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Cenomanian mesoeucrocodylians from North America are known primarily from isolated teeth and scutes; any associ-
ated remains of this age are noteworthy and represent welcome additions to knowledge. Herein, we describe postcra-
nial elements belonging to a single individual goniopholidid from the Mussentuchit Member of the Cedar Mountain
Formation. We argue that this individual represents only the second fossil referable to Dakotasuchus kingi, based on
overlapping elements, such as the coracoid, dorsal vertebrae, and scutes, which are strikingly similar to their counterparts
in the holotype. The coracoid, in particular, is readily distinguished from those belonging to other closely-related croc-
odilian taxa; enough so to warrant detailed comparisons in the absence of diagnostic cranial material. The new D. kingi
specimen is nearly 20% larger than the holotype, with body length and mass estimates comparable to modern American
alligators (Alligator mississippiensis), making it one of the largest aquatic predators in the Mussentuchit ecosystem.
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Introduction

Crocodyliform teeth and scutes are some of the most com-
monly encountered fossils in medial Cretaceous deposits of
North America (e.g., Garrison et al. 2007); paradoxically,
however, knowledge of these animals is severely limited and
is based on a few associated specimens comprising a hand-
ful of species. Of named species, Dakotasuchus kingi Mehl,
1941 ranks among the most enigmatic and poorly known.
Mehl (1941) named Dakotasuchus kingi based on a single
relatively complete specimen (KWU uncatalogued), found
encased in a large iron-cemented sandstone concretion.
Though not collected by Maurice G. Mehl, this specimen
was believed to have been discovered just outside of Salina,
Kansas at the beginning of the 20" century, originating
from the Upper Cretaceous Dakota Formation (Fig. 1A; see
Scott 1970 for an alternative interpretation as originating
from the Lower Cretaceous Kiowa Shale). The specimen
itself is extraordinarily preserved, containing much of the
axial column and both limb girdles, as well as impressions
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for most of the dorsal and ventral shields in full articula-
tion, but as the specimen is encased within a concretion,
the anatomy for the majority of these elements is obscured.
The greater part of the descriptions of the KWU specimen
is heavily based upon natural molds, wherein the concretion
was broken and the original bone had weathered away. At
the time, Mehl (1941) interpreted the fossil as a mesosuchian
based on the shape of the dermal armor and the presence
of amphicoelous vertebrae. Further, he estimated that the
holotype specimen was from an individual between ten and
twelve feet (3.0-3.7 m) in length and, owing to its short and
robust scapula, he suggested that Dakotasuchus was a pre-
dominately terrestrial crocodilian. Since this description,
only meager isolated material loosely identified to D. kingi
has been reported from Kansas (Vaughn 1956; Everhart
2005). Outside of the state, varied specimens have been at-
tributed to D. kingi, mainly on the basis of size and similar
geologic age, ranging from isolated scutes and teeth from
the Comanchean of Texas (Langston 1974) to large croco-
dilian tracks from the Dakota Group of Colorado (Lockley
2010; Kukihara and Lockley 2012). In most cases, however,
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Fig. 1. Map of the western United States (A) with the approximate loca-
tions of the holotype in Salina, Kansas (KWU uncatalogued; circle) and
referred specimen in Emery County, Utah (OMNH 34500; star) and map
of Emery County (B) with the approximate location of V868 (star) and
the distribution of the Mussentuchit Member (grey area) (modified from
Cifelli et al. 1999).

the material is either limited in diagnostic utility (e.g., iso-
lated scutes) or unknown in the holotype (e.g., teeth and the
morphology of the manus and pes). Here we describe the
first specimen, found outside the state of Kansas, which can
be confidently attributed to D. kingi. This new specimen
allows for the verification of anatomical descriptions based
on the natural molds of the KWU specimen and provides a
basis for comparisons with other mesoeucrocodylians from
the medial Cretaceous of North America. Additional 3D
files of coracoid, radius and dorsal vertebra are available as
Supplementary Online Material at http://app.pan.pl/SOM/
app62-Frederickson_etal _SOM.pdf.

