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B . MuHea- TypONCKUe aACOH/tnlbl U3 paiioJW cOpoiJa Bpe:JHUK (IOzo-3anaDiiMl 50Ai'O pu_q) _ npeLICTan­
JICHbl 6 TypoHCKHX aMMOHHTHbiX BH,liOD 1!3 paiiona ~IC)K.11y ropo.1a\IH 5pcJ II II K 11 Tpblll: 1.1'"-'l'siceras pe­
ramplum (ManteI 1) , Collignon iceras woo llgari (M a n t e I 1) , C. cnrolinum (d' 0 r hi g n v) 
C. brauaisianum (d'O r big n y), Subprionocyclus neptu ni (G e in it z) H Scaphites gri •l i fzii (d' o·r­
b i g n y). 0HH npHHa,ll.JJ e)KaT K 4 po,ll.a~-1 11 3 cc~1efiCTnaM l!O,ll.OTJlfl,ll.OB Ammonitina 11 i\ncyloceratina . 
.Una H3 HHX, C. brauaisianum 11 S. neptuni . OllHCblnarorcH nncpBLie B 5oJrrapHH. Bee ycr:l ii OB.~l! llnhr c 
BH,ll.bl IHieiOT Ba)KHOe 3lla 1IeHH C ,ll.JI fl crpanrrp aQJHll llCp XHCfO ~ICJI3. Col/ignoniceras "-'00/ f_r;,uri n Su bprio­
·nocyc/us nepfuni HBJIH IOTCH Hll ,ll.CKCOllbfWI .'(JIH CTi.ill,llapTIIbiX 0,1\IIOIDICIII·IbiX 3011 ry p011a. 

Abstract. Six Turonian amm onite species from the region between the to wns of Brezni k an d 
Tran are determined : Lewesiceras peramplum (M a n t e I I), Collignoniceras woo llgari (M a n t e I I), 
C. carolinum (d'O r big n y) , C. brava isia nu m (d 'O r b i g n y), Subprionocyclus neptuni (G e i­
n i t z) and Scaphites geinitzii (d 'O r big n y). They belong to 4 genera and 3 fami lies of Ammoni­
tina and Ancyloceratina suborders. Two of them, C. brauaisianum an d S. neptun i, are descr ibed for 
the first time in Bulgaria. All of the establi shed speci es are important for the Upper Cretaceous s tra­
tigraphy, especiall y Collignoniceras woollgari and Subprionocyclu s neptuni , whic h arc zonal in dexes 
of the s tan dard Middle and Upper Turonian ammon ite zones of the sa me names. 

Introduction 

The ammonite stratigraphy of the Upper Cretaceous sediments in the regi on bet ­
ween the towns of Brenzik and Trtm was done in the middl e of the centur y a lm ost en ­
tirely by U a H K o B et al. (1960), IJ, a 1-1 K o B, 5 a I< a .noB a (1962) and IJ, a 11 -

K o B (1968). Some ammonites of Late Cretaceous age were found near the village of 
Kosarevo (0 o .n K H II e s, K a p a r 10 .1 e B a, 1962) , an area out of the stud y re­
gion. The greatest part of Tzankov's specimens was described and illustrated by U a H­

K o B (1982) and is kept in the Museum of Palaeontology, Sofia Uni versity. 
The objectives of the present study are to describe an d figure the new specimens, 

obtained from the region and to revi se part of Tzankov' s material. There is hi gh va ri a ­
bility of some Collignoniceratid species often veiling the I imits between them and thus 
complicating the detailed Turonian stratigraph y. So, it is important first to consider 
the recent concept of the species and to outline the criteria differentiating them one 
from another. The detailed lithology of the sections and the stratigraphic results will 
be shown in another publication. 

31 



T~e present study is made under the project "Geological evolution and palaeogeo­
dynamlcs of Bulgaria in the Mesozoic and Tertiary" financed by the Nationa l Fund 
"Scientific Research", project NZ-204. 

Material 

Five Upper Cretaceous sections in the region between Breznik and Tran have been ful­
ly described and analyzed for macrofauna, foraminifera and sporomorphs. In two of 
them near the vil lages of Iz vor and Ljalinci (Fig. I) rich, relatively vari ous and con­
siderably \\ell preserved ammonite fauna of Turonian age was found (Mine v, 1994). 
Characteristic forms are those of famil y Collignoniceratidae Wright & Wright. 
The representatives of this family predominate and show considerable species diversity. 
Scaphitid ammonites are presented by one species with four specimens . Family Pachy­
discidae Spat h is represented by one, large and very well preserved Lewesiceras pe­
ramplum (A\ an t e I 1). 

All of the determined species are important for the Upper Cretaceous stratigraphy, 
especic-tlly two of them - Collignoniceras r.wollgari and Subprionocyclus neptuni, which 
are zonal indexes of the standard Middle and Upper Turonian ammonite zones of the 
same names (Kennedy, 1984; 1985). The whole mCJterial is held at the A1useum of 
Palaeontology, SofiCJ University. 

Brief description of the ~.ections 

The Turonian sequence in the sect ion near the village of Izvor is represented by two 
packets (No. 2-1) (65.00 m). 
2. (50.00 m) l rregular flyshoi da l al lerna !ion of cl aycy to sandy I i mestones and marls. The following 
ammonite taxa were fo11nd: from 39.00 to 50.00 m - - Subprione>cyclus neptuni (G e i nit z) and Col­
lignuniceras bravaisianum ( d' 0 r b i g n y ); from 12.00 to 21.00 m - C. bravaisianu m ( d' 0 r b i g­
n y), C. woollga ri (Man t e II), C. carolir111m (d' 0 r big n y) and Scaphites geinitzii (d' 0 r big­
n y); from 3.00 to 6.00 m- C. woo llgari (Man t e II), C. carolinum (d' 0 r lJ i g n y) and Lewesi­
ceras peramplum (M a n t e I 1) . 
I. (15.00 m) Yellowish and shee ted sandy marls, intercalated hy thin (0.20 m) limestone beds. They 
comprise the ammonite taxa Col/ignoniceraswoollgari (ManteI I) and C. carolinum (d' 0 r big n y) . 

