifications in relation to the main stem va­
ries from more or less perpendicular to slightly oblique upwards. The 
number of ramifications in a whorl varies from 7 to 14. Thought the spo­
res have not been detected they are supposed to develop in the main 
stem, with :a possibility of being situated in the distally widened portions 
of the ramifications. 
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Maximally observed 
length (L) 
Outer diameter (D) 
Inner diameter (d) 
Distance between two 
consecutive whorls (h) 

Number of ramification 
in a whorl (w) 
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Dimensions in mm: 

Clypeina radici 

4,05 
0,47-0,98 
0,14-0,30 

0,35-0,72 

7-14 

Clypeina ? solkani 
according to C o n r a d 
& Radoicic, 1972 

0,52-1,20 
0,15--0,31 

0,32--0,40 
sometimes 0,56 

8-16 
mostly 10-14 

Similarities and differences: They new species is attri­
buted to the genus Clypeina on the basis of several characteristic features 
of that genus: undivided phloiophorous branches, grouped into single-ro­
wed whorls, and the manner of their arrangement along the thallus; cal­
cite saucer - or bowl-shaped rings ( = disks) corresponding to the whorls 
or else calcite swellings on the outer surface of the skeleton. In spite of 
the variability, which is, in that species, manifested, first of all, by the 
variable shape of the calcareous sikeleiton, this species shows nevertheless 
some specific features that differentiate it clearly from other species of 
that genus, having the same or similar stratigraphic position. The diffe­
rences with regard to C. jurassica Fa v r e, C. caliciformis Ni k 1 e r & 
S o k a c, C. catinula C a r o z z i, C. hanabatensis Y ab e & Toy am a, 
C. inopinata Fa v re (probably synonimous with C. jurassica; R e ma­
n e, 1969), C. marteli Emberger, and C. zumetae Jaffrezo & 
F o u r c a de are sufficiently obvious and need not be described in detail. 
A greater amount of similarity - along with some differences, however -
exists with regard to C. ? solkani Con r a d & Rado i c i c, which calls 
for a more detailed analysis, the more so as there is some doubt that 
C. radici has been, in some cases, identified with C. ? solkani. Both spe­
cies have in common the general appearance and are of approximately the 
same size, which results in approximately identical appearance of certain 
sections. Therefore the differences between them, enabling their distinc­
tion, will be described in more detail. 

The most obvious difference is that, in C. radici, the distance between 
the consecutive whorls is, on the average, for 1/3 greater than in C. ? sol­
kani, when specimens of about the same size are compared. The next 
difference consists in the different calcification pattern of the whorls of 
ramification, which in both species, produces a ring-shaped structure. 
However, in C. radici, that ring starts proximally with a broadened base 
and tapers off distally, along the rim, giving, in vertical sections - in ex­
treme cases - the appearance of a truncate spine. In C. ? solkani, on the 
contrary, the calcareous envelopes of the individual ramifications d<> not 
thicken at their base but, rather, follow the shape of the ramifications, 
these being in C. ? solkani generally pyriform (C on rad & Ra d o i c i c, 
1972, Pl. II, figs. 2-3) while club-shaped in C. radici. This produces a di-
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stally widened, funel-shaped, calcareous envelope of individual ramifica­
tions in C. ? s o l k an i, resulting, in extreme cases, and coupled with 
a smaller -»h« value in their merging together in the vertical direction, i. 
e. in connecting the superimposed consecutive whorls distally (at their 
rims) (Conrad & Rado i c i c 1972, p. 91-92, PL II, fig. 3). Further 
on, the ring-shaped envelope, distally more or less widened, of C. ? sol­
kani, is homogeneous along the contact of the neighbouring ramifieaitions 
within a whorl (up to one half or two thirds of the overall length of the 
ramifications), becoming, more distally, individualized for each ramifi­
cation separately, a feature that has never been observed in C. radici. The 
differences concerning the calcareous rings ( = envelopes of the whorls) 
are particularly well pronounced with regard to those specimens of C. 
radici in which the ring-shaped envelopes of the whorls are reduced to 
mere thickenings of the calcareous skeleton at the issuing places of the 
whorls. As a consequence of the above mentioned differences in the cal­
cification pattern of the outer envelope, along with somewhat more in­
tense calcification of the entire skeleton, the isolated whorls ( = calcified 
disks, or rings) are never met in C. radici, while that is a rather frequent 
case in C. ? solkani, particularly with high i.h« values (compare section 
in PL II, fig. 2A, lower part, with sections in PL III, figs. 2 and 3 lower 
part). Finally, the difference in the shape of the main stem between C. 
radici and C. ? solkani is worth mentioning: more or less pronounced 
swellings and constrictions in C. radici, which has not been observed in 
C. ? solkani. In spite of the differences mentioned, the similarity and the 
close relationship of the two species are beyond doubt. Thus tehir com­
mon occurrence (though rare) in the Upper Neocomian suggests the possi­
bility that C. radici represents the older (ancenstral?) and probably the 
more primitive form than C. ? solkani. A phylogenetic connection bet­
ween the two species seems likely. Another form, which should be briefly 
mentioned here, is C. somalica Conrad et al. This species is similar to 
C. radici as regards some dimensions, but otherwise shows clear diffe­
rences which maike the confusion of the two species impossible. 

