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The pa per sum ma rizes the me dium-sized deinothere re cords from Ro ma nia, im prov ing the palaeontological data of two
less-known spec i mens from the East ern Carpathians Fore land. The area is fa mous pri mar ily by the large deinothere of
Gãicena and Mânzaïi as signed to the “Deinotherium gigantissimum”. Later, sev eral fos sils of Deinotherium were doc u -
mented, but they re mained gen er ally un known, and the mor pho log i cal and biometrical data were not en gaged in the fur ther
deinothere com par i sons. The most im por tant spec i men is a frag men tary right hemimandible with well-fos sil ized m1-m2,
housed in the “Ion Borcea” Nat u ral His tory Mu seum of Bacãu. The p3-p4 and m3 pre served only the roots; even there are not
ob vi ous re work ing signs. Fur ther more, a tibia sin. frag ment were firstly added. The fos sil re mains were un earthed from the
Late Bessarabian rocks (MN 9) near Drãgeºti (Bacãu County). The sec ond spec i men rep re sents an iso lated M2 sin of
Deinotherium giganteum stored at the Mu seum of Pa le on tol ogy “Alexandru Ioan Cuza” Uni ver sity of Iaºi. It was col lected
from a microconglomerate bed (Early Bessarabian, ?MN 7-8–MN 9) crop ping out in the Pietrãria Hill Quarry (Deleni, Iaºi
County). The age of fos sil-bear ing lay ers was ac cu rately doc u mented by sev eral mol lusc as sem blages.
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INTRODUCTION

Deinotheres rep re sent a brows ing proboscidean fam ily fea -
tured by sev eral pe cu liar i ties of the cra nial and man dib u lar skel -
e ton (for de tailed mor pho log i cal char ac ter is tics see Lam bert
and Shoshani, 1998; Huttunen, 2002a). The first ap pear ance
da tum of deinotheres is doc u mented from Oligocene rocks
(~28–27 Ma) of Af rica (Kappelman et al., 2003, Sanders et al.,
2004) and their ex tinc tion is es ti mated be fore 1Ma, also in Af -
rica (Har ris, 1979). Dur ing the evo lu tion, the fam ily showed a
con ser va tive gen eral mor phol ogy on a con tin u ous size-in -
crease trend. Con se quently, an in for mal clas si fi ca tion di vides
the fam ily into small- to large-sized spe cies (e.g., Huttunen,
2002b).

The for mal deinothere sys tem at ics is still a mat ter of de bate; 
two main con cepts be ing used in the lit er a ture. The first one,
con sist ing of two valid gen era (Prodeinotherium and
Deinotherium), was in tro duced by Éhik (1930) and res ur rected
by Har ris (1973, 1975) and sub se quent re search ers (Gasparik,
1993, 2001; Göhlich, 1999; Huttunen, 2002a; Geraads et al.,
2005; Duranthon et al., 2007; Vergiev and Markov, 2010;
Aiglstorfer et al., 2014). The sec ond one ac cepts as valid only
the Deinotherium ge nus, be ing fol lowed by Gräf (1957),

Bachmayer and Zapfe (1976), Ginsburg and Chevrier (2001),
Böhme et al. (2012), and Pickford and Pourabrishami (2013).

Herein, we fol low the for mer con cept. One also ac cepts four 
deinothere morphospecies/chronospecies: Prodeinotherium
cuvieri (Kaup, 1832), P. bavaricum (von Meyer, 1833),
Deinotherium giganteum, D. proavum (Eichwald, 1831)
= D. gigantissimum �tefãnescu, 1891 – af ter Codrea (1994),
even the fifth spe cies – Deinotherium levius Jourdan, 1861 was
re cently res ur rected (Böhme et al., 2012; Pickford and
Pourabrishami, 2013).

THE ROMANIAN DEINOTHERE SPECIMENS

In Ro ma nia, the me dium-sized deinotheres (Fig. 1) are less
fa mous in com par i son with the large spec i mens of Gãicena and 
Mânzaïi (Maeotian, MN 11–12) as signed to the Deinotherium
gigantissimum spe cies by ªtefãnescu (1891, 1895, 1899,
1905, 1910). Nearly a cen tury later, Codrea (1994, and ref er -
ences herein) raised ar gu ments to con sider this spe cies a ju -
nior syn onym of D. proavum Eichwald 1835.

The first un am big u ous deinothere spec i men of Ro ma nia
rep re sents an up per mo lar of D. giganteum (Maeotian,
MN 11–12) found at Gãiceana (ªtefãnescu, 1879, 1891), the
data be ing im proved later by sev eral man di ble frag ments with
three mo lars, frag ments of symphysis and tusk, and two iso -
lated pre mol ars (ªtefãnescu, 1895). New me dium-sized
deinothere fos sils were added af ter wards by Athanasiu (1907),
who re trieved and de scribed ini tially as “D. gigantissimum“ sev -
eral teeth from the Maeotian rocks of the Verneºti area (Argeº
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County). Later, �ova (1963) as signed a hemimandible frag -
ment from Drãgeºti (Bacãu County) to D. giganteum Kaup,
1829, af ter the gen eral pat tern of teeth and met ri cal com par i -
son with sev eral deinothere spec i mens. The occlusal mor phol -
ogy of m1 and m2 has not been de scribed.

Macarovici and Zaharia (1968) de scribed a left M2 of
D. giganteum from the Early Bessarabian microconglomerates
(?MN 7-8–MN 9) mined lo cally in the Pietrãria Hill Quarry
(Deleni, Iaºi County). Frag ments or even en tire valves of
Mactra pallasi Baily, 1858, Tapes sp., Cardium sp. and
Cerithium sp., en coun tered within the microconglomerate
clasts, doc u mented an ac cu rate strati graphic age of the spec i -
men.

In Transylvania, Jurcsák (1973) de scribed a typ i cal m3
dext. of D. giganteum found in the Becãºtãu Mine, ªimleul
Silvaniei Ba sin (Derna, Bihor County), at the bound ary be tween 
the marl and the bi tu mi nous lay ers (Late Pannonian–Early
Pontian, ac cord ing to Codrea et al., 2016). A dis tal frag ment of
a left hemimandible rep re sent ing the downturned symphysis
and a bro ken and de graded tusk was also re corded from the
same ba sin at Brusturi-Tãtãruº by Maxim (1947 – fide Jurcsák,
1973, 1982–1983). Later, Codrea (1989) re con structed the
main part of hemimandible af ter he re cov ered the prox i mal
frag ment of the same in di vid ual at the Mu seum of “Pa le on tol -
ogy and Stra tig ra phy” of “Babeº-Bolyai” Uni ver sity,
Cluj-Napoca. Fi nally, the spec i men from Brusturi-Tãtãruº in -
cludes the man dib u lar body with the tusk, with p3-m3 toothrow,
of which only m1 and m2 are realtively well-pre served. The
prox i mal ramus ascendens is miss ing. The Deinotherium
giganteum re mains of the �imleul Silvaniei Ba sin are cur rently

housed at the Mu seum of “£ãrii Criºului” Oradea and the Mu -
seum of “Pa le on tol ogy and Stra tig ra phy”, Uni ver sity of
“Babeº-Bolyai”, Cluj-Napoca, re spec tively.

Later, sev eral iso lated mo lars were re ported from var i ous
Transylvanian ar eas. Firstly, Codrea and Andreica (1988) de -
scribed a mesially dam aged M2 dext. from the Pannonian
sands of Supuru de Sus (Satu Mare County), which was also
col lected by Maxim. Then, Codrea et al. (1991) as signed a p4
dext. sam pled from the Volhynian tuffaceous-di at o mite de pos -
its mined in the Bârzaviïa II Quarry-Miniºu de Sus (Zarand Ba -
sin, Arad County) to “D. levius”. And the last spec i men found so
far was a p4 dext. of D. giganteum from Vurpãr (Sibiu County),
housed at the “Brukenthal Nat u ral Sci ence” Mu seum in Sibiu
(Codrea and Ciobanu, 2008). There are no ac cu rate data on
the level from which the tooth orig i nated. The Pannonian age
was as sumed tak ing into ac count the re gional ge ol ogy. Both the 
p4s are miss ing the roots and are partly bro ken on the
mesio-lin gual side. Fur ther more, sev eral am big u ous spec i -
mens of Deinotherium sp., lack ing biostratigraphic con straints,
were also found (Codrea et al., 2016).