In the Turoni an part of the sequence near the village of Ljalinci three packets 
can be recognized (No. 3-1) (above 45.00 m). 
3. (27.00 m) Yellowish sandy limestones with rare intercalations of marls. They have yielded the 
following ammonite taxa: from 23.00 to 25.00 m- Subprionocyclus neptuni (G e in it z) and Col­
ligrwniceras bravaisianum (d'O r big n y); from 12 .00 to 20.00 m- C. woollgari (i'v\ a n t e I I) and 
C. carolirwm (d'O r big n y). 
2. (16.00 m) Gra y, sandy marls, interbedded by limestones of various thickness . At 3.00 m one spe­
cimen of Collignoniceras woollgari (M a n t e I I) and one of C. carolinum (d' 0 r big n y) were found. 
I . (above 2.00 m) Conglomerate bed. The matrix is red and sandy with glauconite . 

Systematic description 
Measurements. Made in the manner of Kennedy, Wright (1981) and F uta­
k ami (1990) CJnd given in millimeters, where D ,..· diameter, Wb = whorl breadth, 
Wh = whorl height, U= umbilicus, UT = number of umbilical tubercles per whorl, 
VT = number of ventral tubercles per whorrl (X- UT or VT per half of a whorl). 

Suborder AMMONITINA H y a t t , 1889 

Superfamily DESMOCERATACEAE Z i t t e I, 1895 
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Family PACH YDISCIDAE Spa t h, 1922 

Genus Lewesiceras S p at h, 1939 

Type spec i e s. Ammonites peramplus M an t e I I, 1822, p. 200 by original de­
signation from Turonian of Sussex, England. 

Description (by Wright, Kennedy, 1981). Lewcsiceras includes 
both large and small species, all characterized by a more or less rounded whorl section, 
strong but somewhat irregular ribbing on the early whorls, with umbilical tubercles 
and constrictions. The ornament declines at maturity and may disappear completely. 
The suture has wide, open elements and shallower incisions than most later members 
of the family. 

0 c cur r en c e. Cenomanian to Turonian; Europe, North Africa, Southern 
India, Japan, Texas. 

Lewesiceras peramplum (M a n t e I I , 1822) 

Pl. I, figs. Ia. b 
1822. Ammonites peramplus Man t e II; J. Sower by, p. 79, pl. 357 
pars 1853. Ammonites peramplus Man t e II; Sharpe, p. 26, pl. 10, figs. Ia, b; non figs . 2, 3 
1857. Ammonites Lewesiensis Man t e II ; Sharpe, p . 46, pl. 21, fi gs. la-c 
1871. Ammonites Lewesiensis M n t.; S chI u t e r, p. 23, pl. 8, figs. 5, 6 (non 7) 
1872 . Ammonites Lewesiensis M n t.; S chI u t e r, pl. 9, fig . 7 
1887. Pachydiscus peramplus Man t e II sp., Laube & Bruder, p. 225, text-figs . 3a, b 
1887. Pachydiscus Lewesiensis M a n t e I I s p . , La u b e & Bruder, p. 226, text-figs. 4a-c 
1887. Pachydiscus jtwencus La u be & Bruder, p. 228, pl. 29, fig. I 
1951. Lewesiceras peramplum (M a n t e I I); Wright & Wright, p . 20 
1951. Lewesiceras lewesiense (ManteI I); Wright & Wright, p . 20 
1951. Lewesiceras sharpei Spath; Wright & Wright, p. 20 
1959. Lewesiceras peramplum (Man t e II); H a 11.~ H H & ill H ~~a 11 c K u !"1, p. 185, pl. 12, fig. 

4; pl. 13, fig. 4 
1967. Lewesiceras peramplum (Man t e II); H o us a, p. 10, pis. 1-3; pl. 4, figs. I, 2; text-fig. 3 
1978 . Lewesiceras peramplum (M a 11 t e I I); Ken 11 e d y & H a nco c k, pl. 24, figs. la-c 
1978. Lewesiceras /ewesiense (Man t e II); Kennedy & Hancock, p. V. 19 
1981. Lewesiceras peramplum (M a n t e I I); Wright & Kennedy, p. 29, pl. 2, figs . 1-3; pl. 

3; text-figs . 9-12 
1981. Lewesiceras peramplum (ManteI I); Kennedy & Wright , p. 495. pl. 74; pl. 75, figs. 

1-7; text-figs . I, 2 
V 1982. Lewesiceras perumplus (ManteI I); U. a H K o B, p. 34, pl. 14, fig. 5 

Nom en c I at u r e. Lectotype, designated by A me d r o (in R o b as z y n ski 
et al., 1980, p. 254); BMNH 8108, one of ManteI I 's (1822) syntypes from Lewes, 
Sussex; refigured by Wright, Ken ned y (1981, Text-fig. 11). 

M a t e r i a I. One I arge and very well preserved specimen. 
D i m e n s i o n s. 

Specimen I (D) Wb Wh I Wb:Wh I u 

BM 015 215 78 97 0.80 60 (28 %) 
Cr2 1147 89 41 25 0.61 20 (22 %) 

Des c r i p t ion. Large, moderately involute shell with 13 ribs on the outer 
whorl. The ribs are only main and arise from umbilical tubercles. The secondary ribs 
completely disappear by a diameter of 100-120 mm. The primaries are weak or absent 
on the venter. The umbilicus is middle wide. Suture line is not observed. 

My specimen is closely similar to BMNH 44454 from the Middle Chalk of Kent and 
to those from Tuffeau of Ponce, France, which were illustrated by W r i g h t, K e n -
ned y (1981, Text-figs. 9, 12). The specimen of Tzankov (U a H K o B, 1982, p. 34, 
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pl. 14, fig. 5) is of medium size and not very typical. Therefore he compared it only 
with one of the H o u s a's specimens (1967, pl. 3, fig. 4) . 

Remark s. The full di scussion of the species was given by H o us a (1967, 
p. 10) on the basis of 186 specimens from Czechia and Slovakia . Using 3 specimens 
from Briti sh Museum of National Hi story, London, and some from the other collec­
tions W r i g h t , K en n e d y (1981, p. 32) decided that L. peramplum (M an t e I) 
is well distinguished from its Upper Turonian successor L. mantelli W r i g h t & 
W r i g h t at the most growth stages. The former has much greater size, more height 
and compression in middle stages and less prominent and spinose umbilical tubercles. 