S t r a t i g r a p h i c p o s i t i o n : As has already been mentioned in 
the introduction, C. radici has most frequently been found in a horizon 
which is su.pposed to belong to, or could be with certainty established as, 
the lowest part of the Lower Cretaceous - Beriasian. The topotype lo­
cality also belongs to this stratigraphic level. The position of the samples 
containing C. radici is about 70 m aibove the last occurrence of Campbelli­
ella striata (Rado i c i c) and about 15 m below the first occurrence of 
Pseudotextulariella salevensis Ch a r o 11 a is et al. and Cuneolina sp. 
Immediately below the sample with figured specimens, debris of C. radici 
has been found accompanied with Salpingoporella annulata Caro z z i, 
rare sections of Salpingoporella katzeri Conrad & Rado i ~ i c, and 
fragments <>f Lagenoporella sardiniensis 0 t t & F 1 avian i, the latter 
being certainly established, in that region, in the deposits of the Lower 
Neocomian. It can be concluded, both from such a position and the pre­
sence of th_e above mentioned fossils in the under- and overlying deposits, 
that S. rad ici on its type locality is of the lowest Cretaceous - Beriasian 
- age. On Mt. Biokovo, S. radici has been found in the identical strati­
graphical position: about 70 m above the last occurrence of Clypeina ju-
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rassica Favre and accompanied with Salpingoporella katzeri and La­
genoporella? dalmatarum (Sok a c & Ve 1 i c). In the neighbourhood 
of the village Gubci (environs of Dubrovnik), small fragments have been 
found, which could, with due caution, be attributed to C. radici, in the 
levels with S. katzeri, their position being here, also, about 70 m above 
the last occurrence of Campbelliella striata. Again in the same strati­
graphical position, C. radici has been found in the Konavoska Brda Mts. 
(SE of Dubrovnik) and on the island of Mljet, along the road Sobra -
Babino Polje, about 2 km off Sobra. The only one locality which differs 
from the above mentioned ones is in the village Orah (hinterland of Du­
brovnik), where C. radici has been found together with typical specimens · 
of C ? solkani (Pl. III, figs. 3, 5) and immediately above Orbitolinopsis 
capuensis (De Ca s tr o). From all that, it can be concluded that C. 
radici occurs by far most frequently in the lowest levels of the Lower 
Cretaceous and consequently can, in association with S. katzeri, S. annu­
lata, L. sardiniensis, L. ? dalmatarum, and rare remains of Pseudoclypei­
na crnogorica Ra d o i c i c, be considered as an important index fossils 
for the earliest Lower Cretaceous. However, its presence on the last of 
the above mentioned localities, together with C. ? solkani and immedia­
tely above 0. capuensis, but below the first occurrence of Salpingoporella 
melitae Rado i c i c, extends its stratigraphical range somewhat more 
upwards, comprising the entire Neocomian. The specimens from the 
Upper Neocomian are, in general, smaller and less well developed, which 
agrees with its possible phylogenetic connection with C. ? solkani. 'Their 
partly overlapping ranges, along with their similarity, suggest (and even 
emphasize) the possibility of their confusion (misidentification). Because 
of that, but also because of the existence of other, as yet undescribed, 
algae whose transverse and tangential sections are similar to both C. 
radici and C. ? solkani, the occurrence of C. ? solkani in the Beriasian 
and the Valanginian, at least in the Dinarides, seems unlikely, the more 
so since the figured by C o n r a d & R a d o i c i c (1972, text-fig. 3) under 
the· name of C ? solkani cannot be identified with the forms figured in 
their Plate 2, figs. 1--4. Moreover, determinantions based only on trans­
verse sections or isolated whorls cannot be taken as valid. However the 
large variation range of C. ? solkani in our material should also be ernpha· 
sized, concerning, first of all, the overall dimensions, but always being 
characterized by constantly pyriform ramifications, i. e. by distallywi.de­
ned, funnel-shaped, calcareous envelope of the whorls. All that discloses 
the necessity of further detailed elucidating of stratigraphical ranges of 
individual taxons, coupled with precise and reliable identifications. 

