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ABSTRACT 

 

Two fragmentary marine crocodylian specimens were discovered in Upper 

Cretaceous marine strata near the town of Sabinas in Coahuila, Mexico.  Although 

exposures are poor in the vicinity of the collection sites, associated ammonites indicate 

that the specimens were recovered from either the Sauz Creek Member or lower part 

of the Cuevas Creek Member of the Escondido Formation, and are Maastrichtian in 

age.  The two specimens share several unique features, including a reduced seventh 

dentary alveolus and flat mandibular rostrum that indicate they pertain to the extinct 

crocodylian family Dyrosauridae.  The two are assigned to the same species, referred 

to here informally as the "Sabinas dyrosaur." 

The proportions of the mandible in the Sabinas dyrosaur are unusual.  Its 

rostrum is narrow, but relatively short, and intermediate in form between typical 

longirostrine and brevirostrine dyrosaurs.  The distal end of the mandibular rostrum is 

uniquely shaped with laterally expanded margins and enlarged, closely spaced, first 

and second alveoli.  Dentary alveoli thirteen through fifteen are grouped together, with 

the fourteenth alveolus laterally offset and confluent with the thirteenth.  The splenials 

participate in only a small part of the mandibular symphysis, and do not diverge 

laterally with the dentaries in the mandibular rami.  The mandible lacks internal or 

external mandibular fenestra.  These unique features, and unusual combination of 

character states, indicate that the Sabinas dyrosaur represents a previously unknown 

species. 
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Based on criteria used to recognize marine reptile feeding guilds, the skull and 

tooth morphology indicate that the Sabinas dyrosaur had a durophagus diet, and may 

have preyed on the thin-shelled ammonites that are abundantly preserved in the same 

deposits. Restoration of the fragmentary skull suggests that the Sabinas dyrosaur had a 

total body length of about 5 to 6 meters, and was among the largest dyrosaurs known.  

Although dyrosaurid crocodylians were abundant and diverse in Africa during Late 

Cretaceous and Paleogene time, the Sabinas dyrosaur represents only the second 

species thus far known from North America.  Its occurrence in Mexico is compatible 

with an hypothesized trans-Atlantic dispersal event of dyrosaurs from Africa to North 

America during Late Cretaceous time.  
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CHAPTER I 

INTRODUCTION 

 

Dyrosaurs are a geographically widespread group of extinct marine 

crocodylians with species described from most of the continents (Denton et al., 1997).  

The oldest known dyrosaurs are found in Africa, where they also exhibit their greatest 

diversity.  Buffetaut (1981) suggested that the family Dyrosauridae probably 

originated in Africa during Late Cretaceous time.  Dyrosaurs are one of the few 

marine reptile groups that survived the Cretaceous-Paleocene extinction event, and 

they persisted into Early Eocene time (Hastings et al., 2011).  Although dyrosaurs 

were widespread, only one species, Hyposaurus rogersii, has previously been reported 

from North America (Owens, 1849).  Its remains are among the first vertebrate fossils 

described from North America, where they occur in Late Cretaceous and Paleocene 

strata in New Jersey, and more recently have also been reported from Alabama 

(Denton et al., 1997).  

In 2002 members of PASAC (Palaeontólogos Aficionados de Sabinas A.C.), a 

group of amateur paleontologists working in Coahuila, Mexico, recovered two 

specimens of a large marine crocodilian from Upper Cretaceous marine strata near El 

Rancho Soledad.  This ranch lies approximately eight kilometers south of the town of 

Sabinas, in Coahuila, Mexico.  The two specimens were donated to El Museo 

Muzquiz and catalogued with multiple specimen numbers. Specimen numbers PAS 
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945 through 949 and PAS 952 are separate numbers given to fragments that were later 

reassembled as one specimen representing a single individual (Sabinas Dyrosaur 1) 

and specimens PAS 950 and 951 were reassembled as one specimen representing a 

second individual (Sabinas Dyrosaur 2). The two specimens were recovered from the 

same stratigraphic horizon, within the Upper Cretaceous (Maastrichtian) Escondido 

Formation.  These strata consist primarily of fossiliferous marine shale, mudstone, and 

siltstone (Ifrim et al., 2005; McBride and Caffey, 1979).  One of the specimens was 

found on the flank of an ephemeral drainage, the other on a low hill less than a 

kilometer away.  For brevity, the two specimens will be referred to as "Sabinas 

Dyrosaur 1" and "Sabinas Dyrosaur 2" in the following description and discussion.  

Sabinas Dyrosaur 1 consists of a nearly complete mandible and part of the braincase.  

Sabinas Dyrosaur 2 consists of part of a skull in articulation with a portion of the 

mandible. 

The two Sabinas dyrosaur specimens are referable to Dyrosauridae based on 

the presence of a seventh dentary alveolus that is reduced in size relative to the eighth, 

and a relatively flat mandibular symphysis that is wider than high (Jouve, 2005b).  

Features of the skull and mandible suggest that the Sabinas specimens are not 

referable to any known species of dyrosaur.  The purpose of the present study is to 

document the occurrence and stratigraphic position of the two specimens of the 

Sabinas dyrosaur, describe them in detail, and place them within the context of what is 

known of the phylogeny and biogeography of this group of crocodylians. 
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Although dyrosaurs originated during Late Cretaceous time, and phylogenetic 

hypotheses suggest that much of their diversification must have taken place during 

that time, only five genera are recognized from this period, three of which appear to 

have survived the terminal Cretaceous extinction event (Hastings et al., 2011).  The 

new Cretaceous dyrosaur from Sabinas helps fill a gap in the known evolutionary 

history and geographic distribution of the clade.  Dyrosauridae as a group also exhibit 

extremes in skull morphology found among other diverse crocodylian families.  In 

some dyrosaurs, the preorbital part of the skull is relatively short and broad, as in 

extant Alligatoridae or Crocodylidae.  In others, the preorbital part of the skull is very 

narrow and elongate as in extant Gavialidae.  The Sabinas dyrosaur exhibits a skull 

form that is intermediate between these extremes, and adds to the known 

morphological variability of the group, probably associated with their varied feeding 

specializations.  
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CHAPTER II 

METHODOLOGY 

 

 In the following descriptions and comparisons, the dimensions of skeletal 

elements and features are discussed and tabulated. Below are given the methods used 

to take these dimensions. 