Institutional abbreviations.—IRSNB, Institut Royal des
Sciences Naturelles de Bruxelles, Brussels, Belgium; KWU,
Kansas Wesleyan University, Salina, Kansas; OMNH, Sam
Noble Oklahoma Museum of Natural History, Norman,
Oklahoma; SMNH, Royal Saskatchewan Museum, Regina;
SMU, Southern Methodist University Shuler Museum of
Paleontology, Dallas, Texas.

Geological setting

The Mussentuchit Member is the uppermost unit of the
Barremian—Cenomanian Cedar Mountain Formation,
which underlies the Naturita Formation (formerly known as
and contemporaneous to the Dakota Formation; Carpenter
2014). Lithologically, the Mussentuchit Member is com-
posed primarily of terrestrial mudstone, sandstone, and al-
tered volcanic ashes (Kirkland et al. 1997), which were flu-
vially deposited in the foreland basin approximately 98 Ma
during the Pavast thrust event (Cifelli et al. 1997). Unlike
the other members of the Cedar Mountain Formation, local-
ities within the Mussentuchit Member yield a highly diverse
fauna composed of freshwater elasmobranchs, actinoptery-
gians, lungfishes, lissamphibians, squamates, crocodilians,
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dinosaurs, and mammals (Cifelli et al. 1999; Fiorillo 1999;
Garrison et al. 2007; Frederickson and Cifelli 2017). The
specimen described here comes from OMNH locality V828
(Fig. 1B), discovered and excavated during the summer of
1994. The exposed fossiliferous layer was in a highly weath-
ered sandy mudstone containing abundant rip-up clasts and
small pebbles. Sediments up to ~250 mm stratigraphically
above V828 were carbonaceous with abundant bituminous
coals and unidentifiable carbonized plants. The main fos-
sil layer was found as a single concentration of associated
bones, with a few minor elements randomly strewn on the
periphery, approximately a meter from the largest block.
The specimen was largely disarticulated, but the preserved
elements show a strong bias toward the right side of the
body. The association, large size, and similar preservation
leaves no doubt that this specimen comes from a single
individual.

Systematic palaeontology

Crocodylomorpha Walker, 1970
Crocodyliformes Hay, 1930
Mesoeucrocodylia Whetstone and Whybrow, 1983

Coelognathosuchia Martin, Lauprasert, Buffetaut,
Liard, and Suteethorn, 2014

Goniopholididae Cope, 1875
Genus Dakotasuchus Mehl, 1941

Type species: Dakotasuchus kingi Mehl, 1941; monotypic, see below.
Diagnosis.—As for the type and only species.

Dakotasuchus kingi Mehl, 1941
Figs. 2, 3A, E; SOM.

Holotype: KWU uncatalogued, an articulated partial skeleton in a con-
cretion missing the skull and limb elements

Type locality: West of Salina, Kansas, USA.

Type horizon: Dakota Formation, Cenomanian (Late Cretaceous).

Material —OMNH 34500, a disarticulated partial skeleton,
consisting of a right coracoid, right radius, four partial to
complete dorsal vertebrae, six caudal vertebrae, three cer-
vical ribs, four nearly complete and many partial dorsal
ribs, and multiple ventral and dorsal scutes. From OMNH
locality V828, ca. 26 km S of Emery, Emery County, Utah;
Cenomanian (Late Cretaceous), Mussentuchit Member of
the Cedar Mountain Formation. OMNH V828 is on Federal
land administered by the US Bureau of Land Management,
which maintains and restricts access to specific locality
coordinates.

Diagnosis.—Mehl (1941) never provided a diagnosis for
Dakotasuchus kingi. This taxon resembles other North
American medial Cretaceous coelognathosuchians such as
Woodbinesuchus byersmauricei and Terminonaris robusta,
but can be differentiated based on a unique combination of
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Fig. 2. Representative elements of goniopholidid crocodyliform Dakotasuchus kingi Mehl, 1941, OMNH 34500 from OMNH locality V828, Mussentuchit
Member, Cedar Mountain Formation, Cenomanian. A. Right cervical rib in ventral (A;) and dorsal (A;) views. B. Right coracoid in lateral (B,), caudal
(B,), and medial (B3) views. C. Dorsal vertebra in cranial (C,), caudal (C,), lateral (C5), and dorsal (C,) views. D. Right radius in medial (D;) and lateral
(D) views. E. Dorsal scute in dorsal (E;) and ventral (E,) views. F. Ventral scute in dorsal (F;) and ventral (F,) views. G. Close-up views of neural canal
in dorsal vertebrae, illustrating distinctive heart shape (white arrows); G;, OMNH 34500 vertebra in caudal view; G,, D. kingi holotype vertebra mold in

cranial view. H. Tooth in labiolingual (H,), basal (H,), and mesiodistal (Hs) views.

