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Abstract 

Cranial and postcranial elements of the mosasaurid reptiles Mosasaurus hoffinanni Mantell 1829 and Plioplate­
carpus marshi Dolio 1882 from the Maastrichtian type area, and of Mosasaurus maximus Cope 1869 and 
Plioplatecarpus depressus (Cope 1869) from New Jersey are compared. Views held by previous authors are 
discussed. It is concluded that these European and North American taxa are conspecific. 

Introduction 

The type specimen of Mosasaurus hoffmanni Mantell 
1829, an incomplete skull (Figure 1 ), was discovered 
at St Pietersberg, south of Maastricht between 1770 
and 1774. The romanticised and often repeated history 
of this find has recently been analysed critically by 
Rompen ( 1995) and has been described in detail by 
Bardet & Jagt ( 1996). 

From the start, these remains were considered 
to belong to a crocodile. Subsequently, P. Camper 
( 1786) and Yan Marum ( 1790) thought them to have 
come from a sperm whale. Faujas Saint Fond (1799), 
however, stuck to the original interpretation. When 
attempting to defend his father's view, A.G. Camper 
( 1800) discovered the lacertilian nature of this fossil. 
Eventually, this mosasaur was to become crucial to the 
concept of extinction. 

As early as 1800, A.G. Camper noted that a second 
species from the same area was represented in his 
father's collection (Theunissen 1980). He referred to 
this species as 'petite espece' (A.G. Camper 1812) and 
noted striking differences between this and the larger 
species. Camper's 'grande espece' had caudal verte­
brae with fused haemapophyses, whereas the 'petite 
e5pece' was characterised by articulated haemapo­
physes. Camper's views did not become generally 
accepted, however, in part because Cuvier disagreed 

(Dolio 1890). Thus, the true nature of the second 
species was not recognised until 1882, when Dolio de­
scribed it briefly and named it Plioplatecarpus marshi. 

Worldwide, numerous mosasaur species inhabited 
the Late Cretaceous oceans and marginal seas (Russell 
1967, deBraga & Carroll 1993, Bell 1997a). The fol­
lowing species have been identified in the Maastrich­
tian type area, in addition to Mosasaurus hojfmanni 
and Plioplatecarpus marshi: M. lemonnieri Dollo 
1889, Leiodon sectorius (Cope 1871) and Carinodens 
belgicus (Woodward 189 1 ). Mosasaurinae inc. sedis, 
cf. Prognathodon solvayi Dolio 1889 and Platecarpus 
sp. have been recorded as well (Kuypers et al. 1998, 
Mulder et al. 1998). Palaeoenvironmental conditions 
during the Late Cretaceous were discussed by Smit & 
Brinkhuis (1996) and Lingham-Soliar ( 1995) for the 
Maastrichtian type area, and by Gallagher (1993) for 
New Jersey. 

For many centuries, the exploitation of the 
tuffaceous chalks in the Maastrichtian type area took 
place in an ever expanding underground system of 
galleries. It was in such a gallery that the above­
mentioned skull of Mosasaurus hoffinanni was dis­
covered. In New Jersey, strata of Maastrichtian age -
quarried in pits - comprise glauconitic sands. Fossil 
remains of numerous taxa, marine and terrestrial, ver­
tebrate and invertebrate, have been recorded since the 
nineteenth century. The succession includes estuarine 
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Figure J. Mosasaurus hojjinanni, type specimen (MNHNP AC 9648). Scale bar equals 10 cm. 

lagoonal-tidal channel-barrier beds (Gallagher 1993) 
as well as nearshore marine deposits. 

The following mosasaurid taxa from the Late 
Maastrichtian deposits of New Jersey were listed by 
Gallagher (J 993): Mosasaurus maximus Cope 1869, 
M. dekayi Bronn 1838, M. conodon (Cope 1881), 
Plioplatecarpus depressus (Cope 1869), Leiodon sec­
torius, Halisaurus platy.1pondylus Marsh 1869 and 
Prognathodon rapax (Hay 1902). Based on a com­
parison of mainly postcranial material, Baird & Case 
(1966) and Russell (1967) synonymised Mosasaurus 
conodon with M. lemonnieri. Furthermore, Russell 
(1967) suggested that Mosasaurus ho.ffmanni and 
M. maximus might be conspecific, a view rejec­
ted by Lingham-Soliar (1995). Recently, Kuypers et 
al. ( 1998) have noted that, with the exception of 
Carinodens helgicus, all mosasaur species from the 
Maastrichtian type area appeared closely related to, 
or even conspecific with, mosasaur taxa from the 
Maastrichtian of New Jersey. 

In 1961, two well-preserved skulls of Mosasaurus 
maximus (Figure 2) were collected from the Inver­
sand Company Pit, Sewell (Gloucester County, New 
Jersey). This is the on ly pit still in operation (Galla­
gher 1993, pers. comm.). These skulls have been 
re-examined for the present contribution. Based on 
comparative studies, the alleged conspecificity of M. 

hoffmanni and M. maximus, and of P marshi and P 
depressus is discussed in detail. 

Material and methods 

Abbreviations used to denote the repositories of spe­
cimens referred to in the text are listed in Appendix 
I. 