Measurements  

 

Alveolar Diameter/Circumference 

 Measurements were made from the labial edge of each alveolus to the lingual 

edge and from the anterior edge to the posterior edge. Averages were made of these 

diameters which were used to calculate the average circumference of each intact 

alveolus. These calculated values were compared in order to determine size 

relationships of all measurable dentary alveoli.  

Symphysis Thickness  

 A caliper was used to measure the thickness of the mandibular symphysis as 

the level of each alveolus. The caliper was placed on the symphysis between the 

midpoints of each pair of alveoli to determine the thickness of the mandible at the 

symphysis. 
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Intra-Alveolar Spacing  

 The distances between neighboring alveoli were measured linearly from the 

posterior edge of each alveolus to the anterior edge of the next alveolus proximally 

along the tooth row. Along with this, measurements were made from the most distal 

point of the mandible to the anterior edge of the first dentary alveoli.  

Mandible Width  

 The width of the mandible was measured at the levels of each pair of dentary 

alveoli and between each pair of alveoli. Lateral measurements were made from the 

lateral alveolar walls of each alveolus to the lateral wall of the corresponding 

contralateral alveolus.  

Mandibular Rostrum Cross-Section 

 At fractures in the mandibular rostrum cross sectional outlines were traced in 

order to examine the geometry of the lower jaw at different levels.  

Angle of Mandibular Rami 

 The angle was measured between the mandibular rami. Because the left ramus 

is incomplete, the position of the preserved fragment was estimated by aligning a 

straight edge with the intact portion of the left ramus and the disarticulated fragment. 

Two angles were measured using methods described in Hastings et al. (2011). The 

first angle was measured from the anterior terminus of the splenials along their lateral 

edges. The second angle was measured from the posterior end of the mandibular 

symphysis along the medial-dorsal edges of the dentaries.  
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Mandible Length 

 The mandible length was determined by connecting the most proximal ends of 

the two mandibular rami with a straight edge, and then measuring the distance from 

the most proximal point of the rostrum to the center of the straight edge.  

Symphysis Length  

 The length of the symphysis was determined by measuring the distance from 

the most proximal point of the mandibular rostrum to the distal terminus of the 

symphysis where the dentaries diverge.  

Ramus Length 

 The length of the mandibular ramus was measured from the posterior end of 

the symphysis along the dorsal surface of the ramus to the most posterior point of the 

retroarticular process.  

Splenial Length  

 This length was determined by measuring the distance along the symphysis 

from the anterior end of the splenials at the level of the twelfth alveoli to the anterior 

end at the fifteenth.  
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CHAPTER III 

GEOLOGIC SETTING 

 

Introduction 

The dyrosaur specimens described in this report were recovered from Upper 

Cretaceous strata of the Escondido Formation on El Rancho Soledad, south of the 

town of Sabinas in Coahuila.  Marine shale, marlstone and sandstone are exposed 

intermittently on El Rancho Soledad in the vicinity of the dyrosaur collection sites. 

The outcrops in this area were previously believed to represent the Olmos Formation 

(Shiller, 2012); however, further study indicates that they belong to the overlying 

Escondido Formation. The Escondido Formation is a predominantly marine shale and 

sandstone unit with four distinct members deposited during Maastrichtian time in the 

adjoining Sabinas and Rio Escondido basins. 

 

The Sabinas Basin 

Escondido beds in the Sabinas region accumulated along the western margin of 

the Sabinas Basin (Fig. 3.2; McBride and Caffey, 1979). The tectonic history of the 

Sabinas Basin is marked by three major phases: Middle Jurassic rifting, Late Jurassic 

subsidence, followed by Late Cretaceous uplift. (Eguiluz de Antuñano, 2001).  The 

Sabinas Basin initially formed as a fault-bounded depression during middle Jurassic 

time. The Tamaulipas Block bounds the Sabinas Basin on its northeastern flank and 
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the Coahuila Block formed the southwestern margin (Eguiluz de Antuñano, 2001). 

Rifting associated with the break-up of Pangea and opening of the Gulf of Mexico 

during Late Jurrasic time led to subsidence of the Sabinas Basin (Moran-Zeneto, 

1994). A transgressive depositional sequence accumulated in the basin during this 

period with deposits of terrigenous clastic sediments followed by marine evaporite and 

carbonate sediments (Fig. 3.1; Eguiluz de Antuñano, 2001).  

The transgression begun during Late Jurassic time continued into the Early 

Cretaceous when marine limestones accumulated in the basin. Uplift to the west of the 

Sabinas Gulf during Late Cretaceous time, attributed to onset of the Laramide 

Orogeny, resulted in a marked influx of terriginous sediment. This led to deposition of 

a regressive depositional sequence, as the western shoreline of the Sabinas Gulf 

prograded eastward. As the basin filled, marine and paralic sediments were deposited, 

including the Olmos and Escondido Formations (Fig. 3.1; Eguiluz de Antuñano, 

2001). Continued Laramide deformation during Paleogene time marked the final stage 

in development of the Sabinas Basin, during which the over five thousand meters of 

sediment were subjected to deformation (Eguiluz de Antuñano, 2001; Moran-Zeneto, 

1994). 

 

The Escondido Formation 

The Escondido Formation consists primarily of marine sediment deposited in 

the Sabinas and Rio Escondido Basins of the Rio Grande embayment (Ifrim et al., 

2005; McBride and Caffey, 1979).  The Escondido Formation is composed of 
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fossiliferous shale, bioturbated mudstone, and siltstone.  Near the upper contact with 

the Midway Group, beds of limestone and glauconitic shale are prominent. The 

Escondido sediments accumulated in inter-deltaic and marine shelf environments. The 

basal regressive sequence of the Escondido consists primarily of pro-deltaic shale and 

delta front sandstone, directly above its contact with the underlying Olmos Formation 

(Fig. 3.3; McBride and Caffey, 1979). 