postcranial characters not uniformly present in either taxon:
(i) the presence of triangular processes on the caudodorsal
surface of the cervical ribs; (ii) dorsal vertebrae with a sup-
porting buttress which forms at the caudal margin of the
neural arch and continues through the ventral side of the
transverse processes; (iii) the presence of vertebrae with
a deep groove on the dorsal surface of the centra, giving

the neural canal a heart-shaped appearance; (iv) a scapula
with a deeply concave cranial margin with a thickened and
expanded distal end that terminates in a ventrally-directed
hook; (v) coracoid with dorsal and ventral heads that are
rounded and relatively expanded caudally; (vi) a relatively
robust radius that possesses a large hook-shaped tubercle on
the medial side of the proximal condyle; (vii) ischium pos-
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sessing a broad pubic process that is oriented more perpen-
dicular to its shaft; and (viii) dorsal scutes with a rounded
and concave caudolateral edge. Characters (i), (ii), (iii),
(iv), (v), (vi), and (vii) are not shared with Woodbinesuchus
byersmauricei, whereas characters (i), (ii), (iv), (v), and (vii)
are not found in Terminonaris robusta.

Description.—OMNH 34500 preserves multiple elements
on the right side of the body, including a coracoid and ra-
dius, as well as cervical ribs, together with vertebrae and
osteoderms. In addition, at least 12 teeth were found in
association with the specimen, with the largest possess-
ing a maximum height of 18.3 mm; though many of these
appear too small (< 10 mm in height) to belong to this in-
dividual. The bones are relatively well-preserved; however
some elements, such as the radius and coracoid, possess
fragmented bone surfaces. Broken edges of the bones are
relatively sharp, with little smoothing evident on any of
the larger elements, implying that taphonomic transport
was minimal. A single theropod tooth and a possible mam-
mal canine were also found in close proximity to OMNH
34500.

The most cranially-located elements preserved in OMNH
34500 are three cervical ribs. Overall, the general morphol-
ogy agrees with descriptions given by Mehl (1941); however,
the cervical ribs of the KWU specimen are rather incom-
plete. Supplemental descriptions provided here are based on
a complete, right cervical rib of unknown position (Fig. 2A).
The ovate capitular articular surface is nearly three times
larger than that of the nearly circular tubercular articular
surface. In dorsal view, the capitulum is much thicker than
the tuberculum, whereas the tuberculum is longer. A thin
posteriorly-directed ridge descends off of the capitulum,
ending adjacent to the ventral margin of a triangular pro-
cess. This conspicuous triangular process (Fig. 2A,), on the
caudodorsal surface, is oriented caudomedially and is either
absent or incipient on other North American Cretaceous
crocodilians, as well as modern crocodilians. The cranial
process is thick, anterodorsally compressed with a rugose
craniodorsal surface, and has a large groove on the ventral
side. The posterior process is thin and is curled medially
to accommodate the corresponding cranial process of the
following cervical rib.