Herein, we pres ent the spec i mens from Drãgeºti and Deleni 
(East ern Carpathians Fore land), which were pre vi ously men -
tioned by �ova (1963) and Macarovici and Zaharia (1968), re -
spec tively. The man di ble from Drãgeºti was not prac ti cally de -
scribed. The as sign ment was based on the tooth pat tern and di -
men sions. The Deleni mo lar was gen er ally de scribed (we
added only a few de tails), but it was not com pared. Both the
spec i mens were de rived from the lay ers with an ac cu rate
biostratigraphy doc u mented by mol lusc as sem blages, and both 
are not known out side Ro ma nia.
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Fig. 1. Mid dle-sized deinothere spec i mens of Ro ma nia listed in the chro no log i cal
re view

1 – Gãicena; 2 – Verneºti; 3 – Drãgeºti; 4 – Deleni; 5 – Becãºtãu Mine-Derna; 6 – Brusturi-
Tãtãruº; 7 – Supuru de Sus; 8 – Bârzaviïa II Quarry-Miniºu de Sus; 9 – Vurpãr (see Ro ma nian
deinothere spec i mens). Mid dle–Late Mio cene geo chron ol ogy and chronostratigraphy af ter
Hilgen et al. (2011); 3 and 4 are the spec i mens de scribed in the pa per



GEOLOGICAL FRAMEWORK

The East ern Carpathians Fore land (ECF) and South
Carpathians Fore land (SCF) make up the fore land ba sin of the
Ro ma nian Carpathians, which is de lim ited by the moun tain belt
along the Pericarpathian Fault (Tãrãpoancã, 2004, and ref er -
ences therein). The dif fer ent lithospheric blocks and sev eral
par tic u lar i ties of the orogen-ba sin sys tem evo lu tion dis tin guish
these two sec tors.

The ECF cov ers the pre-Al pine Moldavian/East Eu ro pean
and Scythian plat forms, the Al pine Covurlui Plat form (sensu

Ionesi, 1994), and the sec tor of the Moesian Plat form lo cated
north-east of the Intramoesian Fault, named the Dobrogean
sec tor or East Moesia (e.g., Paraschiv, 1979; Sãndulescu,
1984; Sãndulescu and Visarion, 1988; Visarion et al., 1988,
1990). To wards north and east, the ECF con tin ues in the Re -
pub lic of Moldova and Ukraine through the first three plat forms
(Fig. 2). The above-men tioned plat forms are bounded by sev -
eral trans-crustal fault sys tems show ing pri mar ily the main dif -
fer ences on the base ment, and sub se quently on the pre-Neo -
gene suc ces sions. Dur ing the Neo gene, the plat forms evolved
al most sim i larly into a clas sic fore land ba sin.
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Fig. 2. East ern Carpathians Fore land (Ro ma nia)

Com pi la tion af ter Geo log i cal Map of Ro ma nia 1:1,000,000 (IGR) and Visarion et al. (1990), Rãileanu et al. (2012);
 1 – Drãgeºti (Bacãu County); 2 – Deleni (Iaºi County)



GEOLOGICAL FRAMEWORK OF THE SPECIMEN 
FROM DRÃGEªTI (BACÃU COUNTY)

The main deinothere re mains were re corded from the marl
and fine sand beds crop ping out on the left bank of the Siret River,
near the vil lage of Drãgeºti (Bacãu County), Moldavian Plat form
(Fig. 2). The Mio cene sed i men tary rocks of the area broadly com -
plies the co eval suc ces sion of the in ner part of the Moldavian Plat -
form. Ac cord ingly, a deltaic depositional en vi ron ment was doc u -
mented in the north west ern out crops, and a brack ish one to wards
the south-east, fol low ing the gen eral re treat of the Paratethys Sea
in the ECF (e.g., Jeanrenaud, 1967, 1971).

The Mio cene out crops are de pend ent on the north-south
wa ter shed (Avereºti sur round ings, Valea Ursului, Muncelu de
Jos, Roºiori and Poiana lui Iuraºcu vil lages) that sep a rates the
trib u tar ies of the Siret River ba sin to wards the west from those
of the Bârlad River ba sin to wards the east (Fig. 3).

Along the Siret ba sin, be tween Ion Creangã (north), Icuºeºti 
and Negri lo cal i ties, and fur ther to the south (Fig. 3),
Jeanrenaud (1967) mapped “clays” with sand lev els (~200 m
thick) as signed to the “lower ho ri zons of Bessarabian”. Within
this suc ces sion, the so-called “fresh wa ter in ter ca la tions” crop -
ping out at Golani (Avereºtii de Jos) and Brad vil lages, with
“Congeria moldavica Andrusov, 1897, Melanopsis sinzowi
Brusina, 1885, Hydrobia ventrosa (Montagu, 1803), and H.
elongata (Faujas in Eichwald, 1853)”, rep re sent the com mon
lithological mark with the ad ja cent east ern part of the Moldavian 
Plat form. The mark-level of Repedea oolitic lime stone (here in -
cluded in the ªcheia For ma tion) over lies comformably these
de pos its (ap prox i mately at 400 m el e va tion), out lin ing the
above-men tioned wa ter shed (Fig. 3). The sand and marls of the 
Balta-Pãun For ma tion and the Maeotian rocks com plete the
Mio cene suc ces sion in this area.
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Fig. 3. Lo ca tion of the Drãgeºti deinothere spec i men: geo log i cal sketch along the Sireth River be tween
Ro man (north) and Bacãu (south)

Com pi la tion af ter Jeanrenaud (1967) and Fo lio 1:200,000 Bacãu; the for ma tions are named af ter Ionesi et al. (2005)



Tak ing into ac count the re gional sig nif i cance of the
Congeria fau nas for the Bessarabian of the Moldavian Plat form, 
the de pos its which host the deinothere re mains be long to the
Bârnova-Muntele For ma tion sensu Sinzov 1883 (Jeanrenaud
1967, 1971; Ionesi et al., 2005). From the biostratigraphic point
of view, this for ma tion is con fined with the Mactra fabreana
d’Orbigny, 1844, and Plicatiforma fittoni (d’Orbigny, 1844) Con -
cur rent Range Zone (Ionesi et al., 2005), but typ i cally has the
pe cu liar fauna with small mactras (e.g., Mactra macarovicii
Jeanrenaud, 1958) and weakly brack ish to lac us trine molluscs
(Congeria, Hydrobia, and Melanopsis, Neritina, Viviparus, re -
spec tively). It should be noted that, on the geo log i cal sketches
made by Ionesi et al. (2005: 329), these Bessarabian de pos its
were er ro ne ously in cluded in the Khersonian of brack ish

depositional en vi ron ment, al though the au thors noted the con -
fu sion which can be pro voked by the small mactrid fau nas.

More over, the Bârnova-Muntele For ma tion con tin ues to
crop out to wards the east pro long ing on the Re pub lic of
Moldova ter ri tory. In the lat ter area, more fre quent ver te brate
re cords were de scribed as the con se quences of the larger area
of the for ma tion oc cur rence and more con sis tent sam pling.

GEOLOGICAL SETTING FOR THE SPECIMEN 
FROM DELENI (IAªI COUNTY)

The de scrip tion of the sec ond spec i men was pub lished by
Macarovici and Zaharia (1968). The fos sil orig i nated from the
Early Bessarabian microconglomerate of the Pietrãria Hill
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Fig. 4. Lo ca tion of the Deleni deinothere spec i men

Geo log i cal sketch of the Dealul Mare–Holm hills area, af ter Ionesi (2006)



Quarry (Deleni, Iaºi County, Figs. 1 and 4), where mill stones for 
lo cal us age were pro duced in the past. The his tor i cal ap proach
of geo log i cal re search of this area pro vided many suc ces sive
data start ing with the late 19th cen tury un til the re cent days (see 
a de tailed his tor i cal over view in Ionesi, 2006).