Olmos-Escondido Contact 

The Cretaceous Olmos Formation underlies the Escondido Formation. It is 

comprised mainly of sediments accumulated in paralic and continental environments. 

Carbonaceous shale, sandstone, and coal beds are common in the Olmos (McBride 

and Caffey, 1979). In exposures in South Texas, the Olmos-Escondido contact is 

regarded as unconformable (Ewing, 2009), and is marked by a change in facies from 

fluvial sandstone and flood-plain shale of the Olmos to marine deposits of the lower 

Escondido Formation (Fig. 3.3; McBride and Caffey, 1979). The nature of the Olmos-

Escondido contact in northern Mexico has not been determined. 

Water Tower Member 

The basal member of the Escondido Formation is the Water Tower Member. 

This section of the Escondido Formation consists of alternating beds of sandstone, 

mudstone, and limestone. The marine invertebrate fauna is diverse, and dominated by 

gastropods and bivalves (McBride and Caffey, 1979). Ammonites are also diverse in 

the Water Tower Member. The lowermost part of the Coahuilites sheltoni Zone occurs 
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in this interval. In addition, the entirety of the Exogyra costata Zone and Sphenodiscus 

intermedius Zone occur in the Water Tower Member (Fig. 3.3; Cooper, 1973).  

Rosita Creek Member 

The Rosita Creek Member of the Escondido Formation is composed primarily 

of mudstone.  Bivalves (Crassostrea cortex) and ostracodes are common (McBride 

and Caffey, 1979). The upper part of the Coahuilites sheltoni Zone occurs near the 

base of the Rosita Creek Member (Fig. 3.3; Cooper, 1973). 

Sauz Creek Member 

The Sauz Creek Member is dominated by mudstone with interbedded 

limestone, siltstone, and fine-grained sandstone. Ostracodes and small bivalves 

(Anomia) have been described from the Sauz Creek Member (McBride and Caffey, 

1979). The Sphenodiscus pleurisepta Zone extends through the Sauz Creek Member 

and ends near its contact with the underlying Rosita Creek Member (Fig. 3.3; Cooper, 

1973).  

Cuevas Creek Member 

The uppermost unit of the Escondido Formation is the Cuevas Creek Member.  

It is composed of mudstone, siltstone and argillaceous limestone.  Bioturbated 

intervals are prevalent within beds of the Cuevas Creek Member with some intervals 

having pervasive Ophiomorpha burrows. Bivalves and gastropods are also common 

(McBride and Caffey, 1979). The upper part of the Spenodiscus pleurisepta Zone 

occurs in Cuevas Creek Member (Fig. 3.3; Cooper, 1973). 
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Escondido-Midway Contact 

The nature of the contact between the Escondido Formation and the Midway 

Group has been debated; it is unclear whether or not the two are conformable. The 

lithology of both units is very similar near the contact. The upper part of the 

Escondido Formation is composed in part of limestone beds with similar color and 

composition; however, the basal Midway Group is more glauconitic with less 

terrigenous sediment (Fig. 3.3; Cooper 1973). 

 

El Rancho Soledad Localities 

El Rancho Soledad is located eight kilometers south of the town of Sabinas (N 

27045’15.9’’, W 1010 13’ 33.3’’, NAD 27) (Figs. 3.4 and 3.5).  There is little 

topographic relief in this area, which is characterized by flat rolling plains mostly 

covered in alluvium and sparsely vegetated soil.  Bedrock outcrops are also 

intermittent.  Three outcrops were available for observation in the area.  These include 

the two outcrops from which the dyrosaur specimens were collected, and one in a cut 

bank of a nearby stream channel (Fig. 3.7). Each outcrop represents only a small 

interval of the local stratigraphic section, and therefore insufficient for constructing a 

complete measured section through the Escondido Formation.  

Local Stratigraphy  

The lowermost observable unit in the field area is a thick gray marlstone. This 

bed is massive and more resistant to weathering than the overlying units. No more 

than three meters of the marlstone are exposed at any outcrop near the dyrosaur sites; 
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therefore, its entire thickness and the nature of its lower contact are unknown. It is 

sandy and well-indurated.  Meyer et al. (2005) described this bed as containing 

Planolites and Thalassinoides burrows, and oyster shells; however, no fossils were 

observed in this bed at the time of the present study (Fig.3.6; Meyer et al., 2005).  

Above the marlstone bed, and below the shale interval where the dyrosaur 

remains were recovered is a thick interval of gray shale with interbedded thin lenses of 

sandstone. Thallasinoides burrows are present at all exposures observed.  A bed 

containing the ammonite Sphenodiscus pleurisepta was observed in this interval at the 

Dyrosaur 1 locality (Figs. 3.6, 3.11, and 3.13). At the Dyrosaur 2 locality this shale 

interval is covered with vegetation (Fig. 3.8). The upper contact is difficult to discern 

at either dyrosaur site, however, it can be delineated in the cut bank of a stream 

channel in the study area (Figs. 3.6 and 3.7). The top of this interval was placed at a 

prominent sandstone bed, which at the stream channel outcrop creates a weather-

resistant ledge (Fig. 3.7). At the base of this interval, the sandstone beds are thicker 

and more laterally extensive.  Near the base of this unit, there is a prominent sandstone 

bed with well-preserved vertebrate trackways described by Meyer et al. (2005).  

Meyer et al. (2005) determined a northwesterly paleocurrent orientation for this bed, 

based on ripple marks. The base of the unit can be observed at the Dyrosaur 1 locality 

and in the creek bed exposure. There is an abrupt and distinct facies change at both 

locations that marks the lower contact (Figs. 3.6 and 3.14). 

Dyrosaur 1 was collected from strata exposed in a deeply cut drainage, and 

Dyrosaur 2 was found on the slope of a low hill (Fig. 3.8).  The two specimens were 
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found at roughly the same stratigraphic level in a highly bioturbated gray shale unit.  