0 c c u r r en c e. Turonian Mammites nodosoides and Collignoniceras woollgari 
Zones in England, France, Germany , Czechia and Slovakia . LO\ver-Middle Turonian 
in the section near the village of Izvor, No. 2, m 3.50 - BM 015 and "southern of the 
village of Srednogorec" (I..l, a H K o B, 1982, p. 34). 

Superfamily ACA NTOCA RATACEAE de Gr o s s o u ,. r c, 1894 

Famil y COlLIGNONICERATIDAE \V ri g ht & Wri g ht , 1951 

Subfamily COlLIGNONICERATINAE Wri g ht & Wright , 1951 

Genus Collignoniceras Brei s troffer, 1947 

T y pe species. Ammonites woollgari ManteI I, 1822, p. 197, pl. 21, fig . 16; 
pl. 22, fig . 7, by original designation of Meek, 1876, p. 453 as type species of Prio­
notropis Meek 1876 (non Fieber, 1853) for which Breis troffer (1947, un­
paged) proposed Collignoniceras as nomen novum; Turonian of England. 

Des c r i p t i on (by W rig h t, Ken ned y, 1981). Medium-sized, modera­
tely involute to evolute ammonites. Early whorls compressed, parallel-sided, orna­
mented by crowded or sparse, prorsiradiate, straight or flexuous ribs, mostly long, 
with weak to strong umbilical bullae. All ribs bear in the early stages outer ventrola­
teral tubercles in addition to siphonal clavi. 

This style of ornament is, in some species, retained to maturity. In most species, 
however, the ribs coarsen, become widely spaced, with strong to weak umbilical tu­
bercles (which migrate progressively outwards from the umbilical margin), prominent 
inner and outer ventrolateral tubercles which may fuse into a massive horn or flared 
rib, from which commonly arise pairs of low ribs joining siphonal clavi more numerou 
than the ventrolateral and linked into a more or less continuous keel. Rarely the orna­
ment is greatly reduced on the body whorl. Sutures I ittle incised, with masseive sadles. 

D i s cuss i on. The genus Collignoniceras Brei s t r offer is very similar 
to some other genera of the same subfamily and especially to Prionocyclus Meek, 
Subprionocyclus S hi m i z u and Subprionotropis B as e. The differences between 
them have been fully discussed by many authors like Wright (1957, 1979); Mat­
sumoto (1959, 1965, 1971); Kennedy, Wright, Hancock (1980); 
W r i g h t, K e n n e d y ( 1981 ) ; F u t a k a m i (I 990, I 991 ) . 

I'll try to point out the most considerable distinctions between Collignoniceras 
and the other 3 genera . 

Collignoniceras differs from Prionocyclus in that the latter has very fine dense, ir­
regular ribs through most or all of its ontogeny and a broader venter with an entire or 
serrated keel (Wright, Kennedy, 1981, p. 102). Other differences were dis­
cussed by Matsumoto (1965, p. 19). He mentioned that in Prionocyclus the fine 
serration of the keel is more numerous than the ribs, whi Je in Collignoniceras it is coar­
se and high, and corresponds exactly in number with the ribs. The keel looks more con­
tinuous in the former and it is accompanied by shallow grooves on its sides. 

F uta k ami (1990, p. 237) provisionally distinguished Collignoniceras from 
Subprionocyclus in that the former has prorsiradiate ribs and siphonal clavi on the ou-

34 



ter whorl in comparison with paired or alternated long and short sigmoidal ribs and a 
continuous and persisten t keel i 11 the latter. 

Subprionotropis is intimately allied to Col!ignoniceras and the differences may by 
reduced to its small size, more involute \\·horl s, absence of a high siphonal keel and ha­
ving ribs ari sing in pairs from umbilical bullae . 

There are some difficulties connected the out of use name Seh~·ynoccras. It was 
introduced by Warren, S t e I c k (1940). They had proposed the genus Selwyno­
ceras with Prionocyclus borealis Warren as type species. Wright (1957) regarded 
it as a subgenus of Collignoniccras. Following an ap pli ca tion by M a t s u mot o and 
Wright in 1966, the International Commission on Zoological Nomenclature ruled 
in 1968 (Option 861) that Co!lignoniceras Breis troffer should be given priority 
over Selwynoceras W a r r en & S t e I c k, by those who regard two as synonyms. 

0 c cur r en c e. Collignoniceras is widespread in the middle of the Turonian 
stage, the classic woollgari Zone; it overlaps Mammi/es nodosoides Zone in the low Tu­
ronian and ranges well on into the high Turonian . There are records from England, 
France, Germany, Czechia, Slovakia, Pol and , Rumania, Bulgaria, Russian, Turkestan, 
Japan, USA, Canada, Colombia, North Africa and Northern Australia. 

Col/ig noniceras woollgari (.!\\ a n t e I I, 1822) 
Pl. I I, fi gs. 1-4 

1828. Ammonites Woollgari Man t e II; J . de C. Sower by, p. 165, pl . 587, fig. I 
non 1841. Ammonites woollgari ManteI I; d'O r big n !', p. 352. pl. 108, figs. I-3 
1855. Ammonites Woollgari Man t e II; Sharpe, p. 27, pl. I I, figs . I , 2 
pars 1872. Ammonites \f!oollgari ManteI I; S chI u t c r , p. 25, pl. 9, fi gs. 1-5; non pl. 12, figs. 

5, 6 
1872. Ammonites Woollgari Man I e I I; G e in i I z, p. 148, pl . 33, fi gs. I, 2 (?),non 4, G 
1887. Acuntlwceras woollgari (M a n t e I I); La u b c & Bruder , p. 235. tex t-fig . 
1887. Acanthoceras Schluterianum La u b e & B r u d cr. p. 236. pl. 29. fi gs. 2, 3 
1951. Collignoniceras woo llgari (:\\a nte II) ; \V ri g h l & W ri g hI, p. 30 
1957. Collignoniceras (Collignoniceras) woollgari (.\1 a n l c I I) ; W ri g hI, p. L 426 , te xt -fi g. 547, 

3a, b 
1958. Prionotropis woollgari (M ante I I) ; Jl y 11 noB & Ll p y 11.\11 ll , p. 122, pl. 60, figs. la-c 
1959. Collignoniceras woollgari (M a n t e I I) ; Matsumoto, p. 105, tex t-fi gs . 55-57 
1963. Selwynoceras mexicanum (Bose); Pow e I I, p. 1225, pl. !66, fi gs. 2-7 ; pl. 167, fi gs . I, 3-8; 

pl. !68, fi g. 4; text-figs. 2-4 
1963. Collignoniceras cf. woollgari (Man t c I !) ; Wright, p. 6!0, pl. 86 , fig. 3; pl. 89, fig. 4 
1965. Collignoniceras woollgari (M a n t e I!) ; M a t s u mol o, p. I I , pi. I, figs. 1-6 ; pl. 2, fi gs. 

