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Abstract

This str-rdy examines the representatives of the ammonite genus Pseudolioceras
Buckman, 1889 (Harpoceratinae, Ammonitina) from Br-rlgaria. It was inspired by
some ncw discoveries from thc Ozirovo Formation of thc Balkan Mountalns beli.
Two localities yieldcd thc arnmonites which arc the object of thc present note: the
topmost beds of the Ozirovo Formation at the vallcy of thc river Zhidov dol (Tt.ov-
anska Planina Mt, Centlal Bzr.lkan lvlts) as weil as the becls of the upper part of the
Ozirovo Formatiorr _which are exposed to the north of the village ol Dragovishtitsa
(N{ala Planina \'It, Westcrn Balkan N'Its). Pseudolzoceras has pr&iously b6en known
by few atnrtortites of P. Iythense (Young & Bird, 1828), from thc Lower Toarcian
Bifrons Zone. It is shown norv that the ger
so the stratigraphical range of the genus
are described and figuled helein: Pseudolt
of the Dispansum Zonc, as well as Pseudol
the Pseudoradiosa and the Aalensis Zones
in Bulgaria is recognized to be developed from the base of the Lower Toarcian Bifrons
Zone to the top of thc Uppel Toarcian Aalensis Zone.
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Introduction. This work is based on new-ly^collected ammonites from two expc
sures of the Upper.Toarcian in the Western and Central Balkan Mountains (Bulgaria).'I'he aim is twofold:nnstr[Jgive new evidence on the str-aTifiapEG-d-iGtri-bition of the
genus Pseudolioceras in Bulgaria, and secondly, to describe the amnonites themselves.
It was prompted by the circumstance that the a
so far by one species from the Lower Toarc
cently, the concept about the stratigraphicr
of. Pseudoli,oceras from Bulgaria has change
species and occurrences from outside the cc
mainly to the taxonomic descriptions of the newly acquired specimens. It is because
no ammonites of Pseudoli,oceras have been descriled and figured from Bulgaria befort:.
There are also re-determinations of ammonites collected by previous worke-rs which are
associated with the new data.

Two localities have yielded the-ammonites of Pseudolzoceros for this study. The
fi.rst one is situated in the valley of the river Zhidov dol, a right feeder of the river
Cherni Osam (Tloyanska Planina Mt, Central Balkan NIts, Loveih District) (Fig. l-{r.
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Fig. 1. Geological situation of the localities fronr which Pseudolioceras have been olrtnined
A-sketch of a part of Troyanska Planina Mt (Central Balkan lvlts), with position of the
locality in the valley of the Zhidov dol river; B-sketch of a part of lvlala Planirra Mt
(Western Balkan Mts), with positiou of the locality near the village of Dragovishtitsa

(after geological map of Bulgaria, M 1 : 100 000, simplified)

It concerns the toprnost beds of the Ozirovo Formation in which a full set of ammonite
zones of the Toarciau has been established. This sequence (about 1.5 m thick) con-
sists of grey bioclastic Iimestorres (phosphatized wackestones and iron ooid-bioclastic
packstones). Pse'udoli,oceT-&s were found in the next to the last bed of the Ozirovo
Formation, together with ammonites characteristic of the Aalerrsis Zone. The second
locality is positioned at about 4 km to the north of the village of Dragovishtitsa (lvlala
Planina Mt, Western Balkan Mts, Sofia District) (Fig. 18). It represerrts a part of the
Ozirovo Formation which is already known from the literature lrl. Pseudolioceras ir
this outcrop carre from the top of the Dispansum Zone and from the Pseudoradiosa
Zone. They are preserved in ferruginized limestones (ooid-bioclastic wackestones) and
ooidal ironstones with lithocla^sts and bioclasts.

Taxonomic descriptions
Family HILDOCERATIDAE Hyatt. 1867
Subfarnily HARPOCERATINAE Neurnayr, 1875
Genus Pseudolioceras Buckman, 1889
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Type species. Arn'nzo_rui,tes cotn,pactil;i,s Sirnpson, 1855, by origiual clesignatic'rr
(BucxtuaN, 1889, p. 81) l ' t l :  A-,r ,rcn' i tes boulbiensis Young & Bircl ,  1822 * hr i lo-
type (Whitby Mnseum 208), figulecl by Bucx\,{AN (1910, pl. 13) [3] and refigured ]1.
HowRntr (1992, pl. 26, Figs 1a,, b) l4].