R em a r k : Forms originally described as Clypeina delmatarum S o­
k a c & V e 1 i c and Coniporella piriformis S o k a c & Ve 1 i c are con­
sidered by 0 t t & F 1 avian i (1983) to represent different part:s of 
the same species, in that the form described as C. piriformis repesents 
piriform, bulbous ramifications tom off of the main stem, described itself 
as C. delmatarum. Following that line of reasoning, Lagenoporella del­
matarum (S o k a c & Ve l i c) 0 t t & F 1 av i an i n. comb. has oeen 
established. A bit later, Masse et al. (1984) have recognized - quite 
correctly, to be sure - that C. piriformis represents the same organism 
that has been described by Rado i c i c (1967) as Lacrymorphus cate-
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naeformis (considered by that author to be a microproblematicum). At 
the same time, M a s s e et al. (1984) proposed an emendation of the 
generic diagnosis of the genus Humiella, which should now be character­
ized by haVlilg perforated bulbous ramifications. So far, so good. How­
ever,, Masse et al. (1984) pushed their point still further - too far, in 
my opinion - concluding that Lacrymorphus catenaeformis Rad o i c i c, 
L. barremianus D rag as tan (1971), Coniporella piriformis, and Hu­
miella teutae all represent one and the same organism, which, according 
to the authors, should be named Humiella catenaeformis (Radoicic) 
Masse, Acquaviva & Luperto-Sinni n. comb. Our recent 
investigations, carried out subsequently in accordance with the afore 
mentioned considerations by 0 t t & F 1 avian i (1983) and Masse 
et al. (1984) and taking in account the emended generic diagnosis of Hu­
miella, make the existence of the genus Lagenoporella Ott & F 1 av i a­
n i (1983) questionable. However, the newly gathered material contain­
ing the form originally described as L. catenaeformis - which will be 
described on another occasion - suggests that the synonymizing of L. 
catenaeformis with H. teutae is not justified. Moreover, the present author 
thinks that L. barremianus D r a g a s t a n cannot be identified with L. 
catenaeformis and, still worse, H. teutae. Since the emendation of Humi­
ella by Masse et al. (1984) is based on observations carried out on the 
material that corresponds to L. catenaeformis, and taking in account 
that I do not accept the synonymizing (on the species level) of H. teutae 
with L. catenaeformis - the latter being evidently characterized by per­
forated main stem and ramifications and belonging, equally evidently, 
to the dasycladaceans - the question is whether H. teutae, too, has per­
forated ramifications remains, for the time being, unanswered (though 
the repeated investigation of our material does not exclude such a possi­
bility). Therefore, the species originally described as Clypeina delmata­
rum is here tentatively ascribed to the genus Lagenoporella (thus Lage­
noporella? delmatarum) and following the same criteria - I am inclined 
to include Lacrymorphus catenaeformis, too, in that genus ( = Lageno­
porella). Contrary to that, Lacrymorphus globosus Rado i c i c (1967) 
and L. barremianus Drag as tan (1971) still considered problematical, 
because perforated ramifications and main stem - that being one of the 
main characters of the genus Lagenoporella - are clearly visible in 0 t t's 
& F 1 avian i's (1983) material, wbele being unclear in Humiella. The 
latter genus, however, is distinct from Sarfatiella C on rad & P e y­
b er n es (1973). Further detailed investigations are admittedly needed 
which would - it is hoped - help in resolving some questions still left 
open andl<>r bring the necessary corrections into where the relationships 
are not - for the time being - clearly and unequivocally defined. 

Received December 15. 1985. 
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Clypeina radici n. sp. (Dasycladaceae) iz neokoma prlobalnog dljela 
. Vanjskih Dinarlda 

B. Sokae 

UVOD 

Vi:Segodisnja iistrafivainija s cilljem detalj:nci:jeg liitostir~s!k.e i biostratigrafs\ke 
ana:lirz.e karbonatnih nasla:ga j:ure i donje lkrede jumog ipri.obailn~ Ii. oto6nog diijela 
Dinarida rezulmala su, mec1u oota>lim, ii mdestimifuim .nailazom ob:hlnog fOSliJlnolg ma­
tecijaJa. U ovom materijailu, !lroj.i Olbjedinjuje ;yapnena&e alge i foorammifere mogu.Ce 
je ra:z1ilkovati: ostatike powatih vr.sta relatiW10 uCesta!lih u ovom podruCju, os.tast!ke 
poznatih V'I!Slta, a1'i dooaida neutvn1enih u ovom podrueju i naj~ ostaltlke koj.i se ne 
mogu pni.brojiiti dosada opi:sanriim taksonlima. Osiim ovoga, deta!lj111a promaitiramja u 
dobro otkrivenim profililiiima s eWclenmim nomia:Lnim ·sil!i!jedom naslaga omoguCila 
su pra6enje prviih pojava d nasitajainja pojediinih vrsita na pojedi!Irim Jokalitetima, 
uWd u izgled cjelolrupne za:jedinic.e lllllUJtar kojili pojecline 'W'Slte ~ju, te dko­
lis sedimentaciJe u kojem su utvlrdene vmte nadene. U slklopu ovih radova vee od 
samog p<>Cetlka istirilivanja posebnu paimju pniivilaOio je dio nasJlaga smje8ten izme­
du pouzdano dokazanog gonnjeg mailma u podillli i ~ utJ\nrdene dOllije krede u 
k.rovinri. Medutim, razlriC1ta miiMjenja o stratigrafskom rasponu pojedilll!ih tailct•,,ooo 
uvjetovala su i a-ariliciito slwacainje polofaja giranice juira-kreda u situpu ik:ooitirmllilra­
nog s1ijeda naslaiga. Iz ovog ra;z;Jioga ve~~iim brojem analim pra6en je sasitav i iz­
g~~ cj~~ fosdme zaj~~e s <;d~jem da ~ .~ bitmje ~j~ 'lea:<> ~­
CIJa poJave novih f0I1IDa, ikoJe ce datd 1 inovo obilJefJe nastulpaiJUOOJ fos1mo1 zaJedni­
ci. Taikva promjena marlci!rana je nestaintkom .titpiCniih jmsikih wsita rte naistupoo:n al­
galne zajednice pretclno simih viapnenaelciih alga Cesito brojlllih iindiM.diua, a1i mje­
stimi6no .i obiil:nim krljem kru.pnilh, imad tlrojdh s:J.tjede i prve pojave predstalV'nika 
roda Cuneoliina kao ii drugih za kredu :zmatajlllih .foramimfera. Promatnm(ja wnutar 
talro oznaeenog mterivala s evidenlt:n!im pamainjlkamijem foraminiJfera, ivrleaa cxl Siloja 
do siloja i u ra7l1i6iitim dijelo~a pojedlilnih slojeva, omoguCiila w nailaz i itail!Jvib uzo. 