The thickness of this shale unit at the Dyrosaur 1 locality is 1.2 meters, and 1.5 meters 

at the stream channel outcrop (Figs. 3.6 and 3.7). Its thickness could not be determined 

at the Dyrosaur 2 collection site. Sphenodiscid ammonites and Thalassinoides burrows 

occur at the Dyrosaur 1 site and are prolific throughout this shale unit (Figs. 3.6 and 

3.11). Fragments of indeterminate vertebrate fossils were also found in this shale 

interval at the Dyrosaur 1 locality; including an abraded neural bone from a marine 

turtle (Fig. 3.10). No ammonites were found in association with Dyrosaur 2; however, 

beds of Anomia bivalves are present there (Fig. 3.12).  

Overlying the gray shale interval is a medium-grained bed of quartzose 

sandstone. The contact between the two units is abrupt. This sandstone bed is 

stratigraphically the highest unit observed in the vicinity of the dyrosaur localities. 

Only the base of the bed is present, therefore the entire thickness of this unit is 

unknown. The lowermost portion of the sandstone unit is highly fossiliferous, with a 

laterally continuous bed of well-preserved volutid gastropod shells (Fig. 3.9). This bed 

is present at all outcrops of Escondido Formation observed in the area and serves as 

marker bed for correlation. 

Correlation 

Based on the presence of the thin-shelled ammonite Sphenodiscus 

pleurisepta within and below the mudstone interval that yielded the dyrosaur 

specimens, this interval of the Escondido Formation exposed at El Rancho 

Soledad is likely the Sauz Creek Member, or lower part of the Cuevas Creek 
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Member (Cooper, 1973; Ifrim, et al., 2005). Additional stratigraphic correlation is 

speculative. The occurrence of numerous Thalassinoides burrows suggests that 

the dyrosaur interval can be constrained further to the heavily bioturbated zone 

of the Cuevas Creek Member or Sauz Creek Member. Anomia bivalve fossils 

have only been described from the Sauz Creek Member, so their presence 

within the mudstone at the Sabinas Dyrosaur 2 locality may indicate a more 

limited correlation with the Sauz Creek Member (Fig. 3.2; McBride and Caffey, 

1979). 
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Figure 3.1   Map showing Cretaceous depositional basins of northern Mexico 

(modified from McBride & Caffey, 1979)  

. 
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Figure 3.2   Generalized diagram showing the three tectonic phases in the development of the Sabinas Basin during A) mid-

Jurassic rifting, B) late Jurassic subsidence, C) late Cretaceous compression and eastward shoreline progradation; faults 

(dashed lines and small arrows); direction of extension and compression (large arrows); direction of uplift and subsidence 

(medium arrows) (modified from Eguiluz de Antuñano, 2001). 

A B 

C 
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Figure 3.3   Stratigraphic column of the Escondido Formation showing the four members recognized in Texas and 

index fossil zones (modified from Cooper, 1972 and McBride & Caffey, 1979). 
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Figure 3.4   Map showing location of Sabinas, in Coahuila Mexico and El Rancho Soledad; roads (black lines) and 

streams (gray lines). 
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Figure 3.5   Locality map showing locations of dyrosaur specimens PAS 945-949 & 952, stratigraphic section 1, 

trackway site described by Meyer et al. (2005), and PAS 950 & 951; roads (black lines) and streams (gray lines). 
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Figure 3.6   Stratigraphic sections and lithologic descriptions of the cut bank outcrop (Strat. Section 1) and at the PAS 945-

949 & PAS 952 collection site; bed correlations (dashed lines), and fossil positions (arrows).  
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Figure 3.7   Exposure of Escondido Formation at the cut bank outcrop (Strat. Section 1); Jacob’s staff is 1.5 meters 

in length and divided into 10 centimeter increments. 
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Figure 3.8   Collection site for PAS 950 & 951 showing; down slope view (left) and upslope view with excavation site 

(right).   
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Figure 3.9   Volutid gastropods from the uppermost sandstone unit exposed in the study area; within sandstone 

matrix (above) and as weathered out (below). 
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Figure 3.10   Isolated neural bone, probably from a marine turtle recovered from the same unit as the dyrosaur 

specimens; dorsal view (above) and ventral view (below) (Photographs by H. Porras).   
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Figure 3.11   Large Thalassinoides burrow near the base of lower shale unit exposed near the dyrosaur collection 

site (Photograph by A. Beall-Shiller).  
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Figure 3.12   Specimen of the bivalve Anomia  recovered from the shale interval at the PAS 950 & 951 locality 

(Photograph by A. Beall-Shiller).  
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Figure 3.13   Examples of the ammonite Sphenodiscus pleurisepta recovered from the mudstone interval at the PAS 945-949 

& PAS 952 locality.   
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Figure 3.14   Example of a theropod track and ripple marks near the base of the Stratigraphic Section 1 locality 

(described by Meyer et al. 2005).  
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CHAPTER IV 

OSTEOLOGY 

  

Sabinas Dyrosaur 1 

Sabinas dyrosaur 1 is a nearly complete mandible and partial braincase of a 

single large individual. The mandible is nearly complete, but the braincase is poorly 

preserved.  

None of the teeth are preserved, but most of the dentary alveoli are well 

preserved and their dimensions can be measured. A segment of the left dentary is 

missing; however the right dentary is nearly complete. Most of the dorsal surface of 

the right dentary is missing posterior to the fifteenth alveolus, but four poorly 

preserved alveoli are present past this point (Figs. 3.1 and 3.2).  

A dorsal portion of the proximal tip of the mandibular rostrum is missing; 

however there appear to be no alveoli present at this level. At the level of the third 

dentary alveolus a portion of the mandible is fractured; a segment of the rostrum and 

large parts of the third and fourth alveoli are missing. The cross section and lateral 

profile of the intact rostrum suggests that a four-to five-centimeter segment is missing. 

Posterior to this point are two additional perpendicular fractures. The third fracture 

results in a missing segment that includes half of the ninth alveolus on the left side and 

the eighth and ninth from the right (Fig. 3.2). 
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The splenials appear to be complete, however it is possible that portions are 

missing posterior to the symphysis. There do not appear to be articulation surfaces on 

the medial dentary posterior to the symphysis, so it is more plausible that the splenials 

are intact and do not extend further posteriorly (Figs. 3.1 and 3.2).   