The dorsal vertebrae (Fig. 2C) are similar in size and
shape to those described from the holotype specimen of
Dakotasuchus kingi. The centra are amphicoelous, with
a shallow central depression and flange-like processes on
the margin of the articular surfaces, giving the centra a
constricted appearance in lateral view (Fig. 2C5). The cra-
nial articular surface is circular (Fig. 2C,), while the caudal
articular surface is dorsoventrally taller and subcircular
in outline (Fig. 2C,). Mehl (1941) describes a conspicuous
buttress that arises from the caudodorsal margin of the cen-
trum and continues through the transverse process on the
holotype specimen; this is also seen in the newly-referred
specimen (Fig. 2C5). In OMNH 34500 this feature is present
on all dorsal vertebrae, varying in thickness along the ver-
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tebral column from notably thickened in cranially-placed
vertebrae to nearly flush with the rest of the ventral face of
the transverse processes in more caudal vertebrae. The neu-
ral canal is heart-shaped in both Dakotasuchus specimens,
with a deep groove incised into the dorsal face of the cen-
trum (Fig. 2G). As described by Mehl (1941), the zygapoph-
yses in OMNH 34500 are nearly continuous with the dorsal
surface of the transverse processes. Both pre- and postzy-
gapophyses are generally wide, elongate, and finger-like
(Fig. 2C,). The neural spines are short and robust, with a
mediolateral and craniocaudally expanded apex. Multiple
nondescript fragmentary and incomplete dorsal ribs were
recovered; these are uninformative and are ignored herein.
The caudal vertebrae are largely incomplete, missing the
majority of the neural arches; in known respects they are
morphologically similar to caudals of other mesoeucroco-
dylians.

For the appendicular skeleton, only the right coracoid
and radius are known in OMNH 34500. Mehl (1941) was
able to make a cast of the right coracoid from a natural mold
in the holotype specimen. Unfortunately, sometime in the
following seven decades this section of the concretion was
damaged; however, much of the left coracoid is still visi-
ble and descriptions (and figures) from Mehl (1941) appear
to accurately reflect the morphology of the now broken
right element. In OMNH 34500, the midline of the coracoid
(taken in the coronal plane) measures 235 mm (greatest
length along midline = 279 mm). The coracoid is long, with
expanded dorsal (152 mm wide) and ventral (114 mm wide)
ends (Fig. 2B). In profile, the coracoid is curved ventrome-
dially and, like the holotype, is at its greatest curvature at
about one third of the way from the dorsal head; the distal
two-thirds of the shaft is straight (Fig. 2B,). The diameter
of the shaft at the apex of the curve (34 mm) is the most
constricted portion of the shaft, which despite its larger size,
is the same as the holotype described by Mehl (1941). The
outline of the dorsal head is mushroom-shaped in lateral
view. The scapulocoracoid junction is straight, and gently
curves cranially at the terminus of the junction. Cranial to
the scapulocoracoid junction, the dorsalmost edge is gently
rounded. The coracoid foramen is positioned cranial and
dorsal to the glenoid (Fig. 2B5), similar to the position seen
in other Cretaceous mesoeucrocodylians (Mehl 1941; Lee
1997; Wu et al. 2001). The articular surface of the glenoid
on the coracoid is highly rounded (Fig. 2B,). The glenoid
curves ventrally, forming a discrete ridge with a lip along
the lateral perimeter of the glenoid. The ventral end of the
coracoid flattens into a sharp ulu-like blade that approaches
the ventral midline of the body. The caudal edge of the shaft
is much straighter than the rostral edge, but both end in a
noticeable pointed flare.

The right radius is nearly complete but bears multiple
large, radial and longitudinal fractures. In profile, it is a
robust, elongate element (248 mm long) with a flattened
proximal condyle and a rounded distal condyle (Fig. 2D,). In
lateral view (Fig. 2D,), the shaft has a sigmoidal shape and
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the lateral corner of the distal end is craniomedially rotated.
As in modern crocodilians, the humeroarticular surface is
kidney shaped with an enlarged proximal condyle, whereas
the distal condyle is rounded with a central depression on
the cranial face for the articulation with the ulna. There is
a conspicuous hook-shaped tubercle for the insertion of the
humeroantebrachialis inferior muscle on the medial side of
the proximal condyle (Fig. 2D,). The insertion tubercle for
the brachialis muscle, also present but expressed as a low
mound rather than a tubercle, is located a quarter of the way
down from the proximal end of the shaft.