1 
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raka koj.i SIU ·sadrlavali obilje ostata!ka .rarzl.i.Ciitih vapnena6ldih ailga prezentiranib 
kirSjem !i presjecima razlicitag stupnja OOt.trvanootii·. Cesito lo§e oruvarn ~ rdklri&tail±liiran 
fosillm materijat, lkaio sto je to bilo &ltuooj iS pl'V!im nailarziima Clypeina radici n. sp. u 
Biokovu joo 1977. g., odgadao je IIljtm.n prokaz do neke druge prililke. Po.oovtoi naaaz 
ove ~ste alge u straitilgrafslm •potpUiOO ii.deIJJtit.noj porziciji nedailelk:o zaseOka Zavala u 
Heroegovmi, pa zatim ~iroj okolind Owjnlika, Konavoskim bnlima i rnaj!lad na otdk.u 
Mljetu amogu6io je da se pristJupi njeziimJom opisu. Biostirat.igra.fska vrijednosit ove 
ailge, koja p~i ii1L spomenute identiCne stratiigrafiske pooicije na navedeniim lo­
kalitettima kao i teste brojnosttl njeziinliih milvdua, naglaSerla je i sili~eu nekiih 
njezirnih presjeka s dstoVII'Sllim presjeci!Jlla vrste Clypeina ? solkani Con ir ad & 
R ado ii t i c, S<to dovodi u ipi.tatnje utvr&vanje iStvamog .stratzi~og iraSlp!Olla ove 
poslijednje. 

Famihija: Dasyoladaceae KuWiing, 1843. 
Tiribus: Clypeineae Bas&ou:Het et a:l, 1979. 
Rod: Clypeiina Micheliio, 1845. 
Clypeina radici n. sp. 

Pod ir i j e t Io Ii men a: v.rsta je posve6ena predanom ii za&umom istra!ivaru 
recellJtlne filore Biokova dr. Fra. Juri Radieu. 

Tipicnii lokaliiteit: i.zdanci uz cestu Slano-Zavala oko 2 km prije zaseoka 
Zavala u Hercegovini. 

Tip it ID. d. s lo j e v .i: diijelom a-ekixiistalizi•mnrl. biomtraspari.ti s brojin:i!m ostaoima 
alga, Jm:Sjem Mroljlka~ i ·rijet'kim foramin.Wferama u nilvou i:z.me&i SllgUmO u~ 
nog gomjeg titona .i pouzdano dakarzane dooje .Mede. 

Holot!ip: uzdufino itan:genciijailm presjek prilkazan rna Tab. I. sl 2 sadrlain u 
preparatu SZ-179/4. 

D d j a .g no z a: Vapnenaaka alga cilindriCn!Og sk.edeita s vi.§e ill manje :razvijeaiim, 
prema obodu istanjem.im ovaipnjelim pI1Steni.ma ~Ii Itek nematmo naglaSeniirm odeblja· 
nj1ima u nivou priljena. Jedinostawri nepaclij.eljeni ogranci smjestem su u jednored· 
ne, i s abziiriom na ukiupne dimenzije, iirzramto razmaik:m.lire pi:iSljene, Sto je· i jedna 
od osnovnih odlika nove WiSite. MatliCna sitanica pokarruje jace ~Iii .slabi1e :iwa7.eoo 
proMrilvanje u nivou prliljena. 

Oph: Veci broj razNaitio orijentilranih presjeka, aid illMailost if: ne uvijek u !Sta· 
nj111 dobre 00uvainostd, prezentiTa naim ovu algu 1kao nerazgroojenu, :s jedoostavnim 
oilindrOOnim skeletom ;kojega na :vaIDjiskoj ~ini. odlikuju v:iiSe Di mainje razv!ijeni 
diistalino istamjeni kalcitni prsteni., ii!li IDJima odgovamju6a vaipnenaOka odehljainja 
skeleta u nivou pr51jenja. U slufaj.u .intenmvno ira:zwijenm kalciitmh iprstena i ojih~ 
vog uoOljiivog dilstalrnog stainjivanja, uz .pmblimo okomiti !p<>lofaj ogranaka ina uz. 
du7nu os biljke, ovi pnsteni irmaju iirzgled dli!Ska, au urz.du7mom presjelru rtupog itma 
(Tab. I., fig. 2, 6, 8 ~u rnjem diijelu slilke), odnosno kod 1kosog polofaja ograinaika 
taij prsten popr.ima · ed mnjrura illi rpliltlke zxijel!i.ce, OVliSlno o lkutu n~ba ograinaka 
(Tab. II., sl. 2, 5). K rpri.mjeraka gdJe v~a<9ke prstene zamjenjuJu 'V'iSe lili ma· 
nje nagla.Sena odebljainja, vainj.ska powsiina. skeleta u 1UZdumom presjelru oortava se 
valovitihn izgledom (Tab. II., sl. 1, 4). Na &tanovitJom broju tpllimjeraka zapafa se 
jate ili Slabije ·povijanje •tail.11.l!Sa (Tab. I., 81. 1, 4, Tab. II. sl. 1, 4). SliOn.o lkao !to je 
var.ijabilna valll!jlSka povr§ina .skeleta, varijaibilinim li2Jgledom odlilwje se [ unutramja 
povtI1Siina uz :maitienu :st:aniou. Redovito ja&oo i . ostiro ocrtani rub unutmfaje pow· 
sine vatira od pribl!iZno :ravnog do valovitQg. Ovo je uzrdkovanio v•iSe i~ mmje izra. 
tandim pro!imvm11jem matlitne istanice u mvou ogranaika, odmsno inje:ninim sufava. 
njem na ·P.riiblifmo polov·ini udaljmos1li dva susjedma ipr§ljena. Variranje ob1ika §up­
!jtime matit:ne stallllice kreCe se vizudno u relatWIIO sirokom rasponu. l()id gotovo no­
uoeljtiivog prosirnvanja, pa ·t·ime i raVlnog tmutraSI?jeg ruba .(Tab. I., sl. l, 3-4), prekx> 
viclljivog, ali nenagla8enog proSi'I1ivanja i sumvanja (Tab. II, sl. 1, 7, 8) do jasno 
valoviitog unutra-$njeg ruba kao pds}Jed.ica ipraVlilnog sufavooja i §iirenja matiene 
stamce ·kod pojediinm pl'limjeraka (Tab. II., st 1-2, 4). Promjer llllIWtmmje §upljme 
ovtisno o mjestu presjeka varira i u naj.~irem diijelu zaiprema pribl!itno 1/3 ulrupnog 
diijameka. 