1-3; pl. 3, fi gs. I , 2; text-fig . 6 
1971. Collignoniceras woollgari (M anteI I) ; M a t s urn o t o, p. 130, pl. 21. fi .e;s . 4; test-fi g. I 
1972. Collignoniceras woollgari (ManteI I) ; Cobb a n & S co t I, p. 94, pl. 14 , fig. 5; pl. 30, 

fig. I, pl. 37, fi gs. 9, 10 
1978. Collignoniceras woo llgari (ManteI I); Ken n c d y & H a ncock, p. v. 19, pl. !? ,figs. 

la -c 
1980. Collignoniceras woollgari (ManteI I); Kennedy, Wright & Han co c k, p . 560, 

pis. 62-67; pl. 69, fi gs. 3, 4; pl. 71, figs . 1-3; te xt-figs. lA, 2-4 
1981. Collignoniceras woo llgari (ManteI I) ; Wri g ht & I<. en n c d y, p . 103, pl. 28, fi gs. 1-3; 

pl. 29, fi gs. 1-7; pl. 30, figs. 1-3 
V 1982. Collignoniceras (Cotlignoniceras) woollgari (Mant e I I) ; U. a 11 K o B, p. 48, pl. 33 , fi gs. 1-3 
V 1982. Collignoniceras (Selwynoceras) schluterianum (Laube & Bruder); U. a H K o B, p. 49, 

pl . 24, fig. I 
pars 1982. Prionocyclus acutisiphona/us sp . n. U. a H K on, p. 50, pl. 24, figs. 4, 5, 8; non fi gs. 2, 3, 

6, 7 
pars 1982. Collignoniceras (Collignoniceras) carolinum (d'O r big n y); U. a 11 K o B, p. 49, pl. 23, 

· figs . 4, 6, 7; non fig . 5 
1982. Collignoniceras woollgari (ManteI I); Rob as z y n ski eta 1., p. 134, pl. 5, fi g. 
1982. Collignoniceras woollgari (M a n t e I I); 5 a JI a H, p. 220, pl. 22 , fig . 5-7 
1985. Collignoniceras woo llgari (Man t e II); Cobban, p . 81, fig. 6 J I<. ; fig. 7 I 1\ L 
1990. Collignoniceras woollgari (ManteI I) ; Cobban, p . 89, pl. 5, Figs. 6-13 
1990. Collignoniceras woollgari (Man t e II); F uta k ami, p . 237, pl. I, figs . 1-3, 6 

Nomen c I at u r e. Lectotype, designated by W r i g h t , W r i g h t , 1951, p. 
35; BMNH 5682, from the Middle Chalk of Lewes, Sussex, refigured by Kenn edy, 
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Wright, Hancock (1980, pl. 62, figs. I, 2; pl. 63, fig. 9) and by Wright, 
Kenn edy (1981, pl. 28, fi gs. 3a, b; pl. 29, fig. 5). The sa me authors presumed 
two addi tional specimens from Mantell's collection to be paralectotypes (Kennedy, 
Wright, Hancock, 1980, pl. 69, figs. 3, 4; Wright , Kennedy, 1981, 
pl. 29, figs. 6, 7) . 

Mater i a I . 27 s pecimens an d a lot of fr agments . 
D i men s i on s. 

Specimen D Wh VT UT u 

BM 002 15.3 5.0 4.6 (30 % ) 
BM 003 13.4 4.9 32 32 4.8 (36 % ) 
BM 004 14.5 6.1 X 16 X 13 5.2 (36 % ) 
BM 016 24.5 10.4 8.6 (35 % ) 
BM 017 26.2 9.0 X 20 X 17 11.3 (43 % ) 
BM 018 47.7 17.5 X 22 X 17 18.4 (29 % ) 
BM 020 45.2 16.3 X 22 X 17 17.2 (38 % ) 
BM 023 26.3 10.2 38 38 9.5 (36 % ) 
BM 026 25.6 10.2 X 17 X 17 9.7 (38%) 
BM 027 31.5 12.3 X 21 X 19 11.6 (37 % ) 
BM 031 16.4 5.1 X 15 X 15 6.2 (38%) 
BM 032 18.1 8.8 28 26 4.9 (27 %) 
BM 033 10.0 4.3 X 16 X 13 3.3 (33 % ) 
BM 034 16.4 6.9 X 19 X 16 5.4 (33 %) 
BM 035 22.5 7.8 X 16 X 13 9.3 (41 % ) 
BM 037 27.5 9.0 X 17 X 17 12.4 (42 % ) 
BM 038 29.6 11.7 11.8 (40 % ) 
BM 039 27.3 9.6 X 18 X 15 10.5 (38 % ) 
BM 058 14.8 5.8 X 14 X 14 5.6 (38 % ) 
BM 086 21 .7 8.5 X 14 X 14 9.4 (43 %) 
BM 089 21.7 7.5 8.2 (38 %) 
BM 090 22.1 8.7 9.0 )41 % ) 
BM 091 33.8 12.3 X 19 X 14 14.6 (43 % ) 
BM 093 25.1 9.6 X 17 X 14 9.8 (39 % ) 
BM 095 27.4 9.5 10.1 (37%) 
BM 097 21.1 7.5 X 15 X 15 7.2 (34 % ) 
BM 098 22.0 8.8 X 14 X 14 8.4 (38 %) 
Cr2 1218 38.2 15.6 36 28 14.3 (37 %) 

D es c r i p t i on. A detailed description was given by Mat s umoto (1965) 
and by K en ned y, W r i g h t, H an cock (1980). Mats u mot o's diagnosis 
is quite interesting when undertaken with the Bulgarian material. He had examined 
l arge number of small specimens comparable to those obtained in the present study 
and had recognized six kinds of variation (A-F) within them. My material could be ge­
nerally ass ign eLI to Group B, C and F (Matsumoto, 1965, p . 15-16). 