Three dorsal osteoderms (two complete and one par-
tial) are preserved in OMNH 34500. These are of typi-
cal coelognathosuchian (comprising Pholidosauridae and
Goniopholididae; Martin et al. 2014) morphology, roughly
rectangular in outline and paired along the midline of the
body. The dorsal surface of each osteoderm is irregularly
ornamented with deep oval pits varying in size from 1.0 to
13.0 mm in diameter (Fig. 2E). The cranial edge of each dor-
sal scute has a smooth margin that articulates with the cau-
dal end of the preceding scute. In addition, a large, broadly
triangular cranial dorsal process (Fig. 2E) is present on the
craniolateral side of the scute. The lateral edge is ventrally
deflected, creating a concavity to interlock with the afore-
mentioned cranial dorsal process of the following dorsal
scute. The caudolateral corner is also rounded, with a dis-
crete notch for receiving this process (Fig. 2E,). The ventral
surface is relatively smooth with a shallow groove running
on the caudomedial and extending a third of the way along
the length of the scute. Like the dorsal scutes, the ventral
scutes compare favorably to the description provided by
Mehl (1941) for Dakotasuchus kingi. The scutes range from
pentagonal near the midline to hexagonal on the flanks.
The ventral surface of each scute is only weakly pitted and
is generally more flattened near the center of the body. On
the dorsal surface, the bone fibers are arranged in a random
orientation. The outer margins are covered in radial crenu-
lations that are morphologically reminiscent of sutures on
cranial bones (Fig. 2F).

The largest teeth associated with this specimen have
an oval base, with two distinct carinae and multiple fine
striae on the crown (Fig. 2H). Other large teeth from the
Mussentuchit Member (31 mm, OMNH 32090; 32.9 mm,
OMNH 34601) likely also come from this taxon as well,
and are presumably synonymous with the “pholidosaurid”
teeth described by Garrison et al. (2007: fig. 23E, F). Even
so, these teeth are shorter than a sizeable crocodilian tooth
(41.9 mm, OMNH 27825) that was discovered in the under-
lying, Lower Cretaceous Ruby Ranch Member of the Cedar
Mountain Formation in Grand County (\V857), suggesting
that even larger crocodilians were present in the medial
Cretaceous of Utah.

Stratigraphic and geographic range.—Cenomanian (Creta-
ceous), Dakota Formation of Kansas, USA and Mussentuchit
Member of the Cedar Mountain Formation of Utah, USA.

Discussion

Morphological comparison with other coelognathosu-
chians.—Diagnostic cranial material is lacking from both
OMNH 34500 and the holotype specimen of Dakotasuchus
kingi, so that referral of the Mussentuchit specimen must rely
entirely on postcranial elements. This lack of cranial material
known for Dakotasuchus precludes phylogenetic treatment,
as the majority of fossil crocodyliforms are known primarily
by isolated skulls. Rectifying the imbalance of postcranial
crocodyliform anatomy in phylogenentic analyses is beyond
the scope of this paper. However, recent work by Martin
et al. (2016a) has called for better descriptions of isolated
postcrania for crocodyliforms, noting that without sufficient
knowledge of the postcranial variability it is often difficult
to associate material lacking a skull. Thus, even if a skull
belonging to D. kingi were to be found, it would be difficult
to make a clear association without better documentation of
its postcranial variability. Here we argue that both specimens
of D. kingi can be differentiated from other closely related
North American species based on overlapping elements, spe-
cifically the coracoid and dorsal scutes.

In general, coelognathosuchians from the Cenomanian
of North America are poorly represented, with only three
named taxa: Woodbinesuchus byersmauricei Lee, 1997,
Terminonaris cf. T. robusta (see Adams et al. 2011), and
Dakotasuchus kingi (Mehl 1941; see also Vaughn 1956;
Everhart 2005). Woodbinesuchus and Terminonaris both
derive from the Woodbine Formation of north Texas, with
Woodbinesuchus represented by at least one mostly-com-
plete individual. Terminonaris is known from multiple
fragmentary specimens, but is also well-documented else-
where from the Turonian of North America (Osborn 1904;
Mook 1934; Wu et al. 2001). Since the postcrania of the
Terminonaris specimens from the Woodbine Formation are
largely unknown (Adams et al. 2011), we base our com-
parisons on the better-known Turonian fossils (Wu et al.
2001). An additional unnamed taxon is known from the
Woodbine Formation and awaits formal description (Main
2013). We believe this material is sufficiently different from
Dakotasuchus (now including OMNH 34500) to warrant no
further comparisons.