What remains of the left mandibular ramus is a fragment of the surangular, 

angular and articular. A significant portion of the left dentary that would connect this 

fragment to the rostrum is missing. This segment is intact on the opposite ramus 

allowing for the entire mandible to be described. The right ramus remains attached to 

the rostrum by the posterior dentary. However, the dorsal surface of the ramus anterior 

to the surangular is broken away and the medial surfaces of the articular and 

surangular are partially obscured by concretion (Fig. 3.12).  

Collected in association with the mandible is a partial braincase. The braincase 

is poorly preserved and lacks distinguishing features. It remains encrusted with 

sediment matrix that obscures the sutures and neurovascular features (Fig. 3.14). 

General Description 

The symphysis of the mandible is relatively short, approximately 37 cm long. 

This measurement is an approximation because a section of indeterminate length is 

missing. The estimated symphysis length accounts for less than half the total length of 

the mandible, which is approximately 86 cm. The length of the mandibular ramus is 

52 cm, which is relatively long compared to the length of the rostrum. The distal tip of 

the mandible is slightly rounded due to the enlarged laterally convex first and second 

alveoli. The splenials are mostly intact and relatively small. In dorsal view, the angle 
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made by the intersecting lateral edges of the splenials is 20 degrees. The angle of splay 

between the lateral edges of the dentaries is 44 degrees (Fig. 3.1).  

Dentary  

The dentary is the longest of the bones in the mandible. It extends from the 

distal tip of the jaw posteriorly to the surangular. Nineteen alveoli are preserved on the 

right dentary. The most proximal portion of the left dentary is missing and the portion 

of the right dentary posterior to the nineteenth alveolus is eroded on the dorsal surface. 

The ventral surface of the mandibular rostrum has a pitted texture. These pits are deep 

and linear with varied lengths and are aligned antero-posteriorly. The lateral surfaces 

of the dentaries are uneven with a majority of the alveolar margins protruding laterally 

(Figs. 3.2 and 3.3).  

The anterior rostral portion of the conjoined dentaries is fractured in three 

places. Therefore, cross-sectional views of the dentaries are readily obtained at these 

three points in the length of the mandible. At the level of the third dentary alveoli (d3), 

the cross-sectional shape of the dentaries is flattened compared to more posterior 

sections. The ventral surface of the dentaries is slightly rounded with no medial ridge. 

Laterally, the dentaries are convex . The dorsal surface has a slightly raised medial 

ridge that forms a “w” shape with the raised alveoli (Fig.3.2, 3.3, 3.5).  

At the level of the fourth alveoli, the cross-section is narrower transversely but 

thicker dorsoventrally. The ventral side is more rounded medially with a slight peak at 

the symphysis. The lateral edges are convex, but do not protrude as markedly as in the 

cross-section at d3 (Fig.3.5). 
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The dentaries are wider and flatter at the cross-section traced at the level of the 

ninth alveoli. The ventral side of the dentaries at d9 is rounded slightly and similar to 

that at d3. It is slightly taller dorsoventrally at this level than at d6, and the lateral 

edges curve more gradually. The dorsal edge at this level is eroded; however, it 

appears to be level medially rather than elevated as in the anterior cross-sections 

(Fig.3.5).  

The most posterior cross-section bisects the dentaries between the ninth and 

tenth pairs of alveoli. On the ventral side of the mandible the symphysis forms a 

shallow concavity that is slightly offset to the left side. The mandible is taller 

dorsoventrally and wider here, with more gradually curving lateral edges.  At this 

point in the mandibular rostrum there is a v-shaped depression on the dorsal surface 

that widens posteriorly along the symphysis from the ninth and tenth alveoli to the rear 

end of the symphysis (Fig. 3.5). 

The dentaries diverge and continue posteriorly from the symphysis. On the 

lateral surface of each ramus the dentary is in contact with the angular anterior to 

where they join on the medial surface, and at a lesser angle. On the medial surface of 

the ramus, the dentary is in contact with the angular anterior to the medial angular 

depression. Posterior to this point the dentary is more elongate and continues 

posteriorly to meet the surangular (Figs. 3.11, 3.12, 3.13).  

Splenial 

The splenial is relatively short (9.7 cm in length) and recessed into the medial 

dentary depression of the mandibular rostrum. The splenial participates in the 
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symphysis anteriorly at the level of the twelfth dentary alveoli. It appears that the 

splenials terminate at the level of the fifteenth alveoli, however, there may be posterior 

portions of the splenials missing. The splenial is pointed at its anterior end and widens 

posteriorly. The external texture of the splenial is different from that on the dentary, 

with rounded, shallow pits that are slightly elongate anteroposteriorly. The internal 

surface of the splenial is also uneven with a rippled texture that is superimposed with 

pits (Fig. 3.2) 

Symphysis 

The apposed dentaries are joined to form the symphysis of the anterior 

rostrum. The dentaries are sutured along the entire length of the rostrum ventrally, but 

the splenials intercede between them dorsally between the twelfth and fifteenth 

alveoli. Posteriorly, the symphysis thins dorsoventrally to a thickness of 3.3 cm at its 

thickest and 2 cm at its thinnest. The symphysis significantly decreases in thickness at 

the level of the tenth alveoli at the anterior end of the medial dentary depression. At 

this point, the splenials participate in the symphysis. Anterior to this depression, the 

symphysis is not recessed on the dorsal surface. On the ventral side of the mandibular 

rostrum the symphysis is slightly recessed posterior to the ninth alveoli, but is set flush 

with the dentaries anterior to this point. The mandibular symphysis appears to end at 

the level of the fifteenth dentary alveoli, but may have extended somewhat posterior to 

that if the splenial is incomplete. The symphyseal area is wider transversely than it is 

tall dorsoventrally along the entire length of the rostum (Fig. 3.8).  
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Alveoli 

The right dentary has nineteen intact alveoli; most of which are preserved well 

enough so that their dimensions can be measured. The left dentary is less complete 

with fifteen observable alveoli. The alveoli vary in size and range from 2.2 cm to 4.4 

cm in average circumference. Though there is some shape variation, the majority of 

the dentary alveoli are round and broad (Figs. 3.1 and 3.2).  