M. hoffmanni and P mars hi are by far the common­
est species of mosasaur in the Upper Maastrichtian 
of the Maastrichtian type area. About one hundred 
teeth of each were counted in the Natuurhistorisch 
Museum Maastricht collections and in private collec­
tions, studied by Kuypers et al. (1998). In the New 
Jersey Maastrichtian, M. maximus is the common­
est species (Russell 1967). Plioplatecarpus appears 
less common in these deposits, although Cope (1871) 
stated otherwise. The only cranial elements that I have 
recently examined in the ANSP collections are casts of 
three teeth (ANSP 20184, 20185). The AMNH (New 
York) and NJSM (Trenton) possess casts of the same 
teeth. Their assignment to P depressus is questionable. 
Russell (1967: 161, fig. 88) listed and illustrated jaw 
elements, referred to this species, from the collections 
of Yale Peabody Museum (New Haven). 

In order to investigate an alleged conspecificity of 
the examined mosasaur taxa, specimens in several mu-
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Figure 2. Mosasaurus maximus, mounted skull NJSM 11053, lateral view, premaxillae and frontal removed. Scale bar equals IO cm. 

seum collections, both in the USA and Europe, were 
compared. The majority of the studied material was 
collected in the nineteenth century and even earlier. It 
is listed in Appendix 2. 

The New Jersey specimens are recorded from the 
Maastrichtian Navesink and basal Hornerstown Form­
ations (Gallagher 1993). They vary in colour from 
brownish black to black and are prone to decay be­
cause of their high pyrite content. Many of them have 
been treated with a preserving fluid, and some of 
the elements have been partly restored. Unfortunately, 
details of specimens are sometimes obscured by pyr­
ite decay and/or restoration. The material from the 
Maastrichtian type area varies in colour from brown to 
yellowish and greyish brown, and does not contain any 
pyrite. Specimens are often so well preserved that they 
do not appear fossilised. The stratigraphic distribution 
of the taxa was given by Mulder et al. ( 1998). 

In the present contribution, mostly cranial ele­
ments - of which sufficiently preserved specimens 
have been found in both New Jersey and the 
Maastrichtian type area - are discussed. 

Genus Mosasaurus Conybeare 1822 

Mosasaurus hoffmanni Mantell 1829 

1786 Physeteris incogniti ex Monte S. Petri - P. Camper: 
444, 446, pl. I 5, figs 5, 6; pl. 16 

1829 Mososaurus [sic] Hoffinannii Mantell 1829: 207 

I 869a Mosasaurus maximus Cope 1869: 262 

1967 Mosasaurus maximus Cope 1869 - Russell: 139, 
140; figs 8, 24a, 80 

1995 Mosasaurus hoffinanni Mantell 1829 - Lingham­
Soliar: 158, 161; figs 1, 3, 5, 6, 9, 11, 12, 14, 
16 

1997b Mosasaurus maximus Cope 1869 - Bell: 297-308, 
310-318, 320, 321, 329- 332 

1998 Mosasaurus hoffinanni Mantell 1829 - Kuypers et 
al.: 25, fig. 9, pl. I, figs 1- 13; pl. 3, figs 3-10; pl. 9, 
figs. 1-12 

(See also extensive bibliographies in Russell 1967, Kuhn 
1972, Lingham-Soliar 1995) 

Premaxilla - The premaxillae in mosasaurs are 
fused with no indication of a suture and are there­
fore mentioned here as one unit. The same goes for 
frontals and parietals (Russell 1967). The premaxil­
lae of Mosasaurus hoffmanni and M. maximus were 
described in detail by Lingham-Soliar ( 1995) and Rus­
sell ( 1967), respectively. In both taxa, the premaxillary 
teeth are somewhat pointed in a forward direction 
and smaller than the average size of the maxillary 
teeth (Figure 3). There are no significant differences 
between the premaxillae of these taxa. 

Russell (1967) noted that the premaxilla of M. 
hoffmanni is more acutely pointed, thereby referring 
to the specimen illustrated by Dolio ( 1882: pl. 4, 
figs 1-2), and probably to specimen NJSM 11053 of 
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Figure 3. 1 - Mosasaurus nwximus, premaxi lla NJSM 11 053; 2 - M. hofji11a1111i, premaxi llae NHMM 006696-48; A - right lateral view, B -
ventral view. Scale bar equals 5 cm. 
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Figure 4. I - Mosasaurus maximus, tooth ANSP 8481; 2 - M. maximus, tooth ANSP 8507; 3 - M. maximus, tooth ANSP 8515; 4 - M. 
lu>fjinanni, tooth MND 20.0 1601; A - buccal view, B - occlusal view. Scale bar equals 10 mm; 5 - M. maximus, left dentary NJSM 11053, 
lateral view; 6 - M. hojfmanni, left dentary MNHNP AC 9648, lateral view. Scale bar equals I 0 cm. 

M. maximus. The shape of the premaxilla is, how­
ever, a matter of ontogeny (Kuypers et al. 1998), 
which means that an animal would develop a more 
robust structure during maturation. Actually, compar­
ison of the premaxilla of the so-called Bemelen mosa­
saur (NHMM 006696-48: see Appendix 2) with that 
of M. maximus (NJSM 11053) contradicts Russell 's 
observation (Figure 3). 