The coracoid of Dakotasuchus is complete in both speci-
mens and contrasts with coracoids of both Woodbinesuchus
and Terminonaris (Fig. 3A-D). The coracoid in the holotype
of Woodbinesuchus byersmauricei (SMU 74626) is broken
and displaced from life position at the midshaft; even so it
is evidently much smaller and more compressed mediolater-
ally than either OMNH 34500 or the holotype specimen of
Dakotasuchus kingi. The dorsal head in SMU 74626 is nearly
complete and has a rostrodorsal edge that is flattened, giving
the head a diamond-shaped appearance, strikingly different
than the more rounded dorsal head in Dakotasuchus (Fig.
3A-C). In Woodbinesuchus the shaft of the coracoid has a
rounded lateral ridge that is absent or very low in OMNH
34500. The ventral end of the coracoid differs in general shape
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Fig. 3. Comparative morphology of coracoids (A-D) and dorsal scutes
(E-H) in coelognathosuchians from the medial Cretaceous of North
America. Right coracoids in lateral view and right dorsal scutes in ventral
view. A, E. Dakotasuchus kingi Mehl, 1941, OMNH 34500, Mussentuchit
Member of the Cedar Mountain Formation (Cenomanian), Utah, USA.
B, F. Dakotasuchus kingi Mehl, 1941, KWU uncatalogued (holotype),
Dakota Formation (Cenomanian), Kansas, USA. C, G. Woodbinesuchus
byersmauricei Lee, 1997, SMU 74626 (holotype), Woodbine Formation
(Cenomanian), Texas, USA. D, H. Terminonaris robusta Wu, Russell, and
Cumbaa, 2001, SMNH P2411.1 (coracoid is inverted), Keld Member of the

Favel Formation (Turonian), Saskatchewan, Canada. Images modified from
Mehl (1941), Lee (1997), and Wu et al. (2001). Images are not to scale.

between the two genera. In Woodbinesuchus the ventral end
forms a rounded, medially directed boot that is decidedly
more pronounced and less blade-like than in Dakotasuchus.
Compared to both Dakotasuchus and Woodbinesuchus, the
midshaft of the coracoid of Terminonaris is substantially
less constricted (Wu et al. 2001: fig. 2D). Furthermore,
Terminonaris possesses a knob-like process for the inser-
tion of the caput coracoideum of the triceps brachii muscle,
not seen in either of the other taxa. The proximal head in
Terminonaris is also uniquely triangular, resulting from the
dorsal placement of the rostral margin (Wu et al. 2001).
The coracoid of OMNH 34500 also compares favorably to
Goniopholis stovalli (OMNH 798 and OMNH 2382) from
the Morrison Formation of Oklahoma: similarities include
a curved rostral border, highly rounded articular surface of
the glenoid, and similarly curved coracoid shaft; however,
the dorsal head is more expanded and overall the coracoid
is larger in Dakotasuchus. The coracoid resembles those of
Anteophthalmosuchus hooleyi (IRSNB R47; Martin et al.
2016a) from the Lower Cretaceous of Bernissart, Belgium.
Both species have a highly curved (medially) cranial edge,
a wide glenoid, and a blade-like ventral head; they dif-
fer, however, in the shape of the dorsal head, specifically
the rostromedial border, which extends more ventrally in
Dakotasuchus.
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The descriptions of dorsal scutes of both specimens of
Dakotasuchus are based on at least one complete dorsal plate
in OMNH 34500, as well as impressions of the entire dorsal
series in the holotype. In general, the pits on the dorsal face
are more variable in size than those seen in Woodbinesuchus.
Most strikingly, however, is the caudolateral edge, which is
rounded in both Dakotasuchus and Terminonaris (among
other coelognathosuchians; Martin et al. 2016b), in contrast
to the square edge seen in Woodbinesuchus (Fig. 3E-H).
The cranial dorsal process and corresponding groove on the
caudal side is angled craniolaterally, similar to the condition
in Woodbinesuchus and unlike the mostly straight morphol-
ogy of Terminonaris or the medially curved processes of
Anteophthalmosuchus hooleyi (see Martin et al. 2016a) and
some specimens of Sunosuchus (Wu et al. 1996).