Alveoli 1 and 2 are the greatest in circumference of the intact alveoli. Dentary 

alveolus 1 (d1) and dentary alveolus 2 (d2) are 4.4 cm in circumference on the left 

lateral side. On the right lateral side of the dentary d1 is 3.9 cm in circumference and 

the diameter of d2 is immeasurable (Fig. 3.9). Alveoli 1 and 2 lie in close proximity to 

each other with an intra-alveolar width of 0.2 cm (Fig. 3.10). The mandibular width is 

greatest at the level of the first two alveoli up to the proximal end of the symphysis 

where the dentaries diverge (Fig. 3.7).  

The greatest intra-alveolar distance is between d2 and d3 where there is a 2.7 

cm gap on the left lateral side of the mandible and a 2.8 cm gap on the right (Fig. 

3.10). Because portions of the third dentary alveoli are missing, its circumference 

cannot be calculated. However, a measurement of the preserved medio-lateral 

diameter of 1.6 cm on the left lateral side suggests that the third alveolus may be of 

similar size or perhaps larger than the first two (Fig. 3.9). Like d1 and d2, d3 is convex 

laterally, and there is a relatively large mandibular width of 6.1 cm at this point in the 

mandible (Fig. 3.7).  
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A portion of the mandible is missing between d3 and d4. Like d3, not enough 

of the alveolus is intact to calculate a circumference for d4. Because a portion of the 

lower jaw is missing, an intra-alveolar spacing cannot be measured between d3 and 

d4. For the purposes of this study, the distance between these two alveoli is estimated. 

At the level of the fourth alveolus the mandible becomes more slender; 4.4 cm at this 

point. The width of the mandible increases by 0.1 cm at the level of the fifth alveolus 

and remains constant at 4.5 cm up to the tenth (Fig. 3.7).  

The fifth alveolus is slightly smaller than d1 through d4 with a calculated 

circumference of 3.5 cm. Posterior to d5 the dentary alveoli become smaller up to the 

tenth (Fig.3.9). The width of the mandible at the level of the fifth alveolus is 4.5 cm, 

which remains consistent until the level of the tenth alveolus where the jaw widens 

again (Fig. 3.7). The sixth dentary alveolus is the first in a continuous set of reduced 

alveoli that have average circumferences less than 3.5 cm (Fig. 3.9). This set of alveoli 

includes d6 through d9 and also encompasses a segment of the lower jaw with a 

consistent mandibular width of 4.5 cm (Fig. 3.7). 

The seventh and eighth alveoli are important in the taxonomic diagnoses of 

dyrosaurs. In the Sabinas 1 specimen these alveoli are preserved on both left and right 

sides of the mandible. The seventh alveolus is relatively small with a circumference of 

2.2 cm on the left side and 3.1 cm on the right (Fig. 3.9). The seventh and eighth 

alveoli are also set in relative close proximity to each other with a 0.5 cm gap between 

the two on the left side (Fig. 3.10).  
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The ninth alveolus on the right side of the mandible is missing, as is a majority 

of this alveolus on the left side. At the tenth alveolus the average circumferences of 

the alveoli begin to increase along with the mandibular width. D10 has a 

circumference of 3.8 cm on the left side of the mandible and 3.9 cm on the right. 

Along with an increase in circumference, d10 is also slightly convex laterally. Dentary 

alveolus 11 is somewhat larger than d10, with a circumference of 4.1 cm on the left 

side of the mandible and 3.9 cm on the right, and it protrudes more laterally (Figs. 3.2 

and 3.9). The mandible continues to widen at the level of the eleventh alveolus, with a 

width of 5.5 cm (Fig. 3.7). The twelfth dentary alveolus is comparable to the first four, 

with a circumference of 4.4 cm on the left side of the mandible and 4.1 cm on the 

right. They protrude slightly laterally, but less markedly than d11. At this level in the 

mandible the width increases to 6.1 cm (Figs. 3.2 and 3.9).  

Alveoli thirteen through fifteen are morphologically unique. On both sides of 

the mandible this group forms a triangular pattern with the fourteenth alveolus reduced 

in size and crescent-shaped (Figs. 3.2 and 3.4). D13 is 3.6 cm in circumference on the 

left side of the mandible and 3.8 cm on the right. The fourteenth alveolus is set 

relatively close to the thirteenth with an intra-alveolar length of 0.2 cm on the right 

side. They are reduced in size with a circumference of 3.3 cm on the right side (Figs. 

3.9 and 3.10). The d14 alveoli are offset laterally in Sabinas Dyrosaur 1 and medially 

in Sabinas Dyrosaur 2 from the thirteenth and fifteenth alveoli which give this set a 

triangular pattern (Figs. 3.2 and 3.4). The fifteenth alveolus on the right side is 

identical in circumference to d13 and occupies the same lateral orientation (Fig. 3.2 
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and 3.9). D14 and d15 are set close together with a gap of 0.2 cm on the right side of 

the mandible (Fig.3.10). The fifteenth alveolus is the last measurable alveolus in the 

right dentary. 

 Alveoli sixteen through the nineteen of the right dentary are poorly preserved 

and difficult to measure. They appear to be reduced in size compared to more distal 

alveoli and set closely together. These alveoli do not appear to be offset or crescent-

shaped as in d14. They are only observable on the anterior portion of the right 

mandibular ramus. There are no traces of alveoli posterior to the nineteenth, and this 

may be the most posterior alveolus present (Figs. 3.1 and 3.13). 

Angular 

The angular is relatively long, measuring 46 cm from the distal end on the 

lateral surface to the most proximal point where it is sutured to the articular. It 

articulates with the dentary by means of a shallowly angled scarf joint. Because a 

majority of the surangular is obscured by concretion on the medial surface of the jaw, 

it is difficult to determine the nature of the articulation between it and the angular 

(Figs. 3.11 and 3.12).  

On the medial surface of the right mandibular ramus the angular is in contact 

with the dentary, surangular and articular. The central region of the angular on the 

medial surface has a shallow fossa, but it lacks a mandibular fenestra. Within the fossa 

on the medial surface are two small openings that probably represent the Meckelian 

canal. The angular extends posteriorly as a thin process beneath the articular ventrally. 