Teeth - The teeth of M. ho.ffmanni were described 
in detail and illustrated by Lingham-Soliar ( 1995) and 
Kuypers et al. ( 1998). Teeth of M. maximus were de­
scribed by Leidy (1865). In both taxa, the teeth are 
bicarinate, the posterior carina shifting from a lateral 
position in the anterior teeth to a more posterior po­
sition in the teeth further posteriorly along the tooth 
row, notably in the dentary (compare Lingham-Soliar 
1995: fig. 15, with our Figure 4: 5- 6). The prominence 

of the prisms on the surface of the tooth crowns shows 
intraspecific/ontogenetic variation to a comparable ex­
tent in both M. hoffinanni and M. maximus (Kuypers et 
al. 1998: pl. 1, figs 1-13; ourFigure4: 1-4). A mutual 
comparison of the original specimens has shown that 
the teeth are identical in both taxa. 

Two identical casts of a tooth (BMNH 11590) 
are present in the BMNH collections. They are la­
belled Mosasaurus dekayi, while the original spe­
cimen, ANSP 8507 (Figure 4: 2), is labelled M. 
maximus. 

Palatum - The palatum of M. hoffinanni has re­
cently been described and illustrated by Lingham­
Soliar (1995). The palata of M. hoffinanni and M. 
maximus show the same constriction from the vomers 
to the palatines, giving the internal nare openings an 
identical form (Figure 5: 1- 3). 
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Figure 5. 1 - Palatal complex of Mosasaurus ho.ffmanni, based on IRScNB R 12 (see Lingham-Soliar 1995: figs 3d, 4c; see also Appendi x 3); 
2 - M. hojjinanni, premaxillae, maxillae and palatal complex IRScNB R 12, ventral view; 3 - M. maxi mus, premaxillae, maxillae and palatal 
complex NJSM 11053, ventrolateral view. Scale bar equals 5 cm. 

Frontoparietal complex - The parietal in the genus 
Mosasaurus is covered anteriorly on either side of the 
midline by posterior protrusions from the frontal (Rus­
sell 1967; Bell I 997b: fig. 6). In both M. hoffinanni 
and M. maximus, this character is developed to ex­
actly the same extent, as can be seen in BMNH 42929 
(Figure 6) and NJSM 11052 (Figure 7): the 'frontal 
wings' reach equally beyond the parietal foramen in 
both specimens. Although the wings are partly worn 
in NJSM 11052, parietal dips indicate the original size 
of the frontal protrusions. Note in both specimens the 
sharp dorsolateral ridges of the parietal. 

Suspensorium - The suspensorium is formed by the 
prootic-opisthotic-supratemporal unit (Figure 8: 2). 
This cranial complex was described and illustrated by 
Russell (1967), Welles & Gregg ( 1971) and Lingham­
Soliar ( 1995). The suspensorium is identical in M. 
hoffmanni and M. maximus. The positions of the 
foramina for the seventh nerves with regard to the 
notches for the fifth nerves are the same (compare 
Lingham-Soliar 1995: fig. 13 with our Figure 8). 

Posterior mandibular unit - The mosasaurid pos­
terior mandibular unit was described by, among others, 
Russell ( 1967), Welles & Gregg (1971) and Lingham-
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Figure 6. Mosasaurus hoffinanni, frontoparietal complex BMNH 42929, dorsal view. Scale bar equals 5 cm. 

Figure 7. Mosasaurus max i mus, frontoparietal complex NJSM I I 052, dorsal view. Scale bar equals 5 cm. 
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Figure 8. 1 - Mosasaurus maximus, left suspensorium NJSM 
11895, ventrolateral view. Scale bar equals 5 cm; 2 - left sus­
pensorium of M. maximus/M. hoffrnanni (see Appendix 3). 

Soliar (1995). These units are virtually identical in M. 
hoffmanni and M. maximus. In both taxa, their shape, 
notably the dorsal edge of surangulare, quadratal 
condyle and articulare (with retroarticular process) 
is identical (Figures 1- 2). Although partly restored, 
the coronoideum of NJSM 11053 (M. maximus) al­
lows comparison with the corresponding element in 
M. hoffmanni: these elements appear to be similar in 
both taxa. The angle formed by the dorsal edge varies 
between 65° and 68° (Figure 9). 

Quadrates - Quadrates are the most diagnostic 
bones of the mosasaur skull (Welles & Gregg 1971 ). 
Mosasaurid quadratal features were shown by Bell 
(l 997b ). Descriptions and illustrations of the quad­
rates of M. hoffinanni and M. maximus were provided 
by Dolio (1890: pl. 8, figs 1, 3, 5, 7, 9, 11) and Cope 

1 

2 
Figure 9. 1 - Mosasaurus maximus, left coronoid NJSM 11503, 
lateral view. Scale bar equals 10 cm; 2 - M. hoffmanni, left coronoid 
MNHNP AC 9648, lateral view. 
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Figure JO. Quadrate of Mosasaurus hoffmanni (after Dol io 1890: 
pl. 8, figs I, 3, 5, 7, altered; based on IRScNB EFR 27; see 
Appendix 3); A - lateral, B - medial , C - dorsal , D - ventral view. 

(1871: fig. 48.1 ; 1875: pl. 37, figs 14-17), respectively 
(see Figure 10 for anatomy). 