Size reconstruction and ecological interpretations.—The
paucity of large coelognathosuchians from the Cenomanian
prompted us to calculate body size estimates, including both
total length and body mass, for Dakotasuchus kingi, based
on OMNH 34500. Body size analyses normally use fem-
oral lengths, as femora tend to give the best indication of
body size in crocodilians (Farlow et al. 2005), but unfortu-
nately, the femur for Dakotasuchus is unknown. Two body
size estimates were made: (i) by scaling up from Mehl’s
(1941) measurements and body length estimate; and (ii) by
calculating a femoral length, using the average radius/fe-
mur ratios calculated by Livingston et al. (2009: table 5).
Once the femur length was calculated, we then estimated
body length and body mass using the relevant equations
from Farlow et al. (2005: table 3). Coracoid measurements
were used to estimate relative size between OMNH 34500
and the KWU specimen, as it is the best represented bone.
From the resulting coracoid length measurements (OMNH
34500 = 235 mm and KWU uncatalogued = 190 mm [Mehl
1941]), OMNH 34500 is nearly 20% larger than the KWU
specimen. Assuming a direct relationship between coracoid
length and body length and using Mehl’s (1941) length es-
timation, the resulting total body length for OMNH 34500
is estimated to be 3.7-4.5 m. Using the second body size
estimate based on the length of the radius, the femur was es-
timated to be 375.3 mm long, resulting in a total body length
of 54 m and a body mass of ~700 kg. Combining these
techniques, a conservative body length estimate would be
anywhere between 3.7 m and 5.4 m long. These estimates
make Dakotasuchus slightly longer than the longest mod-
ern adult American Alligator (Alligator mississippiensis,
3.1-4.3 m measured by Woodward et al. 1995) and roughly
equal to the maximum length of the Salt-Water Crocodile
(Crocodylus porosus, 5.4-5.8 m estimated by Greer 1974).
Garrison et al. (2007) hypothesized that the larger crocodil-
ians from the Mussentuchit Member would have likely com-
peted with predatory theropods for prey, such as juvenile or
subadult ornithopods; much in the same way that modern
Nile crocodiles (Crocodylus niloticus) steal kills from mam-
malian carnivores when the prey item takes to the water for
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refuge (Mitchell et al. 1965). While Mehl (1941) suggests
that Dakotasuchus was more terrestrial than modern croco-
dilians based on its robust pectoral girdle, there is no reason
to assume Dakotasuchus was not at home in the water as
well. Even if Dakotasuchus was not in direct competition
with terrestrial theropods, the most conservative length esti-
mates would still make it one of the largest aquatic predators
in the Mussentuchit ecosystem.

Interestingly, the holotype specimen and a referred
specimen (Vaughn 1956) were likely from a brackish wa-
ter, river delta (Hattin 1967), implying that the species
lived close to the paleo-shoreline. Conversely, the newly
described specimen here comes from a more terrestrial,
freshwater lithology. Given that other coelognathosuchians
from the Cenomanian of North America are known from
marine deposits (e.g., Terminonaris robusta; Adams et al.
2011), and that Dakotasuchus is now know from both fresh-
water and brackish environments, there is good evidence
Dakotasuchus was euryhaline, capable of inhabiting a wide-
range of salinities. This could, in-part, explain the relatively
wide geographic distribution for this species.

Conclusions

While the holotype for Dakotasuchus kingi is exception-
ally preserved within a concretion, key anatomical features
are obscured or represented by natural molds, making de-
tailed comparisons to mesoeucrocodylians from the medial
Cretaceous difficult. A new specimen of D. kingi prompts
a full description of obscured elements, as well as new ele-
ments unknown in the holotype and comparisons to medial
Cretaceous mesoeucrocodylians. These comparisons con-
firm the taxonomic uniqueness of Dakotasuchus, despite
the absence of cranial material, based largely on the cora-
coid and dorsal scutes. OMNH 34500 is nearly 20% larger
than the holotype of D. kingi, with a body length of 3.7 m
to 5.4 m, resulting in a predator as large or larger than the
modern American Alligator in the Mussentuchit ecosystem.
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