Group B m ay be regarded as representing the most typical C. woollgari. The ribs 
are s imple, almost equ a lly long, but some are stronger than the others and provided 
with umbilical bullae. In the di stantly costate stage the intercalated rib may remain as 
a much reduced, faint riblet (Matsumoto, 1965, p . 15). The serration of the keel 
becomes high a nd the ribs- quickly di stant in diameters above 20 mm. Thi s group is 
shown on Pl. I I, fig . 4. 

Group C foretells Prionocyclus hyatti (S t an ton,) of a higher zone (Mats u -
mot o, 1965, p . 16). Thi s group is characterized by ribs of unequal intensity, being 
a t fir st fa int and then moderately strong, separated by interspaces of the same width 
(Pl. II , figs. I, 3) . . Later the interspaces become broader and weaker secondaryribs 
or faint riblet s are intercalated between the strong primaries . They are free from um­
bilical bullae but some of them have small ventrolateral tubercles. 

Group F foreshadows Subprionocyclus branneri (An de r s on) [ = S. cristatum 
(B i II i n g hurst)] of the Upper Turonian (Mat s umoto, 1965, p. 16). The 
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difference between young and late stages is not sore­
markable in this group. The ribs are all simple, less 
prorsiradiate than in group B, almost equally long and 
strong (Pl. II, fig. 2). The serration of the keel is 
moderately high. 

On the basis of the above criteria I am inclined 
to transfer some of Prionocyclus acutisiphonatus ll, a H 

K o B (1982, pl. 24, figs. 4, 5, 8) and most of his Colli­
gnoniceras carolinum (d ' 0 r b i g n y) (ll, a H K o B, 

1982, pl. 33, figs. 4, 6, 7) to C. woollgari. I think so 
because the range of variation in C. woolgari is greater 
than the differences between that specimens and the 
Matsumoto's ones. I don't doubt that Tzankov' s Col­
lignoniceras (Selwynoceras) schluterianum (L a u b e & 
B r u de r) is C. woollgari, too (ll, a H K o B, 1982, 
pl. 24, fig. I). 

0 c cur r en c e. Lower and especially Middle 
Turonian (classic C. woollgari Zone) in Europe, Ru­
ssian West to Transcaspia, Japan, USA, Mexico, Nor­
thern Australia. Middle Turonian, section near the 
village of Izvor, No. 2, middle part (m 12.00-21.00)­
BM 058, No. 2, lower part (m 3.00-6.00)- BM 016, 
BM 017, BM 018, BM 020, BM 023, BM 026, BM 
027, BM 031, BM 032, BM 033, BM 034, BM 035, 
BM 037, BM 038 and BM 039, No. I (m 10.00)­
BM 002, BM 003 and, BM 004; section near the vi-
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Fig. I. Sketch-map of the study re­
gion with Turonian sequences of the 
investigated sections; I - conglo­
merates; 2- limestones; 3- marls 

llage of Ljalinci, No. 3 (m 12.00-20.00)- BM 089, BM 090, 
BM 095, BM 097 and BM 098, No. I (m 3.00) - BM 086. 

BM 091, BM 093, 

Col/ignoniceras carolinum (d'O r big n y, 1841) 

Pl. I I, figs. 5-7 

1841. Ammonites carolinus d'O r big n y, p . 310, pl. 91, figs . 5, 6 
1872. Ammonites carolinus d' 0 r big n y; S chI u t e r, p. 27, pl. 9, fig. 6 
1887. Acanthoceras Carolinum d'O r big n y; Laube & Bruder, p. 232, pl. 27, fig. I 
pars 1978. Selwynoceras carolinum (d '0 r b i g n y); K e n n e d y & H a n c o c k, pl. 26, fig. 3 

(on! y) 
1980. Collignoniceras carolinum (d'O r big n y); Kennedy, Wright & Hancock, p. 

574, pl. 68, figs. 1-11; pl. 76, figs. I, 2; text-figs. I b, 5. 
1981. Collignoniceras carolinum (d'O r big n y); Wright & K e 1111 e d y, p . 106, pl. 30, figs. 

4, 5 
pars 1982. Collignoniceras (Co/lignoniceras) carolinum (d'O r big 11 y); I.J; a H K o B, p. 49, pl. 23, 

fig. 5 (only) 
pars 1982. Prionocyclus acutisiphonatus sp. n. I.J; a HI< o !l, p . 50, pl. 24, figs. 3, 7; non figs. 2, 4-6, 8 
1982. Collignoniceras carolinum (d'O r big n y); Rob as z y n ski et al., pl. 5, fig. 4 

Nomen c I at u r e. Lectotype, designated by K en ned y, W r i g h t. H an­
co c k, 1980, p. 574; MNHP 6778a, one of d'Orbigny's specimens from Calcaire a 
Cephalopodes of Martrous, near Rochefort, France and refigured by them in pl. 68, 
figs. 4-8. 

Mater i a I. II specimens and few pieces. 
D i m e n s i o n s. 

Specimen D Wh VT VT 

BM 001 
BM 012 

16.2 
25.0 

6.8 
8.2 36 36 

u 

7.2 (44 %) 
11.6 (46 %) 



BM 029 22.9 8.3 9.4 (41 % ) 
BM 030 X20 X20 
BM 036 27.5 10,0 11.6 (43 %) 
BM 040 14. 1 5.5 X 18 X 18 6.0 (43 %) 
BM 042 22.8 8,5 9.8 (43 %) 
BM 043 27.5 9,6 39 39 11.3 (41 %) 
BM 085 30.0 9,8 X22 X22 13.7 (45 % ) 
BM 072 24.3 8,9 10.5 (43 % ) 
BM 094 18.8 5,6 7.7 (41 %) 
Cr2 1216 30.0 11,4 44 44 11.8 (40%) 

D es c r i p t i on . The species is adult at sm<JI I diameters. The whorls are com­
pressed with about 30-40 rather low, rounded, prorsiradiate ribs, arising at the umbili­
cal shoulder without bullae . M at s umo to (1971, p. 1.31) upheld the view that 
C. carolinum is immature example of C. woollf{ari. In fact these t\\'0 species are very 
different. C . carolin um is finely and densely ribbed and at comparable diameters the 
ribbing is much more subdued and the venter tuberculati on finer. It never develops the 
coarse umbilical bullae and ribs. the massive ventrolater<JI horns or the complex loo­
ped ventral ribbing and tubercles of C. woollgari . The finely ribbed forms I ike these of 
Group B of C. woo llgari (.Matsumoto, 1965) are di stingui shed from the t ype of 
C. carolinum in alwa ys developing relatively coarse ribs at a diameter of 20 mm or 
less and by ribs th<Jt are sharp rather than subdued, straight rather than flexuous (W r i­
g h t , K e n n e d y, I 98 1 ) . 