In the area of Dealul Mare-Hârlãu, ªtefan (1989) doc u -
mented a sed i men tary suc ces sion as signed to the Volhynian
(~260 m thick) and Bessarabian (~200 m thick) ac cord ing to the 
mol lusc as sem blages. Lithologically, sands and sub or di nate
sand stones, oo lites, and oolitic sand stones dom i nate over the
clays and si li ceous microconglomerates. In for mal units with
sev eral lithological mark ers were pro posed only, one of these
be ing the Dealul Mare Microconglomerate, where the iso lated
mo lar was found. It dis plays 10–12 m thick ness and de vel ops
struc tural pla teaus at the high est el e va tions of the Dealul Mare
and Holm hills (Fig. 4).

Later, Ionesi et al. (2005) pro posed the of Dealul Mare For -
ma tion for the en tire Early Bessarabian suc ces sion on the right
and left banks of the Siret River around the Fãlticeni and Hârlãu
ar eas (Suceava and Iaºi coun ties) im prov ing the cor re la tion of
the marker-lev els pro posed by ªtefan (1989).

How ever, the main dis crep an cies of the re cent works
(Ionesi et al., 2005: 50, 179; Ionesi, 2006: 99–101) con sist in
the pro posal of the for mal lithological units fol low ing the rock
ages. As an ex am ple, the end of Volhynian and the be gin ning of 
Bessarabian on both banks of the Siret River seem to be char -
ac ter ized by the same gen eral li thol ogy of a coastal
palaeoenvironment, but the suc ces sion was di vided into two
for mal units be cause it in cludes the Volhynian–Bessarabian
bound ary (Ionesi et al., 2005).

Con se quently, there are still de tails that need to be set tled
on the ar eal ge ol ogy and on the for mal lithological units, but the
source of the deinothere mo lar is un doubt edly the Dealul Mare
si li ceous microconglomerate crop ping out in the Pietrãria Hill
Quarry, south ern part of Holm Hill (Deleni, Fig. 4). Sev eral
molluscs have been iden ti fied within the clasts by Macarovici
and Zaharia (1968) and ªtefan (1989), doc u ment ing ac cu rately 
the Early Bessarabian age, re spec tively: Mactra vitaliana
d’Orbigny, 1844, M. pallasi Baily, 1858, Tapes gregarius
gregarius (Partsch, 1823), T. gregarius ponderosus (d’Orbigny, 
1844), Granulolabium bicinctum (Brocchi, 1814), Dorsanum
duplicatum (Sowerby, 1829), and Gibbula podolica insperata
(Kolesnikov, 1930).

The litho- and biofacies point to a shelf palaeoenvironment
with shal low su per sat u rated and high-en ergy wa ters (the oolitic
lev els ac cord ing to ªtefan, 1989; Ionesi et al., 2005; Ionesi,
2006). The mix ture of brack ish and ter res trial fau nas en coun -
tered within the microconglomerates causes some un cer tain -
ties re gard ing the age of the mo lar, but the rel a tively well pres -
er va tion proves a re duced trans port (the break ing of disto-lin -
gual part has been caused most prob a bly by the sam pling
bias). More over, there are only Sarmatian out crops in the area
(the old est are the Volhynian rocks fol lowed by the Early and
Late Bessarabian ones). Also, the youn gest de pos its in this
north ern part of plat form are Late Bessarabian; a gen eral emer -
gence is doc u mented af ter that. Con se quently, the age of host
rocks is im prob a ble to be youn ger than Bessarabian.

MATERIAL AND METHODS

The ma te rial in cludes mainly the right man di ble frag ment of
Deinotheirum giganteum (Kaup, 1829) housed at the MNS-IB
Bacãu (Mu seum of Nat u ral Sci ences “Ion Borcea”), Ver te brate
col lec tions, No.105, sum marily men tioned by �ova (1963). A
left tibia frag ment was first added (Ver te brate col lec tions,

MNS-IB 106). Tak ing into ac count that only few deinothere re -
mains were col lected from the out crop, we sup pose that it be -
longs to the same in di vid ual. The sec ond spec i men is an iso -
lated M2 sin. stored in the MP-UAIC Iaºi (Mu seum of Pa le on tol -
ogy – Uni ver sity of “Alexandru Ioan Cuza” Iaºi, Inv. No. MZS-9)
men tioned by Macarovici and Zaharia (1968). These spec i -
mens rep re sent the so far less known me dium-sized
deinotheres doc u mented within the ECF sys tem.

The left hemimandible frag ment and the mo lars of
Deinotherium giganteum were com pared with the holotype pro -
posed by Kaup (1829, 1832) and with sim i lar spec i mens quoted 
in the most im por tant sci en tific ref er ences. We fur ther more
com pared our ma te rial to the other me dium-sized deinotheres
from Ro ma nia re corded to date. The ma te rial used con sists of
dif fer ent mo lars, as well as frag ments of maxilla and skel e tal
bones.

For com par i son, a dataset of D. giganteum was se lected
con fined mainly within the MN 9–MN 10 time span: Kaup (1829, 
1832), Gräf (1957), Mottl (1970), Bachmayer and Zapfe (1976),
Tobien (1988), Gasparik (1993, 2001), Huttunen (2002b),
Böhme et al. (2012), and Pickford and Pourabrishami (2013).
This way, we avoid the over lap ping be tween the mor pho log i cal
fea tures and biometrical val ues for the deinothere spe cies ow -
ing to their con tin u ous size in crease with the geo log i cal age.
Gen er ally, the val ues of the bio met ric pa ram e ters are only in -
dic a tive tak ing into ac count the in com plete Ro ma nian
deinothere re mains.

We also took into ac count the Brusturi-Tãtãruº spec i men
from the west ern part of Ro ma nia (Codrea, 1989;
?MN11–MN12) and the Bul gar ian spec i men of Aksakovo
(Vergiev and Markov, 2010) with out a cer tain age be cause they
have been de scribed from the ar eas ad join ing the ECF.

The occlusal mor phol ogy fol lows the no men cla ture pro -
posed by Tassy (1996a) and the man dib u lar mea sure ments
were also taken af ter Tassy (1996b). The sys tem at ics fol lows
Shoshani and Tassy (2005; Figs. 5–10).

The den tal ter mi nol ogy for the tooth de scrip tions fol lows
Tassy (1996a): m – lower mo lars; M – up per mo lar; p – lower
pre mo lar; m1 – the tooth num ber, counted from the an te rior;
dext. – dex ter; sin. – sin is ter; L – length of the mo lar; W – width
of loph/lophid; Et – enamel thick ness; WL – ra tio of the max i -
mum width and length.

The cristid pat tern de scrip tion fol lows Pickford and
Pourabrishami (2013) and Aiglstorfer et al. (2014). In the
occlusal de scrip tion, metalophid, hypolophid and tritolophid for
the lower teeth, and protoloph and metaloph for the up per teeth
are used.

In sti tu tional ab bre vi a tions: MNS-IB – Mu seum of Nat u ral
Sci ences “Ion Borcea” Bacãu; MP-UAIC – Mu seum of Pa le on -
tol ogy. Orig i nal col lec tions: “Alexandru Ioan Cuza” Uni ver sity of
Iaºi; MPS-UBB – Mu seum of Ge ol ogy-Ge og ra phy, “Babeº-
 Bolyai” Uni ver sity of Cluj-Napoca.