Jednosta'Wlli nepodijeljeni ogranci filaiofomog .tjpa raspore&mi su u jedooredine 
priljene, OOC>j>i su jednolimo, .pravtloo Ii siirolro razmalk!nuti du! ivapooillal(Slrog skeleta. 
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Svakom prsljenJU odgovaira kailci.mi pristen koji ·se od sire baze posrtupno sta:njll.lije 
prema obodu sto uz ilstovremeno cldistalmo laiga1r1i0 p11osfrenje Qgranaika uv.jetuje ta­
nju kalcitnu ovojnicu u v>11hu ograrnaika. Komunilkaoija ogranaika s maJti6niom. sta:­
nicom ostivarena je pornma vtlo malih d!imeooij.a. U odnoSIU na cjelolrupne d.imen· 
zije alge ~e1no je na:glasena medu:sobna udaljenost S1USjednih p~sljena, odinoS!llo 
veliJka vrijednost h. Polofaj ogranaka ru odnosru na 1ll2ldWI11U os staJblj-ilke l~re6e se od 
subve11tiikailin:og do Jagano UJS1trmljenog prema gore. Broj ogranalka u iprsljenu varirra 
od 7 do 14. Premda spore I11iis1t1 primjeeene, pretlpostaivilja ·se lll!jiihov Tazvoj ru marti6noj 
sta!Il!id k:ao i mogu6i iSmjestia:j u dista1nom profuenjru ograrnaka. · 

Dilmemilje siu prtlikazane u en:glestkom •tekistu. 