Everything sa id so far enab les me to refer two of Prionocyclus acutisiphonatus 
T z a n k o v (ll, a II I< o B, 1982, pl. 24, figs. 3, 7) to C. carolinum. 

0 c c u r r en c e. Middle Turonian, Collignoniaras woollgari Zone in England, 
German y, France, Bohemia and Turkestan . Middle Turonian; section near the village 
of Izvor, No. 2, middle part (m 12.00-21.00) - BM 072, No. 2, lower part (m 3.00-
6.00) - BM 012, BM 029, BM 030, Bi'v\ 036, BM 040, BM 042 and BM 043, No. I 
(m 10 .00) - BM 001; section near the village of Ljalinci , No . 3 (m 12.00-20.00)­
BM 094, No. 2 (m 3.00) - BM 085 . 

Col/ignoniceras bravaisianum (d 'O r big n y, 1841) 

Pl. 11, fi gs. 8- 10 

1841. Ammonites bra vaisw nus d 'Or big n y, p. 308, pl. 91, fi gs. 3, 4 
1855. A mmont tes Bra ua isianus d '0 r b i g n y; S h a r p e , p. 52, pl. 23, fi gs. 8, 9 
1965. Collignoniceras woo llgari baliui (!\ n d c r son) Matsumoto, p. 16, pl. 3, figs. 3, 4 
1965. Subprionocycltts branneri (And e rson) Matsumoto, p. 50, pl. 13, figs . 2a, b 
197 1. Subprionocyclus bravaisianus ( d '0 r h i g n y) M a t s u m o t o, p. 137, pl. 21. fig. 3 
pars 1982. Prionocyclus awtisiphonatus sp . 11. U a 11 K o B, pl. 24, fi gs. 2, 6; non figs. 3-5, 7, 8 
1983 . Sttbprionocyclus percarina{t.ts (H a II & Me c k) Cobb a n, p. 18, pl. 5, figs . 26-37; pl . 15, 

figs. 5. 6 
1990. Collignonicuas bravaisianum (d'O r big n y); f uta k am i, p . 238, pl. I , figs . 4, 5, 7; pl. 

2, fi gs. 1-14; pl. 3, fi g. I ; pl. 4, fi gs. 2, 4, 5 

Nomen c I <1 t u r e. Lectot ype, cl<:>signated by Mat s umoto, Nod a (1966) , 
the d'O r big 11 y 's original (1841, pl. 91, figs. 3, 4) from Calcaire a Cephalopodes of 
Martrous, near Rochefort, France. 

D i s cuss i o 11. The species was estab li shed as Anunonitcs brovaisianus by 
d'O r b i g n y (1841, pl. 308, pl. 91, figs. 3. 4). Then Matsumoto, Nod a 
( 1966) pointed out that brovaisiwws is referred to Subprionocuclus and is closely allied 
to S. neptuni in various respect s. After that H a nco c k et a!. (1977) and W r i g h t 
(1979, p. 320) h<Jve regarded S. bravaisianus as a synonym of S. neptuni. F uta k a­
mi (1990, p. 240) considered that thi s species has <Ill intermedi ate feature between 
C. woollgari and S. neptuni in ornamentation of the shell. Namely, ribs are sometimes 
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paired of alternately long :1nd short like in Subprionocyclus, but such ribbing is also 
observable on some species belonging to Collignoniceras in some growth stages. F u -
taka m i (1990, p. 243) was inclined to conclude that this species is better placed in 
the genus Collignoniceras because of the genera l simi larit y in features of the keel, rib­
bing and sutural elements to C. woollgari rather than to S. neptuni. 

Mater i a I. 13 specimens and several pieces. 
Dimen sions 

Specimen D Wh VT UT 

BM 022 25.1 9.8 X 22 X 17 
BM 052 25.0 11.0 X 27 X 21 
BM 056 24.5 10.4 X 24 X 18 
BM 057 14.2 5.4 X21 X 17 
BM 059 ~4.8 12.4 X28 X22 
BM 060 24.6 10.1 
BM 069 26.4 9.1 
BM 070 27.0 10.6 X 21 X 16 
BM 078 23.9 9.6 X 18 X 17 
BM 080 26.4 II. I X 17 X 14 
BM 099 21.2 9.3 X20 X 13 
BM 101 15.2 5,6 
BM 105 18.7 8,1 
Cr2 1215 26.7 10,0 42 34 

u 

8.9 (35 %) 
9.5 (34 %) 
8.1 (33 %) 
4.6 (32 %) 

12.4 (35 %) 
9.1(37%) 
9.8 (37 %) 

10.1 (37 ~~) 
8.8 (37 %) 

10.1 (38%) 
7.5 (35 %) 
5.3 (35 %) 
6.9 (37 %) 
9.1 (34%) 

Des c r i p t i on . C. bravaisianum is characterized by a compressed whorl, 
wide umbilicus, persistency of the crowded and numerous ribs and siphonal clavi at the 
late growth stage. Ribs on the septate whorl are mostly simple, prorsiradiate and some­
times intercalated, but in the late part of body chamber they are flexuous (F u t a k a­
mi, 1990, p. 239). Occasionally there are some ribs branching from the umbilical bul­
lae on the inner whorl. The most of the ribs have distinct inner and outer ventrolatera l 
tubercles. 

Two of Prionocyclus acutisiphonatus T z a n k o v (U a II K o B, 1982, pl. 24, 
figs. 2, 6) probably are specimens of the above described species. 