SYSTEMATIC PALAEONTOLOGY

Class Mammalia Linné, 1758
Or der Proboscidea Illiger, 1811

Sub-or der Deinotheroidea Osborn, 1921
Fam ily Deinotheriidae Bonaparte, 1845

Ge nus Deinotherium Kaup, 1829
Deinotherium giganteum Kaup 1829

(Figs. 5 and 8)
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M a  t e  r i a l  o f  D r ã g e º t i  ( B a c ã u  C o u n t y ). – 
Right hemimandible rep re sent ing the man dib u lar body, de void
of both prox i mal and dis tal parts. The toothrow in cludes the
well-pre served m1-m2, the roots of p3-p4 and m3 nested in the
al ve oli; a prox i mal frag ment of tibia has also been re cov ered
(Fig. 8). The ma te rial does not show signs of re work ing, the

frag men tary as pect re sults most prob a bly dur ing the ex trac tion
from the host-rocks.

L o c a l i t y. – Drãgeºti (Vaslui County).
A g e. – Vallesian (MN 9) – Late Bessarabian.
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Fig. 5. Deinotherium giganteum from Drãgeºti (Bacãu County), East ern Carpathians Fore land,
Ro ma nia

Right hemimandible frag ment (MNS-IB 105): A – lin gual view; B – occlusal view; C – buccal view;
mmf – me dial men tal fo ra men, pmf – pos te rior men tal fo ra men; A, B, C – scale bar 0–10 cm; A1 –

scale bar 0–5 cm



C o l l e c t i o n. – The fos sil re mains are housed at
MNS-IB Bacãu, MNS-IB 105 (hemimandible frag ment, Fig. 5),
MNS-IB 106 (tib ial frag ment, Fig. 8).

G e n  e r a l  d e s c r i p t i o n. – The hemimandibular
body is al most straight and dis plays the max i mum height in
front of m1 be ing slightly flat tened lat er ally (Fig. 5 and Ta ble 1).
On the buccal side of the cor pus the oblique line fin ish ing into a
bro ken or i fice is vis i ble, which is sit u ated un der p3 (Fig. 5C). It
would rep re sent the pos te rior men tal fo ra men (Pmf). On the lin -
gual side, a barely no tice able open ing un der p4 (Fig. 5A, A1)
would cor re spond to the me dial men tal fo ra men (Mmf). It
should be noted that this third fo ra men was men tioned so far
only for the Subfamily Elephantinae (Ferreti and Debruyne,
2011: 399). Its small di am e ter is com pa ra ble to the mod ern
Loxodonta africana (Blumenbach, 1797), but it is placed higher
on the man dib u lar body as com pared to all the taxa se lected by
Ferreti and Debruyne (2011: fig. 9). Con se quently, this pe cu liar
fea ture of the proboscidean man dib u lar ca nal and fo ram ina
should be also searched among the deinothere spec i mens.

G e n  e r a l  c o m p a r i s o n. – Kaup (1829, 1832) pro -
posed the ge nus Deinotherium based on a hemimandible sin.
frag ment with an in com plete ramus, but in clud ing the symphysis
and the tusks, par tially (tab. IV, fig. 1, 2 and add. tab. I, fig. 5; Da
Din. 466 of Eppelsheim). Two other man di bles have been also
re corded (add. tab.1, figs 1, 4 – Da. Din. 467 sin. and add. tab. 2,
figs. 1 a, b – Da Din. 464 sin.) show ing more mor pho log i cal de -
tails (condylar and coronoid pro cesses, fo ram ina, symphysis
etc). The gen eral mor phol ogy of Drãgeºti spec i men is sim i lar to
these re cords, in clud ing some bio met ric data (e.g., the height of
the man dib u lar body for the Kaup’s ma te rial is close to the Ro -
ma nian spec i men, re spec tively 170 m un der p4 and 160 mm un -
der m3 – the mea sure ments af ter Gräf, 1957), but a more de -
tailed met ric com par i son is hin dered tak ing into ac count the
smaller frag ment of hemimandible found in Ro ma nia.

Mottl (1969), Bachmayer and Zapfe (1976) de scribed more
com plete mandbiles of Early Pannonian age from the Aus trian
Breitenfeld, Holzmannsdorfberg and Kettlasbrunn lo cal i ties, re -
spec tively. Con se quently, tak ing into ac count the smaller frag -
ment of the right hemimandible from Drãgeºti, an ac cu rate
com par i son can not be done. None the less, it should be noted
the sep a ra tion of the an te rior “crush ing bat tery” p3-m1 (af ter
Har ris, 1973) and the pos te rior “shear ing bat tery” m2-m3 (af ter
Har ris, 1973) for the spec i mens from Breitenfeld and Drãgeºti.
Interestedly, the ob tuse an gle be tween the “crush ing bat tery”
and “shear ing bat tery” is open to wards the lin gual side for the
Drãgeºti toothrow, con trary to the open ing to wards the buccal

side for the right hemimandible of Breitenfeld (Mottl, 1969: tab.
XVII). Both toothrows of the man di ble from Kettlasbrunn are al -
most straight. The com pared man di bles seem to have the max -
i mum height un der p4 or un der p4-m1 (Mottl, 1969: tab. XVI;
Bachmayer and Zapfe: 1976: tab. II; Drãgeºti spec i men:
Fig. 5A).

The left hemimandible of Deinotherium giganteum of
Pontian age, de scribed by Codrea (1989), pre serves sev eral
mor pho log i cal fea tures better than the Drãgeºti spec i men (e.g., 
both an te rior and pos te rior men tal fo ram ina are ob vi ous on the
buccal side).

Huttunen (2002b) il lus trated a smaller left hemimandible
frag ment than of the Drãgeºti spec i men, with p3-m2 (NHMW
2000z0038/0000) from prob a bly Pannonian sands (Bel ve dere
Sand) of Laaerberg (Vi enna). The smaller-sized Aus trian spec i -
men has sim i lar sep a ra tion be tween the two func tional bat ter -
ies, but also dis play ing a con trary an gle in com par i son with the
Drãgeºti spec i men and the Breitenfeld man di ble (Huttunen,
2002b: 258–259). The buccal side of the Laaerberg spec i men
also pre served the pos te rior men tal fo ra men (Huttunen, 2002b:
pl. 4, fig. 1).

For the met ri cal com par i son, the hemimandible with com -
plete and al most com plete toothrows of the sim i lar age were se -
lected: Mottl (1969); Bachmeyer and Zapfe (1976); Huttunen
(2002b) – Ta ble 1.

TOOTHROW OF RIGHT HEMIMANDIBLE – ROOTS OF P3-P4, M3

The p3 has a broad-tri an gu lar shape and it seems to dis play
one strong oval-tri an gu lar root on the mesial and one on the dis -
tal side. The disto-buccal sec tor is un clear. It can not be as sessed 
if there is or not a con nec tion be tween the protoconid and
metaconid. Gen er ally, the p3 shape is tri an gu lar or tri an gu -
lar-oval for all the D. giganteum spec i mens (Moroºan, 1936;
Mottl, 1969, 1970; Bachmayer and Zapfe, 1976; Tobien, 1988;
Codrea, 1989; Gasparik, 1993, 2001; Huttunen, 2002b). The
intraspecific vari a tion con sists in the vari able di men sions and in
the conid de vel op ment, when the pre mol ars are well-pre served.

The p4 of Drãgeºti is slightly trap e zoidal-shaped. The
metalophid and hypolophid seem to have continouos
transversal roots. The protoconid and metaconid roots ex pose
oval out lines, which are obliquely aligned to the axis of the tooth
and con nected in the midlle part. The hypolophid root is stron -
ger than the first lophid and the shapes of hypoconid and
entoconid nar row transversally. The p4 out line fits into the more
di verse shape of the sim i lar pre mol ars, from al most square
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Pa ram e ter
Dr. Breit. Haus. Kettl. Laeer.