Dt,lcxosIs. Accorcling to Buckman's original definition [z] this ger]rrs includes am-
moniles which are: "Discoiclal. cornpressed. hollow-carinate; whorls brotrd and subcon-
vex, ornarnented with subfalciform radii which approach the carina at zrn acute trngle.
The ribs are distinct onl1, s1l the outer aren, not pt'orninerrt. rathel broacl. a,ncl rounded.
The ventral area exhibits a very narrow space on each side of tire carina,, '*'hich space is
sonretintes scalcely definecl fiour the latera,l area; but whcu the test is absent the ven-
tral portion is an ill-de{ined, scarcely calinatc, convex area.joir-ring the two sides of the
whorl. The carina is sharp, distinct, somewht-rt prorrrinent, and hollow. The unrbilicrrs
is small, r'ather deep, formed of a, series of very small stepsl it hius a flattened middle,
indicating that in exbreme vouth there rvas less occlusion. The position of the septa
with regard to one another indicates a rnediurn-sized charnber". A modern diagnosis
of the genus, with complete reference to nornenclature, geographic and stratigraphic
distribution is given bv Howarth [a].

Dtscusstox. Pseudoli,oceras is the longest lived member of the subfamily Har-
poceratinae, erppearing first in the Serpentinum Zone of. ttre Lower Toarcian and sur-
viving until the La.eviuscula.Zone of the Lower Brrjocian [4' ]-'}]. This gemrs is widesprea,d
in the northern regions of Europe, Asia ancl Canada and does not occuL in Tethvarr
Iocalities or farther south l' l l. It is best known from its occurrences in Britain: 

-the

Alum Shale Fornration, arrcl the Striatr.rlus Sha.le Forrnation (Yorkshire) , Led.a ou,um
Beds (Northamptonshire), Cotswold Sands and the Cephalopod Bed (Gloucestershire)

[a]. Abundant arrd well-preserved naterial with authentic stratigraphical record is doc-
umented from the Toarcian in Southern France as well [5]. The genus is a rnajor com-
ponent of the Upper Toarcian amrnonite successions in Northern Siberia and the Far
East where its species coustitute the zonal and subzonal set of the substage [6]. The
wide range in morphology with respect to the umbilical width arrd rib-density t-hat oc-
curs in Pseud,oli,ocerns has led to the proposal of rnany specific names ilr the litcratrrre.
According to Howzrrth fa] niost of the old na,mes are bzrsed on type specirnens without
records of the original stlatigraphical positions. Having at his disposal a rich and well-
documented collection of Pseu,doLioceras as well ai; the original type specimens frorn
England, Howarth has drawn a conclusion that two species cover all the occurrences of
the genus in Errrope from the Serpentinurn to the Dispansum Zones (Fig. 3): P. Iythense
(Young & Bird, 1828) (Serpentirrurn Zone-Dispansum Zone) and P. boulbi.ense (Young
& Bird, 1822) (Bifrons Zone-Thouarsense Zone). Pseudoli,oceras beyrichi (Schloenbach,
1865) is another species that occurs higher up in the Pseudorerdiosa and Aalensis Zones
and in the Iower part of the OpalinumZone (Aalenian). It seems that a different suc-
cession of Pseudoli.oceras species is developed in the Upper Toarcian in N Siberia and
the NE Russia. having evolved plobably from P. Iyth.ense, a wider umbilicus and more
prominent ribbing (Fig.3). The most frequent and the most important species fronr
that area is Pse'udoli,oceras al'ienum Daeis. 1967. At the end of the Aalenian Onalimrrn
Zone further evolution in the Pseudol{oceras Iineage moved north-eastwards through
Japan and Alaska, to western and arctic Cauada and Spitzbergen, where it is repre-
sented by species of more evolute whorls, stronger and falcatc ornament, separated in
subgenui iugurites by Sav, Knlncupvn & WEsTERMANN [7].