S ~ i c no ·s t d. i :r a (l like: Opiisarna wsta pribrojena je rodu Clypeina n:a OiSiIIUVii 
ViSe odlli!ka znaeajllli:h :z;a OVaJj rod: nepod~jeljeniih ogranaJka iiJioiofom.og :tilpa, grupi­
ramh u jednoredne prSljene ti nacina n!jihovog 1rasporeda dui .ta1usa, vapne.rua~kiih 
prstena koji odgovaraju prsljenima, a dislkoildalnog ·sru iJJi pliitko zdjelitastog obliika, 
iili paik nj~ma odgovara odebljanje na vaJnjrS:koj srt:rani skeleta. Unatoc vairijaibiJim.ostii, 
koja se unutar 'mste mainifestirra p11venstveno piromjenjd'Vlim irzgliedom Skeleta, ova 
vrsta pokaruje nirz specilf.i6nosti kojiima rse jasno rraz1illruje od ostaJih vrs.ta roda 
Clypeina b1i!skog Hri idenltiianog strntii:grafskog polotaja. Zbog OOiltih razli.ka iirz.medu 
C. radici n. sp. i C. jurassica Fa v ;re, C. calicif ormis Ni ik le ;r & S oik a<!, C. ca 
tinula C a r o z z i, C. hanabataensis J ab e & Toy am a, C. inopinata Fa rv re 
(vjerojatno sinooim C. jurassica, Remane 1969), C. marteli Embergeir i C. 
zumetae J a f frr e z o & F o u ire ad e, ndli!hova da!ljnja det:aljillija 1USporedba. inije 
potrebna. Meduitrim, C. radici n. sp. pokazuje dosta sld.6nosti, ahl 'i r82Jl!iika, s V'r1Stom 
Clypeina ? solkani Con r a d & Rado i Ci c sto zaht:ijeva 111jihovu iS1Cl1piOdju me­
dusobnu usporedbu, 1lim wk, jer postojli. opravdana rSWil[]ljia .da je u pojedmiim silu· 
eajevirna ovdje opisama v:rsta poistovjeOOn.a s ivristom C. ? solkand. SliOnost ovih 
dviju v~sta postoj.i u njli!hovom opeem izglediu, .pa i pri<blimo hlentifuim dimenzi· 
jama, sto iana za posiljediou i prublimo isn izgled nekliih n}ihovlih ;piresjeka. Zbog 
toga i:scrpnije ce se prhlrazati radilke :koje omog:uouju njhovo irazlii\kovanje. Vmta 
C. radici razlilkuje se od C. ? solkani eviden1mo (prilbiLiimo .jrechtu 1tJrecimJ.) ve6om uda­
ljenos6u susjedrnih prsljena, pmrnatrano na pnilm:jerairrna podjedru:llkrh dimenzi:ja. Ra­
zlika ovih v·rs•ta uoeljiva je ii u iinitemitetu ovapnjenja ovojlllica ogDarnaika stopljenli!h 
u vanjslci prsten. Dok se 1taj prsten :kod C. radici od odeblj01I10g proksimail!llog rdijela 
diistalno istarnjuje, pa ekstrernno rpopriana dzgled roupog tma u vert!iikamom piresjekru, 
kod C. ? solkani vaipnenatka ovojlllica ogranaka nema tog zadebljainrja u iproksimail.­
norn dijelu i prema vani rsHdedi ob1ik ogranaJka koji je kod. C. ? solkani prert:efuo 
kiruSkastog oblilka (Con .rad & Rado 1icd.c 1972. Tab. II. st 2-3), dak je kod 
ove vrste u praw1u lcijacast. Ovo re:z;ultira d:ils1tal.rnim proSWrenjem ovojnice ikod C. ? 
solkani da bi se u ekistiremnim s1ueajeviana ostva:riJ.a mog:u6nosit doclira ovojnica ru 
superpo:z;iciji susjedn!irh rpr8ljena (Con:rad & Radoicic 1972, p. 91-92, Taib. U, 
sl. 3). Naidalje p11stenasta ovojllliica 'Vli8e thli rnaaje p.roS:iJrena ;pirema vani kod. C. ? 
solkani jedi[J;stven:a je na cluiini dodira susjednih ogDanaika .istog prSljeoo (do polo 
vi.ne iilii dvije trreci<ne u!lrupne duf,iJne ogranaJka) diOk se prema vam Wn!cLiWdualiziira za 
svaik.i ogDainak posebno, sto niikada n1·je slrueaJ u C. radici. Raizlilka OV'ih dVlij111 v:liSlta 
u pogledu vanjrshlh pristena n:arioOiito jre .i7JraZel1a u odnosu ma one indi¥i:due C. ra­
dici, kod kojdh je prst:einasta ovojllllica zarnijenjena odeblj•aJVanjem varpnenra&og Slke­
leta u nivou prs1jena. Posijedica narvedell!iih .razLlka u oblikovanjru vanj:S'ke OIV!Ojnlice 
i ·ndto jace ovapnjenje cjelokupno'g Skeleta, oc1truje rse gotovo rpotlpl.l!nim iiu>starn­
kom iwliraniih prSljooja :kod C. radici, Sito iinaCe nije .riijeda:k stueaj za C. ? solkani 
posebno kada je u .pitmliju vilooka vrijednost h (usporecldi presjelre Taib. II, s. 2A 
nili. dio p.resjeka s presjecima TaJb. III, sl. 2 ii 3 tdOil!jli dio :presjeka). Na kraiju usp<>. 
redbe ovih dv1iju vrsta vll1ijedno je ispomenruti <i irazlilru o Oibliku martiC:ne s.tanice, s 
vi8e hli manje villjivim rprosiir1vaDJ1jem i SIUZavanjem kod C. radici sro mje uOC-eno i 
kod C. ? solkani. Urnatoc navedeni.h ·razI~ka rneS1Ul1liilljiva je sJronoot ii! .s.rodniosJt ov:i:h 
vrsta, pa njihov, premda rijedak, zajedn1icki nalaz ru istom uz.o:rilru (~ gorinjeg neo­
koma), S1Ugerirn moguCniosrt da C, radici predstaiv1ja staJriju i vjerojaitno liJshOdiSrnlU 
formu za C. ? solkani. Manja .slti6nosit, aid. samo u pogloou nelcih dimen2ija positoji 
irz;medu C. radici i C. somalica Conrad art al., uz ilnaee mn.idenrtne ~iilke kioJe 
iskljucuju potrebu nijrihove detaljnije usiporedbe. 