[mm]

Max i mum length of frag ment on hor i zon tal line ~447.5 1100 – – –

Mid-al ve o lar length taken on the buccal side be tween the an te rior
alveolus (p3) and the m3 root ~375.5 374 345 391 317

Width of the hor i zon tal ramus taken un der m1 65 – – – –

Width of the hor i zon tal ramus taken at the pos te rior part of the tooth row 124.8 – – – –

Height of the hor i zon tal ramus taken pos te ri orly of p4 (in front of p4 the
lower man dib u lar bor der is bro ken) 175.9

If.
p4 = 189;
m3 = 146

If.
p4 = 255

m3 = 165

If.
p4 = 252

m3 = 176
–

The depth of alveolus for p3 88 – – – –

Dr. – Drãgeºti spec i men, Breit. – Breitenfeld (Mottl, 1969); Haus. – Hausmannstteten (Mottl, 1969); Kettl. – Ketllasbrunn (Bachmayer and
Zapfe, 1976); Laeer. – Laaerberg-Vi enna (Huttunen, 2002b); If. – in front of

T a  b l e  1

Man dib u lar mea sure ments of the Drãgeºti spec i men (mea sure ments fol low Tassy, 1996b)



(e.g., Mottl, 1969, 1970; Aiglstorfer et al., 2014) to qua dran gu lar 
(e.g., Bachmayer and Zapfe, 1976; Tobien, 1988; Gasparik,
1993, 2001) or slightly- trap e zoidal-shaped (e.g., Tobien, 1988:
fig. 25; Huttunen, 2002b).

The m3 seems to have two strong roots un der the both
lophids (the disto-lin gual part of the m3 roots is bro ken). The
buccal root of the first one is big ger than on the lin gual side. The
enamel thick ness is dif fi cult to as sess. Gen er ally, the tooth pat -
tern is sim i lar to the cor re spon dent tooth of the Eu ro pean re -
cords (Mottl, 1969, 1970; Bachmayer and Zapfe, 1976;
Gasparik, 1993, 2001; Huttunen, 2002b; Pickford and
Pourabrishami, 2013, among oth ers).

De scrip tion of m1. The crown is subrectangular
trilophodont and mod er ately worn. The hypolophid is the wid est
one and the tritolophid is the nar row est one. The lophids are
gen er ally smaller and wider on the buccal side than on the lin -
gual one (Fig. 5B and Ta ble 2).

The metalophid is slightly con cave messialy with ap prox i -
mately equally de vel oped protoconid and metaconid. Two dis -
tinct an te rior cristids run from the protoconid and metaconid
end ing in the dam aged an te rior cingulid. The praemetacristid is
blunt, un like the praeprotocristid which is strong and nar row.
Only a weak postprotocristid can be ob served (Fig. 5B). The
hypolophid also ex hib its well-de vel oped conids, from where an
in ferred praeentocristid and a strong praehypocristid reach the
an te rior val ley. The tritolophid shows a more worn conid on the
buccal side than on the lin gual one; it de vel ops mod er ate
cristids.

The mesial slope of both an te rior (first) and pos te rior (sec -
ond) val leys is more tilted. A deeper and wider groove can be
ob served on the buccal side of an te rior val ley than on the pos te -
rior one (Fig. 5C). The an te rior and pos te rior cingulids are very
nar row, the lat ter be ing very finely wrin kled. The lat eral cingulid
can be ob served only on the val leys, es pe cially on the buccal
side where very small tu ber cles oc cur. A re mark able pres sure
mark can be de duced on the tooth dis tal side. The enamel thick -
ness var ies be tween 3.9 and 4.2 mm.

Com par i sons of m1. The over lap ping of mor pho log i cal
fea tures and biometrical val ues and the time-av er aged
deinothere as sem blages (e.g., MN4/5–MN 11 in the Mainz Ba -
sin) de ter mined the re search ers to fo cus on re cords with ab so -
lute age or ac cu rate biostratigraphic con straints of tooth-bear -
ing lay ers (Böhme et al., 2012; Pickford and Pourabrishami,
2013). This cal i bra tion is the so lu tion to solve the over lap ping of
met ric data which oc cur in some cases and also do not ex pand
the range of bio met ric vari a tion over the real evo lu tion of spe -
cies in time.

Con se quently, for com par i son, this ten dency has been fol -
lowed se lect ing spec i mens from Kaup (1929, 1932), Gräf
(1957), Mottl (1969, 1970), Bachmayer and Zapfe (1976),
Tobien (1988), Huttunen (2002b), and Pickford and
Pourabrishami (2013: only some MN 9–MN 10 spec i mens from
Bremersheim, Dintesheim and Wallerteim). Aiglstorfer et al.

(2014) has also been fol lowed, who noted that the spec i mens of 
Frohnstetten are Late Mio cene in age.

As we al ready men tioned, the spec i mens from the west ern
part of Ro ma nia (MN 11–MN 12) and the Bul gar ian spec i men
of Aksakovo with out a cer tain age were used be cause they
were de scribed from the ar eas ad ja cent to the ECF.

First of all, the m1 Drãgeºti fits well in mor phol ogy with the
mo lar de scribed by Kaup (1832: tab. V, fig. 3), con sid er ing the
de gree of wear is ad vanced in the for mer spec i men. The gen -
eral lophid and cristid pat tern, the more in clined mesial slope of
lophids ac cen tu ated tilted of mesial slope lophids, the deeper
groove on the buccal side of an te rior val ley, and the nar row dis -
tal cingulid are the com mon fea tures. The dif fer ences oc cur in
the sup pressed an te rior cingulid, the weakly lat eral one, and the 
more ob vi ous an te rior cristid of lin gual tritoloph conid in the Ro -
ma nian mo lar. Sim i lar mor phol ogy is dis played by the mo lars
fig ured in Kaup (1832: tab. III, figs. 7, 8, 9; add. tab. I, figs. 1, 4;
add. tab. II, figs. 1, 1a). The small est width of lophids os cil lates
in these mo lars (first, sec ond or third one).

Sec ondly, the m1 of Drãgeºti shares close mor pho log i cal
af fin i ties with the Eu ro pean spec i mens of D. giganteum: the
occlusal mor phol ogy is con ser va tive, and the intraspecific vari -
a tion ap pears in the lophid widths and sculp tural cristids, val ley
and cingulid de vel op ment, and ac ces sory or cingular cusplets.

Near the study area, Moroºan (1936) de scribed an m1 from
the Late Sarmatian sands crop ping out at Teleneºti (Orhei
County, Re pub lic of Moldova). Un for tu nately, only the mo lar’s
metalophid was com plete and appropiate com par i son can not
be done.

How ever, the occlusal mor phol ogy of the Drãgeºti spec i -
men is sim i lar with the m1 sin. and dext. from the com plete
toothrow of the Breitenfeld, Holzmannsdorfberg and
Kettlasbrunn man di bles (Mottl, 1969, 1970; Bachmayer and
Zapfe, 1976, re spec tively). The larg est sec ond lophid, the
cristid pat tern, the weak lat eral cingulid, the strong pres sure
marks can be noted as com mon fea tures al though the stage of
wear is vari able.

The m1 from Drãgeºti also ex hib its a com mon occlusal pat -
tern with the m1s fig ured by Tobien (1988) from Montredon. In -
stead, the shapes of the French spec i mens vary from qua dran -
gu lar (pl. 5, m1 from the toothrow of figs. 23–25) to slightly trap -
e zoidal (pl. 3, fig. 18).

Gasparik (1993, 2001) as signed two sim i lar m1 sin. (V.1105 
7 HGI and V.11055 HGI) from the Boór’s sand pit at Sopron to
D. giganteum. From Pécs, a left hemimandible with m3 and an
al ve oli for p4-m2 (HGI Ob-2994) was also quoted. All the fos sils 
were as signed to the Pannonian (Vallesian, MN 9). For m1, no
bio met ric data has been men tioned (Gasparik, 1993, 2001). It
should be noted that Aiglstorfer et al. (2014) as signed the
Sopron Boór’s sand pit spec i mens to “D. levius”.

The main dif fer ence be tween the m1 of Drãgeºti and the m1 
from Lower Aus tria and Burgenwald (Huttunen, 2002b) is the
weaker de vel op ment of an te rior cristids. Oth er wise, the
occlusal mor phol ogy is sim i lar, in clud ing the cingulid pat tern.

A dif fer ence of m1 de scribed by Codrea (1989) form the
Pontian hemimandible sin. (GMGGD 15526) of Brusturi-
 Tãtãruº, Bihor County (con se quently not in the fo cused
time-span), is the trap e zoidal-elon gated shape as con se -
quence of the big gest tritolophid.