In Btrlgaria Pseudolioceras is less frequent than in NW Europe. The first recold
of the gentri have appeared frorn the thin Lower Toai-cian Bifrons^Zone in ttre section
at the hamlet of Neshkovtsi (Central Balkan Mts, Lovech District), fiom which sev-
era,l amnronites determined as Pseudoli,oceras ristense Nfonest,ier have been reported
[8]. After a critical re-extr.rnination of these specimens they have been accepted to be
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MatnRtal. Two spe-cimens were collected from the top of the Dispansum Zone(M576 and M6a3) in-trre ro_carity t;ii" ;;;r, 
"r 

tri" 
"lili; & il#;"t.iitliro ?briro"oFormation, No. 16), Mala planina Mt, western Balkan nlt., sonu'oil;;- 

t-
MpesuRBuENTS;

e Balkan Mountains (Bulgaria). a_d: pseudo-
;e from the base of the pseudoradiosa Zone
tsa, Ozirovo Formation, No. 16): a_ lateral
specimen; c- lateral view of specimen M5g2
,). e-g: Pseudolioceras alienum Dagis, 1967,
,nsum Zone (locality to the north of the vil_
ix1.4): e- lateral view of specimen M643; f_

.uthor, and the specimens were given a thin
ural size unless stated otherwise.

/ou 
L. S Metodiet.
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M 5 7 6 -  l : 1 8 . 9 i I 1  : - 8 . 5  ( 0 . . 1 7 ) ;  E : 5 . 0  ( 0 . 2 8 ) ;  O : 5 . 2  ( 0 . 2 8 ) .
NI643 *  a t  D  :20 .0 :  H :9 .4  (0 .47) ;  E

DpscRrprroN. Small-sized and moder
of high and subelliptical wholls, with srror
smooth area,s) and well rorrnded umbilical e
convergent to the venter in the outer half. U
towards a moderately opened and deep umb
strong and widely spaced for Pseudoliocert
portion near the umbilical area, then a swe
ind finally an acute projection forwards be

Dtscussroru. The main species to be
P. lEthense. Howarth fal considered former
are enough morphologiial differences betwe
separation as different species. The constant
form of the umbilical walls. In P. ali,enum the umbilicus is wider and less variable in size,
and the umbilical walls are beveled, while in P. lythense the umbilic"r i. 

"o"riau..Utvsmaller and the umbilical walls are vertical to uirdercut. Differenc"r io1fr" tiiarnent
are also marked - the dorsal halves of the ribs are shorter and more p.o-i*"i i" f.
al'ienum, while those of P. lEthense tend to be longer and more striite. Besides the
ornament in P. alienum is coarser and mo_re widely-sp2""d than in P. talh;"]". ft i.
pro.bable that P. al'ienum is descendant of ?. lythense.hose Iineage disjoins from that
of lythense. moving north-eastwards from Europe to Asia at the U""siili"g J iiie late
Toarcian time and setting up a,s a different stoc-k that giving rise to f series"of different
species.- 

No other species between P. al'ienum and P. lythense have been found in Bul-
two small ammonites in the association

OccuRReNce. Upper Toarcian. N Siberia (P. ali,enum Zone), NE Russia. Bulgaria
(top of the Dispansum Zone).
Pseudolioceras beyrichi (Schloenbach, 1865) (Fig. 2a-d, h_l)

1865..Ammonztes begrzchz_ sp. nov. Schlocnbach, p. 170, pl.2T, Figs 4, 5 [rzl.e, Jnis r"p:qi":,is,based qt,ryo svnrvpes, ptbbubly frop'_thE opalinJrm Zone(Aalenian), from Mainz
Tyoq. This species.is.based qn,jyo synrypes, prbbubly'from thE O
enian), from Mainzholzen and Wenzen (Rrarrn.shweio)- NW (lo"-o.u4 wgl:* (Braunihweig)l NW Gu.-uiry. iu;rr6;

designated by KurvEee and Cefr [13] is the specimen figured by SciloeNBAcl
(1865,  pL .27 ,  F igs  5a ,  b )  [12J .

MRTpRtel. Six.specimens were collected as follows: M591 and M5g2 - from thebase of the Pseudoradiosa Zone at the Iocality to the north of the villaee oi Draso"ishtit",village of Dragovishtitsa
(9.rjto:o_f9111at1op,^llo. t0.),,Mala planini.Mt, western giir.uii ifiir,-s"fi;"District;
M4198,  M4242,  M4203 and M422L f rom the Aa. lensis  Znnp qt  rho lnnot i+, ,  z . iA^, ., M4203 and M422r, from rhe Aalensis Z_one at rhe i".utiii2niio"
{!1,(ozirovo Formation, No. 8), Troyanska planina Mt, b."irui g;irr""MtJ, io.uech
ulstrlct.