S t r a t i g r a f s k i polo z a j: Kao sto je ¥ec spomenrUJto ru uvodnom dajelu, W· 
sta c. radici n. sp., nalawm na veeem brojru 1okar1iit:eta, naj6eSce potjeee m IIiivoa za 
kojeg se pretpootavlja ~lli 5e ~gume:rutkano moie ozna.Citi najwim di:jelom donje 
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krede - benia:s. Iz ovog IIliivoa priilrupljen:i .su uroroi i na topotiipsilrom ldkaliitetu ko­
j.ih je polofaj u kontiinuiram.om ·slijedu illaslaiga ma'l1kiir.ain zad!njim nalazom Camp­
bellzella striata (Rado i c i c) oko 70 m ilspocl, te piivom pojavom Pseudotextulla­
riella salevensis Ch a r o 11 a is at a I. d prVINn predstavnicima roda Cuneolina oko 
15 m :imad ~a s C. radici. Neposredno ~ UZOI1ka ~ kojeg je 'VII'Slta opi.sa!na, 
nje7Jini fraigmenti nadeni su u zajedniai s fragmentima Salptngoporella annulata 
CaTozzi, rije~kilm rpresjeciana Salpingoporella katzeri Conrad & Radoli.cic 
te fraigmentima Lagenoporella sardiniensis 0 t t & F 1 avian i, za ilroju je u ovom 
podrucju utvrdena nesumnjd.va prtlisuitnost u naslagama niieg 1r1edkoma. Iz ovaikvog 
poloZa:ja, te ip!1isurtnrosti spomenutriih fosila u rpodirui i ~rovilili, more se zaildj:utiiti da 
C. radici na topotipskom lokal:itetiu potjeee mrz naj1Ill1Ze donje krede-beriasa. Identio 
nog polofaja, u zajednici sa Salpingoporella katzeri Conrad & Radoicii.c, Lo. 
genoporella :? delmatarum (So k a c & Ve li c), a Oko 70 m iznad zadnje pojave 
Clypeina jurassica F av ire, ova V·rsta nadena je i u Biokovu. U okolii.ni zaseoka 
Grebci (sira olrolma Duhrovnilka), nalarzi S!iltnih tiragmenata koji bi se uz nu2mJ 
Opre'llnOSt mogli pribrojiiiti ovoj wisti takoder rpotje6u lirl nivoa sa Salpin~_oporella 
katzeri Con T ad & Rado i c i c, a kojii Ii ovdje leXi dko 70 m imad zadnjili nailaza 
Campbelliella striata. U is1toj stratigrafSkoj pozidici vrsita je nadena i u Konavoskim 
brdiana (jugoistoano od Dubromilka) te na otoku Mljetiu uz ces.tiu sto od Bab:inog 
polja vodi za Sobru (oko 2 1~m pl1ije Sobre). Od dosada naivedenog strat~rafskog 
.poloiaja ove vrste odstupa loka1iitet u zaseolru Orab {zalede Dubirowtilka) gdJe je !Da· 
c1ena u zajednioi s ,tJiJpienim oblioima C. ? solkani {pl'imjenice na Tab. III. sl. 3, 5) i 
neposredno iiznad nalaza Orbitolinopsis capuensis (De C as .t To). Iz cjelokupne 
amlize polozaja na pojedi.mm lokaliltettlma moie se zakiljuciti da se ova VII"Sta do­
minantno poj:a'V'lj1Uje u najmziim dijelovima donje :krede za koju je, u asocijaci1i sa 
Salpingoporella katzeri, Salpingoporella annulata, Lagenoporella sardiniensis, Lat:e· 
noporella ? delmatarum, i 1rijetike os1a1:1ke Pseudoclypeina crnogorica R ado i c 1 c, 
zn:aiCajan bi:0istratiigra£slci manker nastuipa donjoe kirede. Medutim, priswtnoot ove w­
ste na posljednje spomenutom lokailiteru u zajedniici s C. ? solkani, a neposredno 
iznad 0. capuensis, aJli ispod prv.i:h pojava Salpingoporella melitae Ra do i c i c, pro­
Siruje vert>ikaJ.ni raspon C. radici na oijeli neokom, premda su rprimjeroi iz gomjeg 
neokoma sitniiji i opCeniJt:O mljaviij[ sto itakoder Sltojii U prilog Vee navedenoj mo­
gu6nosti nje:zrline filogenets1ke povezanosti s C. ? solkani. Ovakav stratigrafsiki ras· 
pon, uz poStoje6u sli6nost C. radici s C. ? solkani, sugerira i naiglafava moguC:nost 
njihove zamjene. Iz ovog r~a, kao i pojava. jo8 nedefiruranrlh alga lk:ojima su po­
pre6ni i tan1genoijalni pres·jeci s1iooi opisanoj vil"sti, a:li i C. ? solkani, mafo je vjero­
jatno - ibarrem Sito se tire podrucja Dinairida - da je C. ? solkani pnisutna u beriasu 
i vaLendiisu. Ovo tdm v·iSe sto se matecijal pr.ilkazaJn od C on :r a d & Ra d o i c i c 
(1972, text. fig. 3) oonacen vrstom C. ? solkani ne mo7.e poi'Sltovjetrliti s materi.jalom 
na lillj:i!hovoj Taib. 2, sl. 1--4, kao sto se ne mogu :pitihva1liti kao validne ni odredbe 
osnovane s·amo na popreanim presjeoima ii.ili ·izoHranlim pirSljenima. Mectutim potreb­
no je ukazati ,i na Siiroki ras.pon vami.ranja C. ? solkani (u naSeim materijruu) prven­
stveno u pogledu opCih dimeooija uz wvijek is.to obli.Jkovane ~e ·kruSastog iz. 
gleda, odnosno s dismLnilm pl10Silrenjem vrupnena6ke ovoj'Illice pr8Ijena. Sve ovo uka· 
mje na nuZn.ost dailjinjeg praeenja strattiigrafSlkog raspona pojediJn.ih ita:klsocna, s pred­
UJ'Vjetom nij.ih<>ve pouzdane determiinaoi1je. 