Com par a tive mo lar is the m1 sin. de scribed by Vergiev and
Markov (2010) from Aksakovo lo cal ity (NE Bul garia), be long ing
to the toothrow of left hemimandible. The small dif fer ences con -
sist in the lophid widths, cristid pat tern and conid de vel op ment.

Two me dium-sized deinotheres (Proboscidea: Mammalia) from the Mio cene rocks... 677

Tooth L
Width of lophids (1-3; 1-2) WL =

maxW/L
Et

W1 W2 W3

m1 88.2 62 63 60.7 0.7142 3.9–4.2

m2 77.8 73.6 72.5 – 0.9460 ?3.9–4.2

T a  b l e  2

Bio met ric val ues of the m1 and m2 (all val ues in mm) Drãgeºti 
spec i men of Deinotherium giganteum



For biometrical com par i son, the same dataset is se lected
(as for the occlusal mor phol ogy) con fined mainly with the
MN 9–MN 10 time span (see Ap pen dix 1*).

The WL ra tio (Mw/L) placed the m1 ap prox i mately in the
mid dle of the se lected spec i mens be tween the miminum and
max i mum val ues (Fig. 6), re spec tively 0.0616999 (Da Din 467
sin.) Eppelshiem (Gräf, 1957), and 0.756098 of Kettlasbrunn
(Bachmayer and Zapfe, 1976). Met ri cally, the m1 is close to the
spec i mens from Bermesheim, Kettlasbrunn and sev eral spec i -
mens from Montredon (see Ap pen dix 1).

Ac cord ingly, the iso lated teeth or frag men tary man di bles
and max il la ries with com plete or in com plete toothrows must be
as signed to the spe cies us ing the met ric anal y sis cor re lated
with well biostratigraphic con straints (Böhme et al., 2012;
Pickford and Pourabrishami, 2013; Aiglstorfer et al., 2014
among oth ers). The sex ual di mor phism was also in voked for
the met ric vari a tion of sim i lar fos sil mo lars, but the dis tinc tion of
sexes only on the teeth biometry is not yet solved (Pickford and
Pourabrishami, 2013) as for other skel e tal parts of
proboscideans (e.g., Haynes, 1991; Smith and Fisher, 2013). It
should be noted that a quan ti ta tive as sess ment of re cent el e -
phant dentition con cluded that the males tend to have larger
teeth than fe males, and the toothrows fluc tu ate more con sis tent 
in length and width as com pared to other mam mals (Roth,
1992).

De scrip tion of m2. The crown con sists of two al most un -
worn and straight lophids. They have ap prox i mately the same
width, with the crown tend ing to a square shape in occlusal view 
(slightly lon ger than wide). The metalophid de vel ops a strong
praeprotocristid and a blunt praemetacristid, un like the
hypolophid, which ex hib its only a strong praehypocristid ex -
tend ing to the val ley (Fig. 5B). The buccal conids are smaller

than the lin gual ones, both hav ing the enamel slightly dam aged
messially. The an te rior cingulid is nar rowed by the con tact to
the an te rior tooth, only a small tu ber cle be ing ob served on the
buccal side. The finely wrin kled pos te rior cingulid is more de vel -
oped than the an te rior one. A pres sure mark can be only de -
duced on the dis tal side. The enamel seems to be of the same
thick ness with the m1 (Ta ble 2).

Com par i sons of m2. The m2 of Drãgeºti shows gen eral
sim i lar i ties with the cor re spon dent mo lar of the spec i men de -
scribed by Kaup (1829, 1832: tab. IV, fig. 1, 2 and add. taf. I,
fig. 5; Da Din. 466 of Eppelsheim). As dif fer ences, the Drãgeºti
spec i men ex hib its the ob vi ous pos te rior cingulid, the strong
praehypocristid, and the slopes of val leys seem to be more
tilted. A strong mor pho log i cal sim i lar ity could be also re tain ing
in com par i son with the m2 fig ured in add. taf. I, figs. 1, 4 and
add. taf. II, fig. 1.

The m2 sin. and dext. fig ured by Mottl (1969, 1970) from
Breitenfeld and Bachmayer and by Zapfe (1976) from
Kettlasbrunn also ex hibit close mor phol ogy with the m2
Drãgeºti, in clud ing the pres ence of praehypocristid and pos te -
rior cingulid. As dif fer ences, the hypolophid of the m2 sin. of
Breitenfeld is big ger than the metalophid. Huttunen (2002b)
out lined the pe cu liar ity of the m2 sin. and dext. of Kettlasbrunn
by “the pos si ble traces of cav i ties” and the “deep cir cu lar de -
pres sion” placed me di ally in both val leys.

The iso lated m2 (pl. 3, fig. 19) fig ured by Tobien (1988) from 
Montredon have more trap e zoidal out line, the hypolophyd be -
ing also big ger than the first lophid. On the com plete toothrows
(pl. 5, figs. 23–25) the metalophid has the max i mum width. The
occlusal pat tern is sim i lar with the m2 Drãgeºti, tak ing into ac -
count sev eral intraspecific vari a tions on the French ma te rial:
the lat eral cingulid cusplets (pl. 2, fig. 12; pl. 3, fig. 19), the pres -
ence of praeentocristid (e.g., pl. 3, fig. 19), and the var i ous de -
vel op ments of an te rior and pos te rior cingulids.

The m2 of Drãgeºti proves close sim i lar i ties to the cor re -
spond ing mo lars de scribed by Huttunen (2002b) from Lower
Aus tria and Burgenwald. It should be noted the sim i lar cristid
pat tern: from each conid slop ing down on the val ley an an te rior
cristid. The wide pos te rior cingulid (e.g., NHMW Ia.8.b.46
Wilfersdorf, pl. 3, fig. 4) is a pe cu liar fea ture (like a smaller third
lophid).

The m2 sin. from the men tioned Pontian man di ble (Codrea,
1989) shows sim i lar mor phol ogy as the Drãgeºti spec i men,
hav ing a more elon gated out line in stead.

The Bul gar ian spec i mens (VRMH 164: L-80; W-69/70) and
dext. (VRMH 166: L-80; W-70/70) re ferred to Deinotherium
giganteum of Aksakovo by Vergiev and Markov (2010) tend to
be square in shape. The for mer spec i men dis plays a weak
praeprotocristid and a very strong praehypocristid (the
metaconid and entoconid area be ing slightly dam aged). The
VRMH 166 is more worn and dam aged on the buccal side; the
weak an te rior cristids of the metaconid and entoconid is ob -
served. For both the m2 spec i mens, the an te rior cingulid is also
in ferred, but the dis tal one is wider com pared to the Drãgeºti
mo lar.

The met ric anal y sis took into ac count the pre vi ous re cords
(ex cept for the Brusturi-Tãrãruº and Bul gar ian spec i mens, with -
out cer tain ages), and ad di tion ally the Hun gar ian spec i mens
(m2 sin. HGI V11059 and m2 dext. HGI V11056, af ter Gasparik
(1993, 2001; Fig. 7 and Ap pen dix 1).
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Fig. 6. Scat ter di a grams of m1 (max i mum length ver sus
max i mum width of lophids) for the com pared deinothere

spec i mens

The se lected spec i mens and the length-width val ues are listed in
Ap pen dix 1; cir cle – Drãgeºti, tri an gle – Eppelsheim (Gräf, 1957),
square – Montredon (Tobien, 1988), rhom bus – Leithagebirge-
Mannesdorf bei Angern (Huttunen, 2002b), + – ac cord ing to
Pirckford and Pourabrishami (2013), other sings – Teleneºti,
Breitenfeld, Kettlasbrunn (Moroºan, 1936; Mottl, 1969; Bachmayer
and Zapfe, 1976)

https://gq.pgi.gov.pl/article/downloadSuppFile/25906/3387
https://gq.pgi.gov.pl/article/downloadSuppFile/25906/3387


The bio met ric val ues for the m2 Drãgeºti are close to the
Kettlasbrunn (Bachmayer and Zapfe, 1976), Breitenfeld (Mottl,
1969) and Sopron spec i mens (Figs. 4 and 7, Ap pen dix 1). The
WL = 0.946015 (Ta ble 2) is the big gest one, com pa ra ble in its
ten dency to the square shape with the Kettlasbrunn and Bul gar -
ian spec i mens (see Ap pen dix 1).