The following quadratal characters are found in 
both taxa. The main part of the quadrate is a robust 
vertical column (Russell 1967; Dolio 1890: fig. I I ; 
our Figures 11: 1- 2B and 12: 1- 3B). Anteriorly, the 
shape of the quadrate is almost rectangular, with a 
small protrusion below midheight, close to the median 
ridge (Figure 11: 1-2D, 3-5). The suprastapedial pro­
cess is well developed, with a prominent pit for the 
m. depressor mandibulae (Figures 11: lA- C, 2A-B; 
12; 14: 4B- C, 5B- C). The infrastapedial process is 
also well developed (Figure 11 : lA- C, 2A- B; Fig­
ure 12). In this context, the observation by Welles 
& Gregg (1971) of M. maximus having "extremely 
small suprastapedial and infrastapedial processes", is 
remarkable. From a dorsal view, the suprastapedial 
proces is constricted (Figures 13/1-4, l 4/4- 5a). The 
meatus is elliptical and vertically oriented. The stape­
dial pit is oval and very close to the meatus (Figure I I : 
le; Figure 12). The anterior wall of the meatus curves 
medially to the rim of the stapedial pit, forming the 
'head' of the quadrate. The dorsal tympanic rim (alar 
crest) curves rather abruptly to the anterior tympanic 
rim (crest). A long, deep groove is present in the anter­
olateral edge of the ala (tympanic crest). A promin-
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ent posteroventral ascending tympanic rim is present. 
Its top is separated from the vertical shaft by a slit 
(Figure 11: lA-B, 2A-B). Well-preserved specimens 
show that in both taxa, the mandibular condyles are 
equally convex (Figure 14: 1-3). 

There are no essential differences between the 
quadrates of these taxa, but there may be ontogenetic 
differences. Even within a single skull, minor vari­
ations between both sides may exist. In an exception­
ally well-preserved skull of M. hoffinanni, specimen 
IRScBN R 12, described and illustrated by Lingham­
Soliar (1995), the anterior tympanic rim in the left 
quadrate descends more abruptly to the mandibular 
condyle than in the right quadrate. 

Russell (1967) suggested that M. dekayi and M. 
maximus might be conspecific. This view is suppor­
ted by two fragmentary quadrates, present in AMNH, 
referred to as M. dekayi. They share all characteristics, 
as far as preserved, mentioned above (Figure 14: 4-5). 
The same goes for the quadrate AMNH 1392 of M. 
oarthrus (see Appendix 2). 

Postcranial elements - No vertebrae studied by 
Kuypers et al. (1998) nor the specimens studied by 
myself show any significant differences between M. 
hoffinanni and M. maximus (e.g., Figure 16: 1-2; com­
pare with Kuypers et al.'s fi g. 3 and pl. 9, fi gs 8-1 0). 
They are virtually identical. 

A metacarpal 1 (Figure l 6: 5), specimen AMNH 
14815, is identical with the specimen illustrated by 
Lingham-Soliar ( 1995: fig. 21 ). 

Genus Plioplatecarpus Dollo 1882 

Plioplatecarpus marshi Dollo l 882 

1869 Chelonia Hoffmanni [sic] Gray 183 1 - Winkler: pl. 
9, fig. 25; pl. 14, fig. 49 

l 869b Mosasaurus depressus Cope 1869: 16 

187 1 Mosasaurus depressus Cope 1869 -Cope: 196-197; 
fig. 48.3; pl. 9, fig. 6 

1875 Mosasaurus depressus Cope 1869 - Cope: pl. 37, 
fig. 12a-c 

1882 Plioplatecarpus marshii [sic] Dolio 1882: 64, pl. 5, 
figs 5- 8; pl. 6 

1967 Plioplatecarpus depressus (Cope) 1869 - Russell: 
161, fig. 88 

1994 Plioplatecarpus marshi Dolio 1882 - Lingham­
Soliar: 180- 181; figs 3- 8, 9a, 10-1 5; pis 2-4 
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Figure 11. I - Mosasauru.1· hoffmanni, left quadrate MNHNP AC 9648; 2 - M. max:imus, left quadrate NJSM 11 503; A - lateral, B - posterior, 
C - medial, D - anterior view; 3 - M. maximus, right quadrate NJSM 11 502, anterior view; 4- M. maximus, left quadrate NJSM 11502, anterior 
view; 5 - M. hoffmanni, le ft quadrate NHMM 00696-02, anterior view. Scale bar equals 5 cm. 
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Figure 12. I - Mosasaurus ho.ffmanni, left guadrate NHMM 00696-02; 2 - M. maximus, right guadrate NJSM 11502; 3 - M. maximus, left 
guadrate NJSM 11502; A - lateral, B - posterior, C- medial view. Scale bar equals 5 cm. 
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Figure 13. I - Mosasaurus maximus, right quadrate NJSM I I 502; 2 - M. maximus, left quadrate NJSM 11502; 3 - M. hoffmanni, left quadrate 
MNHNP AC 9648; 4 - M. hoffmanni, left quadrate NHMM 00696-02. All fi gures show dorsal views. Scale bar equals 5 cm. 
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Figure 14. I - Mosasaurus ho.ffinanni, left quadrate MNHNP AC 9648; 2 - M. maximus, left quadrate NJSM 11503; 3 - M. ho.ffinanni, le ft 
quadrate TM 87 1, all ventral views; 4 - M. dekayi, left quadrate AMNH I 397; 5 - M. dekayi, right quadrate AMNH 1397; A - dorsal, B -
lateral, C - posterior view. Scale bar equals 5 cm. 
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Figure 15. I - Pliopllllecarpu.1· marshi, left quadrate TM 9346; 2 - P mars hi, left quadrate IRSNB EFR 40; A - latera l, B - dorsal, C - medial 
view; 3 - P depressus, copy of Cope's illustrations of left quadrate of lost type specimen ( 1875: pl. 37, figs 12); A - posterior, B -dorsal, C -
medial view. Scale bar equals I 0 mm. 
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Figure 16. 1 - Mosasaurus hojfmanni, left atlantal arch and pleurocenlrum TM l 12 14a, lateral view; 2 - M. maximus, left atlantal arch and 
pleurocentrum NJSM 11503, ventrolateral view; 3 - M. nwximus, pygal vertebra ANSP 8529, dorsal view; 4 - Plioplatecarpus depressus, 
cervical vertebra ANSP 8535; A - ventral, B - posterior views; 5 - M. maximus(?), metacarpal 1, AMNH 14815. Scale bar equals 10 mm. 
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1998 Plioplatecwpus marshi Dolio 1882- Kuypers et al.: 
35, pl. 6, figs 1-11; pl. 8, figs 1-12 