Remarks. C. bravaisianum is di stinguishable from S . neptuni in having shar­
per and more numerous ribs with fewer sigmoidal ones. On the other hand, the ribs 
seem to be rather simple and prorsiradiate in the middle growth stage as in C. wooll­
gari. The morphological character of C. brabvaisianum closely resembles that of Am­
monites percarinatus by H a II and Meek (= S. percarinatus by Cobban, 1983) 
and of Schloenbachia bakeri Anderson (= C. woollgari bakeri by Matsumoto, 
1965). That is why F uta k ami (1990, p. 238) put them in synonymy . C. bravai­
sianum is also similar to C. carolinum, S. hitchinensis and some others; the differences 
were given in details by F uta k ami (1990, pp. 240-244). 

0 c c u r r en c e. Middle to Upper Turonian (upper parts of C. woollgari Zone 
and lower parts of S. neptuni Zone) in Europe, USA and Japan . Middle-Upper Turo­
nian; section near the village of Izvor, No. 2, upper part (m 39.00-50.00) - BM 078 
and BM 080, No. 2, middle part (m 12.00-21.00) - BM 052, BM 056, BM 057, BM 
059, BM 060, BM 069 and BM 070, No. 2 lower part (m 3.00-6 .00) - BM 022; sec­
tion near the vi llage of Ljalinci, No. 3 (m 23 .00-25.00)- BM 099, BM 101 and 
BM 105. 

Genus Subprionocyc/us S h i m i z u, 1932 

Type spec i e s. Prionocyclus hitchinensis B i I I in g hurst, 1927, p. 516, 
pl. 16, figs. I, 2 by original designation from the Upper Turonian of Hertfordshire, 
England. 
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Explanations to the plates 

PLATE I 

Fig. 1. Lewesiceras peramplum ( .~·\ a n t e I I, 1822) . Ia - s ide view and I b- venter view of BM 015 
from the Turonian of the section near the village of lzvor, Brezn ik area, No. 2, lower part. Reduced 
X 0.60 . 

PLATE II 

Figs. 1-4. Collignoniceras waollgari (Man t e II, 1822) . I-MP-US * BM 020, 2- MP-US BM 037, 
3- MP-US BM 018 , 4- MP-US BM 032 from the section near the village of Izvor, No.2, lower part 
(m 3 .00-6,00); Middle Turonian . 
Figs. 5-7. Collignoniceras carolinum (d 'O r big n y, 1841) . 5- MP-US BM 043, 6- MP-US BM012 
from the section near the village of Izv or, No. 2, lo\\'er part (m 3.00-6 .00); 7- MP-US BM 085 from 
the section near the village of Ljalinci , No . 2; Middle Turonian . 
Figs. 8- 10. CollignonicPras bravaisianum (d 'O r big n y, !841). 8- MP-US BM 059, 9- MP-US 
BM 05fi, 10- MP-US BM 052 fr om the section near the village of Izvor, No.2, middle part (m 12 .00-
21.00); Middle-Upper Turonian. 
Figs. 11-13. Subprionocyclus nl'p!uni (G e i n i t z, 1850). II - MP-US BM 077, 13- MP-US BM 
073 from the section near the village of lzvor , No . 2, upper part (m 39.00-50.00); 12- MP-US BM 
096 from the section nea r the village of Ljalinci, No.3 , upper part (m 23.00-25 .00); Upper Turonian 

All figures are in natural size. 

*Museum of Palaeontology, University of Sofia (MP-US) 
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PLATE I 

Geologica Balcanica 24.4 Turonian ammonites from . • . V t! l i s l a v Min t! v 



PLAT E ll 



De sc ription (by A\ at s umo to, 19.59, p. 108) . The shell is ~m<1ll or 
of moderate size. The whorl is considerably involute to moderately evolute and more 
or less compressed, with a keeled venter . The ribs are fine to moderately coarse, norm<tl­
ly springing in pairs from the umbilical bullae or alternately long and short , typicall y 
flexuous and prorsiradiate on the flank and projected on the venter. 

R em a r k s. Subprionocyclus is di stinguished from Prionocyclus and Colligno­
niccras by his weaker ribs and a di sti nct serration of the keel. The genus is closely allied 
to and is probabl y derived from the Middle Turonian Collignoniccras . S . branncri 
(= C. bravaisianum) ma y represent an intermediate stage. 

0 c cur r en c e. Upper Turonian in Europe, North and West Africa, Madagas­
car, Japan, USA . 

Suhprionocyc/us neptu ni (G e i n i t z, 1850) 

Pl. II , figs . 11-13 
1872. Ammonites Neptuni G c i 11 i t z; S c hI u t c r, p . 36, pl. II . figs. 2, 5, 7-r.J 
1872. Ammonites Ne ptuni G c i n i t z; G c i n i t z, p. 85, pl. 36, fig . 4 
1874. Ammonites Neptuni G e i 11 i t z; G e i 11 i t z. p. 280, pl . 62, fi g. 4 
1951. Prionocycltts neptuni (G e i 11 i t z); Wright & Wright, p . 30 
1959. Subprionocyclus neptuni (G e i 11 i t z); M a t su m o t o, p. 112, pl. 29, fi gs. 2, 3; pl. 30, 

fi gs . I , 2 
1965. Sttbprionocycltts neptuni (G e i 11 i t z); Matsumoto, p. 52 , pl. 3, fig. 5; pl. 13, fi gs. I , 4 
1971. Subprionocycltt s neplttni (G e i 11 i t z); Mats 11m o to, p. 136, pl. 22, fig. 3 
1979. Sttbprionocycltts neplttni (G e i 11 i t z); Wri g ht, p. 319, pl. 5, fi gs. 2. 3 
1990. Subprionocycltts neptuni (G e i n i t z); F u t a k a m i, p. 244, pl. 5, fi gs . I , 2; pl. 6, fi g. I 

Nomen c I at u r e. Lectot ype, designated by Matsumoto (1959, p. 112), 
the original of G e i n i t z, 1850, pl. 3, fig. 3 from the Upper Turonian of Northern 
Germany . 

Mater i a I. 12 specimens and 2-3 fr<1gments . 
D i m e n s i o n s. 