It is unclear how the angular joins the surangular posteriorly. The dentary arches over 
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the angular on the medial surface as it thins and joins the surangular (Figs. 3.12 and 

3.13).  

Articular 

The articular is mostly complete, but missing a segment of the glenoid fossa. 

The intact portion of the articular is wide and robust with a morphology similar to that 

in other crocodilians. The most proximal portion of the retroarticular process is 

missing; however, the intact portion of the process suggests that it terminates at a 

relatively blunt point. The nature of the articular contact with the surangular is 

unknown; it is obscured by a mass of sediment matrix (Figs. 3.11, 3.12, 3.13).  

Surangular 

Much of the surangular is obscured by concretionary matrix. Only the most 

anterior portion of the surangular is observable. This portion is a narrow thin process 

that extends anteriorly to the point where it is in contact with the dentary (Figs. 3.12, 

3.13).  

Braincase  

The braincase too poorly preserved to show features significant for description. 

The main mass of the braincase is thoroughly coossified and obscured by concretion. 

No sutures or neurovascular foramina are evident. (Fig.3.14). 
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Sabinas Dyrosaur 2  

Sabinas dyrosaur 2 is a partial skull with proportions similar to Sabinas 

dyrosaur 1. Attached in articulation with the skull fragment in this specimen is a 

partial mandible consisting of a segment of the symphyseal region of both dentaries 

and small portions of left posterior mandibular ramus (Figs. 3.15 and 3.16).  

The skull fragment of Sabinas dyrosaur 2 is incomplete but preserves a portion 

of the frontals, nasals, lacrimals, palatines, and maxillae. Some sutures are easily 

discerned anteriorly; however, it is difficult to determine how the posterior skull 

elements are in contact with each other. A small section of the conjoined frontals is 

preserved, but only the most anterior area is in moderate condition with some 

fractures. The dorsal surfaces of the posterior parts of the frontals are missing. The 

dorsal surfaces of the anterior parts of the frontals are intact, but it is difficult to 

delineate most of the sutural contacts between the lacrimals and nasals. Despite the 

poor preservation of the dorsal surface, remnants of the most medial projections of the 

supraorbital ridges are present. Though mostly broken, these projections mark where 

the orbits were placed (Figs. 3.15 and 3.16).   

Part of the mandible is preserved in articulation with the skull. It is incomplete, 

with only a segment of the rostrum and left ramus present. The left and right lateral 

surfaces of the rostrum are in moderate condition, with some observable dentary 

alveoli and parts of teeth preserved. The ventral surface is broken, exposing the ventral 

surfaces of the splenials (Figs. 3.17 and 3.18).  
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General Description 

In lateral view, the skull has a slight curve that propagates dorsally to the 

posterior preserved end. Two maxillary alveoli are preserved, but their position in the 

tooth series is indeterminate. The lower jaw segment includes six dentary alveoli and 

partial teeth. This segment begins at the eleventh alveolus and ends at the posterior 

terminus of the dentary symphysis. The dorsal surface of the skull is ornamented with 

rounded pits. These pits are aligned anteroposteriorly and have variable dimensions. In 

lateral view, the skull tapers anteriorly with a slight curvature of the dorsal surface 

(Figs. 3.15 and 3.16).  

Dentary 

Small segments of the dentaries are preserved with the mandible in occulsion 

with the skull. They are similar in size and shape to those of Sabinas dyrosaur 1. 

Anteriorly they are of consistent transverse width up to the point they diverge at the 

level of the fifteenth alveoli (Figs. 3.16, 3.17, 3.18). It is not possible to determine 

accurate width/height ratios for this specimen due to the poor preservation of the 

mandible and inability to detach it from the skull. 

Splenial 

Only the ventral surface of the splenial is visible in this specimen. It 

participates with the dentaries in the mandibular symphysis up to the point where the 

mandibular rami diverge. As in Sabinas dyrosaur 1, the splenial does not continue past 

the point of the fifteenth alveoli. There is no indication that the splenial extended past 

this point or participated with the dentaries in the mandibular rami (Fig. 3.16). 



Texas Tech University, Thomas A. Shiller II, December, 2012 
 

41 

 

Alveoli 

On both left and right lateral surfaces, alveoli can be distinguished along with 

remnants of both mandibular and maxillary dentition. The alveoli on the right side are 

difficult to differentiate due to weathering of that surface. However, alveoli are 

preserved in the right maxilla.  Alveoli on the left side are better preserved with 

measurable cross-sections of dentary alveoli twelve and fifteen. Maxillary alveoli on 

the left side are poorly preserved and their positions cannot be determined (Figs 3.17 

and 3.18).  

Dentary alveoli twelve through nineteen are observable on the left surface. 

These tooth positions were identified by correlating the unique set of thirteenth, 

fourteenth and fifteenth alveoli in Sabinas dyrosaur 1 to the same distinctive group of 

alveoli in this specimen. Immediately anterior to d13 is the twelfth alveolus which 

retains a partially intact robust tooth that curves slightly to the posterior. Because it is 

unknown how deeply the tooth is bisected, an accurate measurement of length and 

curvature cannot be made. Alveoli thirteen through fifteen exhibit the same triangular 

pattern as in dyrosaur 1. Alveolus fifteen also includes a partial tooth. This tooth is 

more complete than d12 and exhibits similar robust proportions. Its complete length is 

indeterminate due to poor preservation. Alveoli sixteen through nineteen are poorly 

preserved, but their general placement in the lower jaw and their spacing can be 

determined. They are roughly the same diameter and lie consecutively with little or no 

intermediate gaps. The most posterior dental element of the rostrum is a tooth root 
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exposed in the maxilla. Only the lateral surface of the tooth is exposed and it provides 

no measurable dimensions (Fig. 3.17).  

The right side of the rostrum is poorly preserved compared to the left. Alveolar 

positions on the right side can be determined by comparison with the left side. Dentary 

alveolus twelve is discernible, but its dimensions cannot be measured. Dentary alveoli 

fourteen and fifteen are preserved, and appear to have the same positions as on the left. 