(See also extensive bibliographies in Russell 1967, Kuhn 

1972, Lingham-Sol iar 1994) 

Quadrates - The type material of P. depressus, 
which comprised a quadrate (Cope 1871), has been 
lost (Gallagher 1993). Its original repository was the 
Academy of Natural Sciences, Philadelphia (Cope 
1871). Fortunately, detailed drawings of the quadrate 
do exist (Cope 1871: fig. 48.3; Cope 1875: pl. 37, 
fig. 12a-c; our Figure 15: 3A-C). These illustrations 
show that the specimen was imperfect. Descriptions 
and illustrations of the quadrate of P. marshi were 
given by Dolio (1890: pl. 8, figs 2, 4, 6, 8, 10, 12) and 
Lingham-Soliar ( 1994 ). It can be deduced from Cope's 
drawings of P. depressus and the available data and 
material of P. marshi that both taxa share important 
quadratal characters. 

The reniform stapedial pit lies almost in the 
meatus, which is large in relation to the quadratal 
size (Figure 15). A strongly developed median ridge 
is present from the stapedial pit downward (Figure 15: 
lB-C, 2B- C, 3A- C). The dorsal articulating surface 
has a prominent angle medially, lying almost in line 
above the median ridge (Figure 15: 1 B- C, 2B-C, 3B­
C). The shape of the tympanic cavity (ala) is bulbous 
(Figure 15: 2B- C, 3B- C). The length of the quadrate 
is almost cut into a 3/2 ratio by the transversal plane, 
abutting the medial ridge (Figure 15: 2B- C). 

Teeth - The teeth of P. marshi and P. depressus were 
described by Lingham-Soliar (1994), Kuypers et al. 
(1998) and Russell (1967). They show a wide range of 
variation. In the collections studied by myself, there 
are no teeth that could be assigned to P. depressus 
beyond doubt. 

Postcranial elements - What is stated above for the 
vertebrae of M. hoffmanni and M. maximus, holds true 
also for P. marshi and P. depressus (compare Fig­
ure 16: 4A- B with Kuypers et al. 1998: pl. 8, figs 
1- 3). 

Discussion 

In comparing specimens of the various mosasaur taxa, 
it is important to study the original material, or good 
casts. As far as quadrates are concerned, such a com­
parison shows that a slight rotation of the specimen 

with regard to the medial plane may strongly affect 
the picture of the lateral view. 

Regarding conspecificity, some of the previous au­
thors may have based their observations exclusively 
on figures. This might explain why Russell (I 967: 
140) stated that the quadrates of M. hoffinanni and M. 
maximus were 'almost identical', whereas Lingham­
Soliar (1995: 168) observed a 'striking contrast', not­
ably with regard to the suprastapedial processes of 
the quadrates and the convexity of the mandibular 
condyles. 

Conclusions 

Because of the observed similarity between the com­
pared cranial elements of Mosasaurus hoffinanni and 
M. maximus, it is concluded that these taxa are con­
specific, the former name having priority. 

Because of the similarity between the quadrate of 
Plioplatecarpus marshi and the surviving illustrations 
of the quadrate of the type specimen of P. depressus, 
it is concluded that these taxa are conspecific as well. 
Although P. depressus is the oldest name, it is pro­
posed here to give priority to the former name, since 
P. marshi is very well documented by diagnostic ma­
terial and P. depressus is not. An application for this 
proposal will be submitted to ICZN. 

Thus, marine deposits of latest Cretaceous age 
in New Jersey and the Maastrichtian type area share 
common mosasaur taxa. To consider mosasaurs as 
endemic species, as implied for M. hoffmanni by 
Lingham-Soliar (1995), does not appear to be neces­
sary. These tetrapods, being highly adapted to a mar­
ine life, could cross the then narrow northern Atlantic 
Ocean. These migrations may have been stimulated 
by an ocean-current pattern, such as suggested by 
Windley (1977) . These patterns have affected the dis­
tributions of other marine vertebrates as well, among 
others those of the open-water crow shark Squalicorax 
pristodontus (Agassiz 1843), the angel shark Squat­
ina hassei Leriche 1929 and thoracosaurine crocodiles 
(Gallagher 1993; Bardet et al. 1998; Mulder 1998). 
Marine invertebrates have been influenced as well, 
among them ostracods (Bless 1991) and ammonites 
(Jeletzkytes dorfi Landman & Waage 1993 and Trachy­
baculites columna; see Landman & Waage 1993; Jagt 
& Kennedy 1994; Cobban & Kennedy 1995; Kennedy 
& Jagt 1998). 
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Appendix 1: Abbreviations used to denote repositories of specimens referred to in the text 