MensuRBH,tENTS:

!g_.!grrpg Ir1_, P = 67:0; l / . : -3? 0_(0.b2);  E:15.0 (0.22);  o:  e.0 (0.14).
M 5 9 1  -  D : 5 5 . 0 ;  H : 2 8 . 0  ( 0 . 5 t ) ;  . E : 1 3 . 0  ( 0 . 2 9 ;  O : 8 . S  ( 0 . 1 5 ) .
M592 - H :  12.6; E :  6.5; O :  2.0.
M 4 1 9 8  _  D : 3 4 . 0 ;  H : 1 8 . 0  ( 0 . 5 3 ) ;  E :  _ ;  O : 5 . 5  ( 0 . 1 6 ) .
F Fig' 3. Stratigraphic occurrence of the species of genus Pseudolioceras described in this paper

plotted against the zonal sets fol the Toarcian in NW Europe [5],  N Siberia and NE Russia ib

Compt. rend. Acad. bulg. Sci,  59, No 2,2006 7 6 1



\ , i 4 2 0 3  -  D : 7 8 . 0 ;  1 1  : 1 1 9 . 0  ( 0 . 5 0 ) :  E :  1 9 . 0  ( 0 . 2 a ) ;  O :  r 2 . 0  ( 0 . 1 5 ) .
N I 4 2 2 L  D : 4 4 . 0 ;  H : 2 3 . ( t  ( 0 . 5 2 ) ;  E :  - ; O : 6 . 5  ( 0 . 1 5 ) .

DESC-:Rnrrtox. Small to nrerliurn-sized inrlividrrals with involute ancl corttl>ressecl
u'horls having a ttr.ll, hollor,r' and floored vetttral keel, pt'orninetrt and t'ounded urnbilical
e{Ae, and verriical to rrudercr-rt uurbilical walls. The urnbilicus is stnal}, cleep and slightil '
vai:iable iu size. The whorl section is high, with maxiinum u'idth neat' the rniddle of the
sides, which are feebly concave at the inner half atrd converging at the outer iralf towards
the narrow venter. The ornanient consists of single and falcoid ribs which are weak and
ororsiradiate on the inner half of the whorls. Ribs bend backwarcls at rnid-whorl and
beconre wider, rnoderately strong and rursiradiate. Thet/ cttrve gently forwarcls jr:st
below the ventrolatelal eclge. In smaller specimens as well as on the intelna-l grorvth
stages of the biggest specinlens availabie for this description, the inner half of the ribs
IaJnrore incisivelelieithat quickly get,s a striate pattern. Some of ribbing ittceptions are
yisible on the umbilical walls where they are concave. The biggest specimen collected
has a last suture-line at 55 mm ciiameter, Ibllowed b1' haif a whorl of body charnber
u'ith no preserved al)erturc.

Drsdussrox. This is the highest occurrence of Pseudolioceras in Bulgaria. This
species differs flom P. alien,ttm by having thicker and rnore convex rvltr-rrls, less defined
rrenter and rnore depressecl inner hall'of the lateral sides. Besicles, it ltas rnore distinct
umbilic;al edge, which is ernphasized bv the vertical wirlls of the deep umbilicus. Conrpa-
recl with the lectotype, Bulga,r'ian specimens have slightly bigger r,vhorl breadth and
umbilical width.

OccunnnNcn. Pseudora.diosa and Aalensis Zones (Uppcrr Toarcian) to the lower
part of the Opalinunr Zonc (Aaleniarr). Brilain (Cotswolds), Ft'auce (Lyorr region),
NW Germany (Hanover), Far East (southern coast of the Sea of Olihotsk), Northern
Caucasus. Bulgaria (Balkan Mts).

Acknowledgements. Special thanks are due to ury friend Dr. Alexander Radulov
fbr his help in collecting of this rnaterial. The ammonites described hele are housed in
the Lnborat,ory fbr Gecriollections at the Geological Institute, Sofia (collecbion rtunrber
F . 1 . 2 0 0 6 . 1 ) .
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