In con clu sion, the mor pho log i cal and biometrical data of m1
and m2 fit in with the most im por tant spec i mens men tioned
above and al low rank ing the frag men tary man di ble to D.
giganteum. 

TIBIA SIN.

De scrip tion of the tib ial frag ment. The tibia sin. pre -
serves only the prox i mal epiph y sis and a frag ment of the
diaphysis (Fig. 8) re stored af ter it has been bro ken dur ing the
sam pling. The tib ial tuberosity shows antero-lat er ally a mas sive 
pro tru sion, from where the tib ial crest gets down vaguely be -
com ing stron ger to the mid dle of the shaft. The tib ial crest has a

re mark able me dial in cli na tion (Fig. 8B). Down of the epiph y sis,
the bone be comes tri an gu lar in cross-sec tion. The
interosseous and me dial mar gins are well-de vel oped (Fig. 8C).
To wards the dis tal part, the shaft tends to ap prox i mate a round
cross sec tion, and the bro ken transversal sec tion ex hib its the
cancellous/spongy mass fill ing the bone (Fig. 8E).

The tib ial prox i mal epiph y sis ex hib its a slightly de vel oped
intercondylar em i nence, with the me dial and lat eral tu ber cles
also less pro nounced (Fig. 8A). The me dial condyle is slightly
higher than the lat eral one (Fig. 8B). The ar tic u lar fac ets are
gen er ally mod er ately con cave (the depth of the me dial and lat -
eral ar tic u lar fac ets is ~18.10 and ~21.06 mm, re spec tively) and 
oval-qua dran gu lar in out line. The me dial facet en larges cra ni -
ally, where it also forms a slight si nus near the an te rior
intercondylar area. The lat eral one is smaller, with ex pressed
con cav ity of the dor sal out line in com par i son with the plan tar
one, which is al most straight. Be tween these two ar tic u lar fac -
ets, the intercondylar sulcus is nar rowed, slightly curved, and
cen trally el e vated, with a larger and deeper an te rior
intercondylar area than the pos te rior one. The oval-tri an gu lar
popliteal notch can be ob served to wards the plan tar side of
prox i mal epiph y sis (Fig. 8A, C).

The plan tar side (Fig. 8C) is out lined by an al most ver ti cal
lat eral mar gin which slightly ex tends lat er ally to wards the dis tal
part. The interosseous bor der is con spic u ously con cave near
the prox i mal epiph y sis to be come al most straight fur ther on.
The fib ula ar tic u lar facet is oval, with an abraded por tion to -
wards the prox i mal-lat eral di rec tion (Fig. 8C). One can not ob -
serve the nu tri ent fo ra men be cause of the bone dam ages, most 
prob a bly. The bio met ric pa ram e ters are listed in Ta ble 3.

Com par i son of tib ial frag ment. There are few tibia of
Deinotherium giganteum men tioned in the avail able lit er a ture.
Moroºan (1936) listed a prox i mal short frag ment of tibia as -
signed to “D. gigantissimum” col lected from Sarmatian rocks of
the Pãtruja Val ley (Volcineº, Re pub lic of Moldova) and cur -
rently housed at the Nat u ral His tory Mu seum Khisinev. Later,
Codrea (1989) re ported a com plete tibia sin. (MPS UBB:
GMGGD 16257) from the Pontian of Brusturi-Tãtãruº (Bihor
County).

The Drãgeºti tibia sin. fea tures the com mon rect an gu lar
out line of me dial and lat eral ar tic u lar fac ets of prox i mal epiph y -
sis for the Deinotherium. The an te rior/dor sal en large ment of
me dial ar tic u lar facet and the un com mon si nus of lat eral ar tic u -
lar facet out line (Fig. 8A) should be noted as spe cific fea tures
for the Drãgeºti spec i men. The well-de lim ited intercondylar
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Fig. 7. Scat ter di a grams of m2 (max i mum length ver sus
max i mum width of lophids) for the com pared deinothere

spec i mens

The se lected spec i mens are listed in Ap pen dix 1; cir cle – Drãgeºti,
yel low tri an gle – Eppelsheim (Gräf, 1957), blue tri an gle – Sopron
(Gasparik, 1993); square – Montredon (Tobien, 1988); rhom bus –
Altmannsdorf-Wielfersdorf (Huttunen, 2002b), + – ac cord ing to
Pirckford and Pourabrishami (2013), other sings – Breitenfeld,
Kettlasbrunn (Mottl, 1969; Bachmayer and Zapfe, 1976)

Pa ram e ters
D. giganteum D. proavum

Dr. Br.-T. Mân. Pik. Ezer.

Max i mum length of the frag ment ?417.2 840 920 950 1200 1250

Max i mum medio-lat eral di am e ter of prox i mal epiph y sis   203.2 275 330 310   370   365

Width of the fa cies articulares proximales   196.4 263 – –

Max i mum dor sal-plan tar di am e ter of prox i mal epiph y sis   152.8 – – –   320   320

Min i mum width of diaphysis     93.7 – – – –

Max i mum width of diaphysis ~107.1 119 140 160   160   165

Dr. – Drãgeºti; Br.-T. – Brusturi-Tãtãrus, ac cord ing to Codrea (1989); Mân – Mânzaïi – “D. gigantissimum”, ac cord ing

to �tefãnescu (1910); Pik. – Pikermi (Greece) – “D. giganteum”, ac cord ing to Gaudry (1862–1867); Ezer. – Ezerovo
(Plovdiv County) –  “D. thraciensis” – ac cord ing to Kovachev and Nikolov (2006); the spec i men rep re sents D. proavum
ac cord ing to Codrea and Mar gin (2009)

T a  b l e  3

Mea sure ments of the tib ial frag ment sin. of the Drãgeºti spec i men and the met ri cal com par i son with the
sim i lar bone of sev eral deinothere spec i mens
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sulcus, tu ber cles and polipteal notch could be also pointed out.
The fib ula ar tic u lar facet is oval out lined in com par i son with the
Prodeinotherium bavaricum (Huttunen and Göhlich, 2002:
508), on which it is supossed to be round. The tib ial tuberosity is 
sit u ated lower on the bone, show ing a mas sive de vel op ment.

The met ric anal y sis shows smaller val ues for the Drãgeºti
tibia in com par i son with the sim i lar spec i men from Brusturi-
 Tãrãuº (Codrea, 1989). Tak ing into ac count that tibia shows a
typ i cal mor phol ogy for the deinotheres, two is sues are aris ing:
why it shows smaller di men sions than the tibia from
Brusturi-Tãtãruº, and whether it be longs to the same spec i men
as the hemimandible frag ment or not. The tibia size could be
ex plained by the dif fer ent ontogentic stage of the spec i mens
tak ing into ac count that the growth and the fu sion of the skel e tal 
bones in the re cent proboscidiens is not lin early re lated as the
growth and tooth pro gres sion (Roth, 1984). The au thor dem on -
strated that the fu sion of epiphyses to the diaphyses of long
bones ap pears to be con cen trated within a short span of time
and it may oc cur at dif fer ent times in dif fer ent in di vid u als or in
the two sexes. Sec ondly, only skel e tal re mains be long to the

deinotheres that were col lected from the Drãgeºti out crop, and
we suposse that they orig i nate from a sin gle in di vid ual.

DEINOTHERIUM GIGANTEUM SPECIMEN 
FROM THE PIETRÃRIA HILL OUARRY (FIG. 9)

M a  t e  r i a l  o f  D e l e n i  ( I a º i  C o u n t y ). – M2
sin.