AMNH 

ANSP 

BMNH 

IRScNB 

MNHNP 

MND 

NHMM 

NJSM 

TM 

American Museum of Natural History (New York) 

Academy of Natural Sciences (Philadelphia) 

Natural History Museum (London) 

Institut Royal des Sciences Naturelles de Belgique (Bruxelles) 

Musee National d'Histoire Naturelle, Laboratoire de Paleontologie (Paris) 

Museum Natura Docet (Denekamp) 

Natuurhistorisch Museum Maastricht (Maastricht) 

New Jersey State Museum (Trenton) 

Teylers Museum (Paleontologisch Kabinet) (Haarlem) 

Appendix 2: List of specimens studied 

AMNH 1397 

AMNH 1388 

AMNH2393 

AMNH 14815 

AMNH 1392 

ANSP 8481 

Mosasaurus dekayi, left and right quadrate, Greensand, Holmdel, Monmouth Co., New 
Jersey, Maastrichtian, ex Cope Colln 

Mosasaurus dekayi, several dorsal and caudal vertebrae, New Jersey, Maastrichtian 

Mosasaurus dekayi, several dorsal and caudal vertebrae, New Jersey, Maastrichtian 

Mosasaurus maximus(?), 'metapodial ' (metacarpal 1 ), ?Sewell , Gloucester Co., New 
Jersey, Maastrichtian, ex Cope Colln 

Mosasaurus oarthrus (type material), fragmentary left quadrate, Barnsboro, Gloucester 
Co. , New Jersey, Maastrichtian (illustrated by Cope 1875: pl. 37, fig. 17) 

Mosasaurus maximus, tooth, Monmouth Co., New Jersey, Maastrichtian (illustrated by 
Leidy 1865: pl. 9, fig . 6) 
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ANSP 8507 

ANSP 8515 

ANSP 8529 

ANSP 8535 

ANSP 20184 

ANSP 20185 

BMNH42929 

BMNH 11590 

IRScNB Rl2 

IRScNB 
EFR27 

IRScNB 
EFR40 

MNHNP 
AC9648 

MND 
20.01601 

NHMM 
006696 

NJSM 11053 

NJSM 11052 

NJSM 11895 

TM l 121 4a 

TM 5214 

TM871 

TM 9346 

Mosasaurus maximus, tooth, Woodbury, Gloucester Co., New Jersey, Maastrichtian 
(illustrated by Leidy 1865: pl. 10, fig. 3) 

Mosasaurus maximus, tooth, Lumberton, New Jersey, Maastrichtian 

Mosasaurus maximus, pygal vertebra, Burlington Co., New Jersey, Maastrichtian 

Plioplatecarpus depressus, cervical vertebra, Monmouth Co., New Jersey, Maastrichtian 
(illustrated by Leidy 1865: pl. 7, figs 2, 3) 

Plioplatecarpus depressus, two casts of tooth, Inversand Company Pit, Sewell, Gloucester 
Co., New Jersey, Maastrichtian (lower Hornerstown Formation, Main Fossiliferous Layer), 
collected by D.C. Parris, donated 1993 

Plioplatecarpus depressus, cast of tooth (data: see ANSP 20184) 

Mosasaurus hoffinanni, frontal with prefrontals, left postorbitofrontal and anterior part of 
parietal, Maastrichtian type area, ex Van Breda Colin 

Mosasaurus dekayi, 2 casts of teeth, New Jersey (illustrated by Leidy 1865: pl. 10, fig. 3) 

Mosasaurus hoffinanni, very well-preserved skull (Lingham-Soliar, 1995), Zichen, Late 
Maastrichtian (Maastricht Formation) 

Mosasaurus hoffinanni, left quadrate, Kanne, Late Maastrichtian (Maastricht Formation; 
described and illustrated by Dolio 1890: pl. 8, figs I, 3, 5, 7, 9, 11) 

Plioplatecarpus marshi, left quadrate, Kanne, Late Maastrichtian (Maastricht Formation; 
described and illustrated by Dolio 1890: pl. 8, figs 2, 4, 6, 8, I 0, 12) 

Mosasaurus hoffinanni, type specimen (Rompen 1995; Felder & Jagt 1998): disarticu­
lated, incomplete skull, vertebrae and a femur in matrix, St. Pietersberg, Maastricht, Late 
Maastrichtian (Nekum Member, Maastricht Formation) 

Mosasaurus hoffmanni, tooth in matrix, St Pietersberg, Maastricht, Late Maastrichtian 
(Nekum Member, Maastricht Formation) 

Mosasaurus hoffinanni, 'Bemelen mosasaur' (Kruytzer 1957; Kuypers et al. 1998): cranial 
and postcranial elements of one specimen: -02: left quadrate, lateral and medial con­
dyle missing, -48: premaxilla, Ankerpoort-Nekami Quarry, Bemelen, Late Maastrichtian 
(Nekum Member, Maastricht Formation) 

Mosasaurus maximus, mounted skull with articulated cervical vertebrae on display in 
NJSM, Inversand Comp. Pit, Sewell, Gloucester Co., New Jersey, Maastrichtian (upper 
Navesink Formation) 