0 pa s k a: Original.no opisalna Clypeina delmatarum Sok a c & Ve H c i Co­
niporella piriformis Sokac & Vel.ic 1981. pretlpoistavljena je od Ott & Fla­
via n d kao jedilnstvena vnsta kod lk:oje oblici oznaeenii. kao Coniporella piriformis 
predstavljaju samo kruSkaste o.:,aran.ke prvo spomenute vrste, pa je u lronrt:ekstu tak­
viog :ra:mnaitranja naciinljena nov. comb. Lagenoporella delmatarum. Ne§to kasnije 
Masse et a I. (1984), sasvm ·ispraWl!O, u iv·rsti od nas opdsainoj ikao Coniporella 
piriformis :prepozn:aju od Radoicic .(1967) ,rainije opisam.u Lacrymorphus catenaefor· 
mis Ra d o i c i c, naivodeci .ist~remeno dopunu karaikteri!stika troda H umiella lro­
joj se ;pnidaje i iperfuracija ikruskasti:h ogramalk:a. Iz ovoga Ma5se e.t al. (1984) iz. 
vode zailcl.j1UCak da Lacrymorphus catenaeformis, L. barremianus D :rag as tan, Co­
niporella piriformis i Humiella teutae predstavljaju gedan rte .iJsti organmrzam kojega 
ovi wtorJ irrleillllju Humiella catenaeformis {Rado i c i c). Istra2liivaintja provedena 
nak!na:dno u okviru navedenih rawnatrajna 0 rt it & F I av i an ii. {1983) d Mas s e 
et a I. (1984) uz navod dQPune karakiteri•stilka roda Humiella dovode u piitanje i 
dailj[])j111 potrebu egzistenoije 1roda Lagenoporella ruspostavljenog od 0 rt rt & F 1 av Ii· 
an i (1983) . Meautim, nalaz novog materijala OOC>jli se od!llosi na izvomo opi:salnJu fOl'­
mu L. catenaeformis, a ikoji ce birti iprikamm. u jedooj chiugoj prilici, U!kazuje na ne-
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opraivdanost poistovjeCivMja L. catenaeformis s v:r.stom Humiella teutae. Talkoc:ter 
sam miSljenja da objeik!tivno !llije mo~ee pilstovjetim ob1i1k op.i:san od Dr a ga­
st an (1971) 1kao Lacrymorphus barremianus Drag as tan s L. catenaeformis, a 
ni u ikojem 1sliuCaju s H. teutae. Kaiko je c)QpUllla iroda Humiella od Masse at al. dalna 
na OSDJO\loi promatranja fo11rne L. catenaeformis, a s obzi!rom da ja :ne !Pl'ibvaeam 
opmvdanost k.ao ni mogu6nost poi!9tovje6ivainja Humiella teutae s Lacrymorphus 
catenaeformis ina kojo.j je perforacija 9taibljilke d ~amika eviidenma, kao Sito je 
ev.identna njezim pripadnost dasiiklladacejarna, piitanje perforadje ~a ikod 
Humiella teutae, m saida sma<trarn nedovoljno j asoim, .prernd.a ponovtn!i ipregled na.-
5.eg materijala sugerirra rou mogu6nost. Za sa:da ·pmrnamo opiJsaniu JVTSlbu ozn<aCenu 
Clypeina delmatarum uvjetino priiibrajam rodu Lagenoporella (Lagenoporella ? del­
matarum) kao sto sam sklon ·d.a na osnovi istih lciriterija formu primarno Olpisam.l 
kao Lacrymorphus catenaeformis R ado d c.i c prtlibtrojlim rodu Lagenoporella, lddk 
forme Lacrymorphus globosus Rado ·it i c ~ L. barremianus D ·rag as tan i dalje 
smatiram problemaitilkom. Ovo iz trMJ!oga sto je perforac1ja ogranaika i istabljilke ikao 
jeclme od primall111iih odiliilka roda Lagenoporella n.eospomo v·idljdva na mateviiJahu ~ 
zentdranom od OH & Fl avian~ {1983), a nedovoljno jasmo kod roida Humtella 
za lkojeg smaitram da se ipa!k difurenciira od rod.a Sarfatiella (Con !I' ad & P e y­
b e r n es, 1973). Daljinja istinmvainja koja su OOigledaro nufua ostalv11jaju narn m<> 
gu6noot kasnije korekoije ovtlisno o ire:ru1tai1lilllla i :nuvim spomajama do koj.ih ee se 
vjerujem doCi. 

PLATE - TABLA I 

1--8. Clypeina radici n. sp. 
1. ~tucliooa:l - oblique seo1lion 

(uzdu7m.o11msi presjek); x 29 

2-3. Longilt!udliooa!l - <taingentdail seatiOillS, f.iJg. 2 Haloty.pe 
(wdum<>¢cmgencijalni presjed, Sil. 2 holottlp); x 29 

4-5. Oblique - tangentilal seotliolnis 
~ja11Jni presjeci); x 29 

6. Ob1iq11.1e stX)tioo {Jrosi presjek); x 29 

7. Longituclional section (uzdu7.ini presjek); x 28 
8. Longiitudional - obliq;ue seottion 

(uzdu.Zno-Jcosi presjelk); x 29 





PLATE - TABLA II 

1-2, 4-10. Clypeina radici n. sp. 
1-2, 4. Longit'Uldi0111ail - obLique seations 

(uziduiJno.,kosi p•resjeci); x 32 

3. Clyipeiina .radici n. •sp. A tangeintia1l-Oblique. sectiion, A' obliqrue •seotlion:s, 
B Sai1p~ngoiporeMa ainnulaita CairoZZJi obl'iiiuie seotion 
(A tangenoijailno~kosi presjek, A' ik.osi presjeci, B ikiosii ipresjek) ; x 32 

5-6. Obl.iqrue 1seoHo.ns (1kosi presjeci); x 32 

7-10. Cross sectiorJIS (popreonri. presjeci); x 32 
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PLATE - TABLA III 

1-5. Clypeina? solkani Conrad & Radoicic 

6-7. A Olyipeina radici ·n. sp., B Sailp~nigoporelila ikaitreni 
Conrad & Ra.doicic 

1, 3. Ob1ique - tangent.la! sectioms 
(koso-tageincijail.n.i ipresjec'i'); x 32 

2. T:airngen:ti1aJ .section (1ta1ngencijallflli ,presjek); x 32 

4. Oblique ooction i(ikosi presjek); x 32 

5. Cross seotiio:n (popreani ipresjek); x 32 

6. A obtlique-tangeilll:fal sect·ion, B obliique section 
(A koso-tageincijaJini presjek, B kosd :presjek); x 32 

7. A longitud'ionail seotiion, B oblique section 
(A uzdiuzni rpresjeik, B kosi presjek) ; x 32 