L o c a l i t y. Pietrãria Hill Ouarry (Deleni, Iaºi County)
A g e. Vallesian of East ern Eu rope (?MN 7-8–MN 9) – Early 

Bessarabian.
C o l l e c t i o n. The mo lar is housed in MP-UAIC, Inv. nr.

MZS-9.
De scrip tion of M2. Macarovici and Zaharia (1968) pointed

out cor rectly the main fea tures of rel a tively worn M2 sin., which
is redescribed here: the loph con vex ity to wards the mesial side,
the strong an te rior and pos te rior cingulum, the well-de vel oped
posthypocrista, and the disto-lin gual dam age of hypocone. The
roots are miss ing. The au thors also men tioned the biometrical
val ues.
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Fig. 8. Deinotherium giganteum from Drãgeºti (Bacãu County), East ern Carpathians Fore land,
Ro ma nia

Tibia sin. frag ment: A – prox i mal view; B – dor sal view; C – plan tar view, Faf – fib ula ar tic u lar facet; 
D – lat eral view; E – dis tal view



Sev eral de tails on occlusal mor phol ogy can be added, es -
pe cially on crista de vel op ment (Fig. 9). The protoloph seems to
be wider than the ap prox i mated metaloph. The paracone and
metacone are well-pre served, show ing the higher buccal cones
than the lin gual one. A very short praeprotocrista can be ob -
served con nect ing into a strong cusplet of the an te rior
cingulum. Also, a weak praeparacrista runs near the lin gual
side to join the same cingulum into a small cusplet (Fig. 9A, C).
Only a short praemetacrista is ob vi ous.

All the cones ex tend into pos te rior cristae, which are rather
well de vel oped for this mo lar. The postparacrista is lon ger and
slightly blunter than the postprotocrista (Fig. 9A). Es pe cially the
posthypocrista is strong and ex ceeds in length the mid-line of
the tooth, hav ing the ten dency to join with the pre served weak
prostmetacrista (Fig. 9A, D). Near the midline of the tooth, a
round and small tu ber cle arises over the pos te rior cingulum
(Fig. 9A, A1, D, D1).

The pos te rior cristae would be pe cu liar for this mo lar: the
weak postprotocrista and es pe cially the posthypocrista (the
pre served frag ment), which is strong and ex ceeds in length the
mid-line of the tooth, hav ing the ten dency to join with the buccal
prostmetacrista (Fig. 9A, C).

Both the mesial and dis tal cingulums are ob vi ously de vel -
oped. The enamel thick ness var ies be tween 4.30 and 5.65 mm
(Ta ble 4).

Com par i son of M2. The mo lar has the same well-de fined
postmetaloph or na men ta tion as the better pre served M2 sin.
fig ured by Kaup (1829: tab. II, fig. 1). The posthypocrista is also
lon ger than the me dian line tend ing to join postmetacrista near
the nar row dis tal cingulum. The dif fer ences re side in the
stonger postprotocrista and weaker postparacrista on the mo lar 
fig ured by Kaup, the weak cusplets of lat eral cingulum on the
val ley ends, and the rel a tive con tin u ous an te rior cingulum with -
out dis tinct cusplets as in the Ro ma nian mo lar.

A com mon fea ture can be high lighted in com par i son with
the two iso lated M2 il lus trated by Tobien [1988: pl. 2, fig. 11
(MTN 2613), 12 (MTN 2619)], namely a kind of rough ness over
the pos te rior cingulum (Tobien, 1988: 150: “parfois…peuvent
se renforcer en une cuspule d’émail”). This fea ture was as -
signed to “D. levius” by Gräf (1957), but Tobien (1988) ob -
served its vari able pres ence on the same in di vid ual (but on
m1s), namely the rough ness on the right mo lar and its ab sence
on the left one (FSL 210396: pl. 4, fig. 21). The ob vi ous
postmetaloph is also sim i larly de vel oped. The main dif fer ence
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Fig. 9. M2 of Deinotherium giganteum from the Pietrãria Hill Quarry (Deleni, Iaºi County)

A – occlusal view; B – lin gual view; C – mesial view; D – dis tal view; A1, D1 – tu ber cle over the dis tal
cingulum

Spec i men
L Width of loph (1-2)

LI Et
Lin gual Buccal W1 W2

M2 sin. Deleni 79.73 70.94 78.27 76.27 0.98 4.30–5.65

T a  b l e  4

Bio met ric val ues of the M2 sin. (all val ues in mm) Deleni spec i men of Deinotherium
giganteum



is the shape of M2 from Montredon, which have un usu ally
larger protolophs than the metalophs. The crista de vel op ment
is vari able.

Huttunen (2002b) men tioned a rich M2 as sem blage from
Lower Aus tria and Burgenland (see Ap pen dix 1), char ac ter ized
by vari able bio met ric data (var i ous ra tios be tween the length
and max i mum width of lophs, and by var i ous ra tios be tween the 
protoloph and metaloph widths). The crista pat tern is sim i lar to
the M2 from Deleni; each cusplet ex tend ing into a vari able
crista. For the Ro ma nian deinothere mo lar, the lin gual ones are
lon ger than the for mer spec i mens. The postmetaloph or na -
men ta tion is very vari able or even ab sent for the Aus trian
deinothere mo lars with out tax o nomic con se quence.

The met ric anal y sis placed the iso lated M2 of Deleni in the
mid dle part of the vari a tion range for D. giganteum (Fig. 10).
The WL ra tio (Mw/ML = 0.98168) fits in the mid-lower part of the 
dataset (Fig. 10), be ing com pa ra ble with the Wilfersdorf and
Bruck a.d. Leitha spec i mens (Huttunen, 2002b).

CONCLUSIONS

Start ing with a sum mary of me dium-sized deinothere fos sils 
of Ro ma nia, the pa per de scribes and com pares mor pho log i -
cally and met ri cally two re mains of Deinotherium giganteum
from the Mio cene rocks of the East ern Carpathians Fore land.

The first spec i men is the right hemimandible frag ment of
Drãgeºti (Bacãu County), with well-pre served m1 and m2, and
only the roots of p3-p4 and m3. A prox i mal frag ment of left tibia
col lected from the same out crop was also added. The sec ond
spec i men is an iso lated M2 sin. found in the Pietrãria Hill Quarry 
(Deleni, Iaºi County).

The short frag ment of the left hemimandible hin ders ap pro -
pri ate com par i son with the well-preseved spec i mens. The pres -
ence of barely no tice able oriffice un der the p4 which would rep -
re sent the me dial men tal fo ra men is a sig nif i cant gain tak ing
into ac count that it was ob served only for the Subfamily
Elephantinae so far.

The teeth show the con ser va tive occlusal mor phol ogy
which was em pha sized by the pre vi ous re search ers for the
deinotheres. The intraspecific vari a tion con sists in the lophid
widths, sculp tural cristid pat tern, val ley and cingulid de vel op -
ment, and ac ces sory or cingular cusplets. The met ric anal y sis
placed the spec i mens within the vari a tion range of the Eu ro -
pean spec i mens of D. giganteum. The tibia frag ment is typ i cal
for the deinotheres: the shift of the ar tic u lar fac ets, the mas sive
tib ial tuberosity occuring lower on the shaft, the slightly de vel -
oped intercondylar em i nence and lat eral tu ber cles etc. Also, the 
oval ar tic u lar facet of the fib ula is con spic u ously pre served on
the plan tar side. In stead, it is un com mon the shapes for the me -
dial and lat eral ar tic u lar fac ets. The smaller di men sions in com -
par i son with sim i lar bones was ex plained by a dif fer ent
ontogentic stage:

The age of the fos sil-bear ing lay ers of both spec i mens (late
Bessarabian MN 9 and Early Bessarabian ?MN 7-8–MN 9, re -
spec tively) was as sessed de ter mined by mol lusk spe cies fol -
low ing the in te gra tion in the re gional lithostratigraphic con cept
and in well in ac cor dance with the biostratigraphy based on mol -
lusks.

The pa per re in states these spec i mens in the sci en tific lit er a -
ture en larg ing the com par i son dataset for this spe cies and its
spread ing in East ern Eu rope.
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