Mosasaurus maximus, disarticulated skull, same provenance as NJSM 11053 

Mosasaurus maxius, left suspensorium: prootic-opisthotic-exoccipital-supratemporal unit, 
Inversand Comp. Pit, Sewell, Gloucester Co., New Jersey, Maastrichtian (lower Horner­
stown Formation, Main Fossiliferous Layer) 

right annular part of atlas of Mosasaurus hoffinanni, Maastrichtian type area, ex Hoffmann 
Colin, via P. Camper Colin 

upper part of left quadrate of Mosasaurus hoffmanni, Maastrichtian type area, ex 
Henckelius Colin 

lower part of left quadrate of Mosasaurus hoffinanni, Maastrichtian type area, ex 
Henckelius Colin (TM 5214 and TM 871 fit and are parts of the same quadrate) 

upper part of left quadrate of Plioplatecarpus marshi, Maastrichtian type area, ex 
Henckelius Colin (illustrated by Winkler 1869: pl. 9, fig. 25) 



Appendix 3: Osteological abbreviations 

acr 

atr 

dp 

eo 

fo VII 

h 

isp 

me 

m 

mr 

nV 

pl 

pro 

ssp 

st 

stp 

tc 

tcr 

VO 

alar crest 

posteroventral ascending tympanic rim 

pit for depressor mandibu lae 

ex occipital 

foramen for nerve VII 

head 

internal naris 

infrastapedial process 

mandibular condyle 

meat us 

median ridge 

notch for nerve V 

palatine 

prootic 

suprastapedial process 

supratemporale 

stapedial pit 

tympanic cavity (ala) 

tympanic crest 

vomer 

References 

Baird, D. & G.R. Case 1966 Rare marine reptiles from the Creta­
ceous of New Jersey - J. Paleont. 40: 12 11 - 12 15 

Bardet, N. & J.W.M. Jagt 1996 Mosasaurus h()[/inanni, le «Grand 
Animal foss ile des Carrieres de Maestricht» : deux siecles 
d ' histoire - Bull. Mus. Nat. Hist. Nat. Paris, (4) 18(C4): 569-593 

Bardet, N., J.W.M. Jagt, M.M.M. Kuypers & R.W. Dortangs 1998 
Shark tooth marks on a vertebra of the mosasaur P/iop/a1e­
ccupus marshi from the Late Maastrichtian of Belgium - Pub!. 
Natuurhist. Gen. Limburg 4 1: 52- 55 

Bell Jr, G.L. 1997a Mosasauridae. Introduction. In: J.M. Callaway 
& E.L. Nicholls (eds) Ancient Marine Reptiles. Academic Press, 
New York/London: 281 -292 

Bell Jr, G.L. I 997b A phylogenetic revision of North American and 
Adriatic Mosasauroidea. In: J .M. Callaway & E.L. Nicholls (eds) 
Ancient Marine Reptiles. Academic Press, New York/London: 
293- 332 

B less, M.J.M. 199 1 Immigranten ui t Noord-Afrika en Zuid-Europa 
in de Laat-Krijtzee van Noord-Europa. Een samenspel van 
warme zeestromen, verdwenen barrieres en gunstige milieu­
factoren - Grondb. Hamer 45: 73- 83 

Camper, A.G. 1800 Lettre de A.G. Camper a G. Cuvier, Sur Jes 
ossemens fossiles de la montagne de St. Pierre, a Maestricht - J. 
Phys. Chim. Hist. Nat. 5 1: 278- 29 1 

Camper, A.G. 18 12 Memoire sur quelques parties moins connues du 
squelette des sauriens foss iles de Maestricht - Ann. Mus. Hist. 
Nat. 19: 2 15- 24 1 

299 

Camper, P. 1786 Conjectures relative to the petrifactions found in St. 
Peter's Mountain near Maastricht - Phil. Trans. R. Soc. London 
76: 443-456 

Cobban, W.A. & W.J. Ke nnedy 1995 Maastrichtian ammonites 
chiefly from the Prairie Bluff Chalk in Alabama and Mississippi 
- Mem. Paleont. Soc. 44 

Conybeare, W.D. 1822 In: J. Parkinson (ed). An Introduction to the 
Study or Fossil Organic Remains, London 

Cope, E.D. 1869a On the reptil ian orders Pythonomorpha and 
Streptosauria - Boston Soc. Nat. Hist. Proc. 12: 250- 266 

Cope, E.D. 1869b [Remarks on fossil reptiles] - Proc. Amer. Phil. 
Soc. 11: 16 

Cope, E.D. 187 1 Synopsis of the extinct Batrachia, Reptilia and 
Aves or North America - Trans. Amer. Phi l. Soc. 14: 175-227 

Cope, E.D. 1875 The Vertebrata or the Cretaceous formations of the 
West. In: F. V. Hayden (ed.) Report of the United States Geolo­
gical Survey of the territories 2. Gov. Printing Otr, Washington 

deBraga, M. & R.L. Carroll 1993 The origin of mosasaurs as a 
model of macroevolutionary patterns and processes - Evol. Biol. 
27: 245-322 

Dolio, L. 1882 Note sur l'osteologie des Mosasauridae rsic] - Bull. 
Mus. R. Hist. Nat. Belg. I: 55-74 . 