Specimen D \Vh VT UT 

BM 071 22.1 9.9 
BM 073 39.3 16.5 
BM 074 17.3 6.0 X 18 X 14 
BM 075 21.5 7.4 X 21 X 17 
BM 076 32.6 12.8 X24 X 18 
BM 077 38.7 14.4 X23 X 16 
BM 081 21.9 8. 1 X 21 X 17 
BM 082 20.0 7.5 X 17 X 16 
BM 096 30.6 12.8 X22 X 16 
BM 100 18.3 8.2 X 18 X 17 
BM 102 28.9 10.3 
BM 104 23.8 10.0 X 19 X 14 

u 

8.2 (37 %) 
13.4 (34 % ) 
7.5 (43 %) 
9.3 (43 %) 

13. 1 (40 %) 
12.7 (34 %) 
8.9 (40 %) 
8.1 (40 %) 

I 1.3 (37 %) 
6.8 (37 %) 

11.6 (40 %) 
8.8 (37 %) 

De s c r i p t i on. The diagnostic feature was described in details by M a­
t sumo to (1959, p. 112) and Wright (1979, p. 320) . The shell is moderately but 
variably involute, rather compressed . In full-grown stage the shell is of moderate size, 
but in man y cases relativel y small specimens are common. The whorl section is higher 
than wide, the umbilicus is fairly narrow or of moderate size. The earliest ribs are low 
and rounded, gently sigmoidal and somewhat prorsiradiate, rising in twos or rarely in 
threes from umbilical tubercles . 

Remarks. Thi s species is similar to 5. branneri (= C. bravaisianum), S. hit­
chinensis and S. normalis, S . neptuni is more involute and has more prorsiradiate , clo­
ser and wider ribs than S . branneri at corresponding diameters. S. hitchinensis and S. 
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normalis ore more involute and compressed than S. ncptuni; S. norma/is has flatter 
and more si11k ous ribs at all stages. 

0 c cur r en c e. S. neptuni shows the worldwide di stribution in Upper Turo­
nian (classic S . neptuni Zone)- North and Central Europe, North Africa, Madagas­
car, Japan , California and Oregon . Upper Turonian; section near the village of Izvor, 
No. 2, upper part (m 39.00-50.00) - BM 071 , BM 073, BM 074, BM 075, BM 076, 
BM. 077, BM 081 and BM 082; section near the village of Ljalinci, No. 3 (m 23.00-
25.00)- BM 096, BM 100, BM 102 and BM 104. 

Suborder Ancy/oceratina Wiedmann, 1966 

Superfami ly SCAPHITACEAE G iII, Al871 

Family SCAPHITIDAE G i 11, 1871 

Subfamily SCAPHITINAE G i 11, 1871 

Genus Scaphites P a r k i n s o n, 1811 

Type s pec i e s. S caphites rqualis J . Sower by, 1813, p. 53, pl. 18. figs. 1-3 
from l\1iddle Cenomanian of South~rn England; subsequently designated by Meek, 
1876. p. 413. 

R e s t r i c t e d d i a g n o s i s (by W r i g h t, K e n n e d y, 1981 ) . Com· 
pressed to infl ated, more or less involute, the shaft short to moderately long, the hook 
not curved over the phragmocone. The ribs normally branch or a long and short on 
the spire and may de single or branching. Commonly with ventrolateral tubercles, on 
shaft and hook. 

0 c cur r en c e. Cenomanian-Coniacian; Europe, parts of Asia, North Africa 
and USA. 

Scaphites cf. geinitzii d'O r b i g n y, 1850 

1872. Scaphites Geinitzii d 'O r big n y; S c h l u t e r, p. 75, pl. 23, figs. 12-22 
1874. Scaphites geinitzii d'O r big n y; G e i nit z, p. 191, pl. 35, figs . 1-4 
1959. Scaphites geinitzii d'O r big 11 y ; H a i\ A H H & W H M a 11 c K H ii, p. 195, pl. 7, fig . 3 
1~74. Scaphites gei nitzii d'O r big 11 y; H a i\ A H H, p. 170, pl. 58, fig. I 
1979. Sca phites geinitzii d'O r big 11 y; Wri g ht, p. 298, pl. 3, figs . 1-4, 6, 7 
1981. Scaphites (Scaphites) geinitzii geinitzii d'O r big n y; Wright, Kennedy, p. 117 
1982. Scaphites geinitzii d'O r big n y; B a.~ a 11, p. 21 I, pl. 19, fig. 10 
1982. Scaphiles geinil<ii d 'O r big n y; U a 11 K o IJ, p. 23, pl. 7, figs. 1-5 

Nomen c I at u r e. Lectotype, designated by Wright 1979, p. 299, pl. 3, 
fig. I; MNHP 7197, d'Orbigny collection; from the Upper Turonian of Strehlen, Sa­
xony. Germany . 

. M a t e r i a I. 4 bed preserved specimens. 
De s c r i p t i on. Small (20-60 mm) involute shell with variable whorl width 

(35-50 % of length). The density of the ribbing is variably . too. The primary ribs give 
ri se to 3-5 secondaries on the shaft and hook. The point of branching is raised into a 
more or less distinct tubercle on the later part of the shaft and on the hook. This tuber­
cles vary from a feeble bulla in the compressed forms to a prominent one in inflated 
specimens and they are between six and nine. There are no distinct umbilical tubercles . 

0 c cur r en c e. Middle Turonian up to the Coniacian in England, France, Ger­
many, Czechia, Slovakia and the former USSR. Middle-Upper Turonian; section near 
the village of Izvor, No. 2, middle part (m 12.00-21.00) - BM 064, BM 065, BM 
066 and BM 067. 

Acllllowlcdgmcnls. I am grea tly indebted to Dr M. lv<Jnov (Geological Institute, Sofia) for the scien­
tific support and stimulated di scussions on the ammonite taxonomy. Many thanks are due to Dr P. 
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Pavli shina (Geological Ins titute, Sofia) for the fr ui tful common fi eldworl< in SW Bul garia . A num­
bt>r of foreign p;d aeontolog ists were very forthcoming in scndi11g me li te rature. Hen • I e xpress n1 y l li ;JJ Jk­
fulness to Dr . W.Cobban (U. S. Geolog ical Survey), Dr W . Kenne dy (Univers it v ;\\use um , O xford) 
and Dr A\. Futakami !Ka wamura Galwen Woman's Universit y , A bico , Jap a n). 1 hi ghly ap preci a te 
the comprehension of my col leagues from the Department of Geol ogy and Palaeontology , Sofia Uni­
vers it y who enabled my work with the coll ections kept in the Palaeontol og ical Museum. 
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