Dolio, L. 1890 Premiere note sur Jes mosasauriens de Maestricht -
Bull. Soc. Beige Geo!., Paleont., Hydro!. 4: 151- 169 

Faujas Saint Fond, B. 1799 Histoire naturelle de la Montagne de 
Saint-Pierre de Maestricht. H.J. Jansen, Paris 

Felder, P.J. & J.W.M. Jagt 1998 De stratigrafie van het type exem­
plaar van Mosasaurus h(){fmanni Mantell, 1829, 'Het Grote Dier 
van Maastricht', bepaald - Pub!. Natuurhist. Gen. Limburg, 4 1: 
48-51 

Gallagher, W.B. 1993 The Cretaceous/Tertiary mass extinction 
event in the northern Atlantic coastal plain - The Mosasaur 5: 
75- 154 

Jagt, J. W.M. & W.J. Kennedy 1994 Je/etzkytes dorfi Landman & 
Waage 1993, a North American ammonoid marker fro m the 
lower Upper Maastrichtian of Belgium, and the numerical age of 
the Lower/Upper Maastrichtian boundary - N. Jb. Geo!. Paliiont. 
Mh. 1994/4: 239-245 

Kennedy, W.J. & J.W.M. Jagt 1998 Additional Late Cretaceous am­
monite records from the Maastrichtian type area - Bull. Inst. R. 
Sci. Nat. Belg., Sci . Terre, 68: 155-1 76 

Kruytzer, E.M. 1957 De Mosasaurus van Bemelen. Mosasaurus 
h()[/inanni Mante ll - Natuurhist. Maandbl. 46: 125-127 

Kuhn, 0. 1972 Pars 86: Squamata: Lacertil ia et Ophidia. In: W. 
Quenstedt (ed.) Fossili um Catalogus, I: Ani malia. W. Junk, 's­
Gravenhage: 66- 82 

Kuypers, M.M.M., J.W.M. Jagt, H.H.G. Peeters, D.T. De Graaf, 
R.W. Dortangs, M.J.M. Deckers, D. Eysermans, M.J. Janssen & 
L. Arpot 1998 Laat-kretaceische mosasauriers uit Luik-Limburg: 
nieuwe vondsten le iden tot nieuwc inzichten - Pub!. Natuurhist. 
Gen. Limburg 41: 5-47 

Landman, N.H. & K.M. Waage 1993 Scaphitid ammonites of the 
Upper Cretaceous (Maastrichtian) Fox Hills Formation in South 
Dakota and Wyoming - Bull. Amer. Mus. Nat. Hist. 215: 1-257 

Leidy, J. 1865 Memoir on the extinct reptiles of the Cretaceous 
formations of the United States - Smiths. Contr. Know!. 192 

Lingham-Sol iar, T. 1994 The Mosasaur Pliop!atecarpus (Reptilia, 
Mosasauridae) from the Upper Cretaceous or Europe - Bull. Inst. 
R. Sci. Nat. Belg., Sci. Terre 64: 177-21 1 

Lingham-Soliar, T. 1995 Anatomy and functiona l morphology 
of the largest marine repti le known, Mosasaurus hoftinanni 
(Mosasauridae, Reptilia) from the Upper Cretaceous, Upper 
Maastrichtian of the Netherlands - Phil. Trans. R. Soc. London 
B347: 155- 180 



300 

Mantell, G.A. 1829 A tabular m-rangement of the organic remains of 
the county of Sussex - Trans. Geol. Soc. London (2)3: 201-216 

Mulder, E.W.A. 1998 Thoracosaurine vertebrae (Crocodylia; 
Crocodylidae) from the Maastrichtian type area - Proc. Kon. 
Ned. Akad. Wet. 100 (1997): 161 - 170 

Mulder, E.W.A., J.W.M. Jagt, M.M.M. Kuypers, H .H.G. Peeters & 
P. Rompen 1998 Preliminm-y observations on the stratigraphic 
distribution of Late Cretaceous marine and terrestrial reptiles 
from the Maastrichtian type area (SE Netherlands, NE Belgium) 
- Oryctos I: 55-64 

Rompen, P. 1995 Mosasaurus h()ffmanni: De Lotgevallen van 
een Type-Exemplaar - Unpubl. MA thesis Fae. Cultuurwet. 
Rijksuniv. Limburg, Maastricht 

Russell, D.A. 1967 Systematics and morphology of American 
mosasaurs (Reptilia, Sauria) - Bull. Peabody Mus. Nat. Hist. 23 

S mit, J. & H. Brinkhuis 1996 The Geulhemmerberg Creta­
ceousrfertiary boundary section (Maastrichtian type area, SE 
Netherlands) ; summary of results and a scenario of events. In: 
Brinkhuis, H. & J. Smit (eds) The Geulhernmerberg C reta­
ceousrfertiary Boundary Section (Maastrichtian type area, SE 
Netherlands) - Geol. Mijnbouw 75: 283-293 

Theunissen, B. 1980 De briefwisseling tussen A.G. Camper en G. 
Cuvier - Tijdschr. Gesch. Gnk. Natuurw. Wisk. Techn. 3: 155-
177 

Van Marum, M. 1790 Beschrijving der beenderen van den kop van 
eenen visch, gevonden in den St. Pietersberg bij Maastricht, en 
geplaatst in Teylers Museum - Verh. Teylers Tweede Gen. 1790: 
383-389 

Welles, S.P. & D.R. Gregg 197 1 Late Cretaceous marine reptiles of 
New Zealand - Rec. Canterb. Mus. 9: 1- 111 

Windley, B.F. 1977 The Evolving Continents - Wi ley, London 
Winkler, T.C. 1869 Des Tortues Fossiles Conservees dans le Musee 

Teyler et dans quelques autres Musees - Les Heritiers Loosjes, 
Haarlern 