Posterior to these two alveoli is the only maxillary tooth observable in the rostrum. It 

is laterally bisected and its exact position in the upper jaw cannot be determined. The 

tooth appears to project markedly postero-ventrally, overlapping and obscuring the 

sixteenth alveolus in the dentary. Because of this, it is likely that at least this maxillary 

tooth protruded laterally over the dentary in life when the jaws were in occlusion. The 

next intact alveolus on the right side is presumably dentary alveolus seventeen. This 

alveolus has an intact portion of a tooth that has slightly different dimensions than 

dentary dentition on the left side. It appears to be slightly compressed 

anteroposteriorly and more markedly curved; perhaps a trend that may have continued 

posterior to this point in the jaws (Fig. 3.18). 

Nasal 

It is difficult to determine the posterior extent of the nasals, and the most 

anterior portions of the nasals are missing; therefore their lengths cannot be 

determined. The nasals are long and relatively narrow with a strong midline suture. At 

their widest point the nasals are each approximately 2.5 cm broad transversely, and 1 

cm wide at their narrowest. The nasals are in contact with the left and right maxillae 
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along marked sutures. These sutures are easily delineated and slightly raised. The 

nasals are the most highly ornamented of the intact cranial bones. The pits are elongate 

and tear-drop shaped, and decrease in size and abundance anteriorly (Fig. 3.15).  

Lacrimal 

Because the right dorsal surface of the skull is so poorly preserved, only the 

left lacrimal can be delineated. A marked suture joins the left lacrimal and nasal. The 

lacrimal contact with the left maxilla is also apparent. Where the lacrimal joins the 

frontal is uncertain, therefore its posterior extent cannot be determined. Because the 

right lacrimal cannot be delineated, it is unclear how much if any of the element 

identified as the left lacrimal may actually be an anterior projection of the frontal (Fig. 

3.15).  

Frontal 

Only the small intraorbital portion of the conjoined frontals is preserved intact, 

and so the entire size and shape of these elements cannot be determined. The midline 

suture between the frontals is obscured by coossification.  The sutural contacts 

between the frontals and the nasals and lacrimals cannot be delineated. The posterior 

ends of the frontals are tapered to form the intraorbital bar. The intraorbital region is 

relatively narrow (width of 2.5 cm) between the medial apexes of the supraorbital 

ridges (Fig.3. 15).   

Maxilla 

The left and right lateral sides of the skull have intact segments of both 

maxillae. The maxillae thin posteriorly as the rostrum ends and the skull becomes 
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broad and flat. The angle at which the maxillae curve ventrally also becomes more 

gradual posteriorly. The dorsal surfaces of the maxillae are heavily ornamented 

especially at their posterior ends where deep rounded pits are prevalent. Anteriorly, 

the pits are sparser and elongate anteroposteriorly. The lateral surfaces of the maxillae 

are slightly ornamented and they do not protrude laterally at any point as in the lower 

jaw (Fig. 3.15, 3.16, 3.17, 3.18).  

Palatine 

The ventral surface of the skull is well preserved with sutural contacts between 

palatines and maxillae easily delineated. The left sutural contact between the palatine 

and maxilla is mostly complete, but obscured anteriorly by the fused lower jaw 

segment. The palatines are long and thin, taper slightly anteriorly, and are joined by a 

midline suture. It is unclear where the palatines terminate posteriorly (Fig. 3.16).  

 

Comparison of the two Sabinas Dyrosaur Specimens 

The two specimens referred here to the Sabinas dyrosaur were found less than 

one kilometer from each other in the same stratigraphic unit and at the same 

stratigraphic level.  The close association of the two specimens, both geographically 

and stratigraphically, suggests that they probably belong to the same species.  The two 

specimens are also similar in size, and they share four distinct morphological 

characteristics of the splenials, dentaries, and mandibular alveoli.  

In both Sabinas dyrosaur specimens 1 and 2, the splenials are short and blunt; 

they end abruptly posteriorly, and lack the divergent posterior processes typical of 
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most other dyrosaurs.  The posterior termination of the splenials occurs at the same 

level in both specimens.  The thirteenth, fourteenth, and fifteenth dentary alveoli 

exhibit the same distinctive triangular grouping and orientation.  The fourteenth 

alveolus in both specimens is irregular in form and crescent-shaped (Fig. 3.19).  The 

sixteenth through nineteenth alveoli in both specimens are closely spaced and have 

consistent diameters.  Both specimens also have a similar 'splay' angle between the 

mandibular rami.  Though Sabinas Dyrosaur 2 appears to be slightly larger than 

Dyrosaur 1, it is apparent that both specimens share sufficient morphological details to 

justify referral to the same species (Fig. 3.20). 

 

Reconstruction of the Skull in the Sabinas Dyrosaur 

Only the central part of the dorsal skull roof was recovered in the Sabinas 

dyrosaur 2 specimen.  Because major portions of the skull are missing, its exact shape 

and size cannot be determined.  However, by superimposing preserved parts in both 

Sabinas dyrosaur specimens, and by comparing the nearly complete mandible and 

partial skull roof with those in other dyrosaurs, a general reconstruction of the skull 

can be created. 

The basic restored shape of the skull for the Sabinas dyrosaur was constrained 

by the shape of the mandible.  The general outline of the skull must follow the outline 

of the mandible as in other dyrosaurs.  Based on comparison with other dyrosaurs, the 

posterior extent of the skull in the Sabinas dyrosaur was placed slightly posterior to 

the glenoid fossae. Jouve et al. (2006) suggested, based on observations of other 
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crocodylian skulls, that the position of the occipital condyle can be estimated based on 

the location of the lower jaw articulation.  In most cases, the occipital condyle lies in 

the same transverse plane as the articulation between the upper and lower jaws.  As a 

result, in the reconstruction given here the position of the occipital condyle in the 

Sabinas dyrosaur is placed at the level of the glenoid fossae of the mandible.  The 

position of the orbits was constrained by their preserved rims in the dorsal skull 

segment.  The curvature of the preserved parts of the orbital margins in part also 

constrains the size of the orbits, but their shape is based on comparison with other 

dyrosaurs (Fig. 3.21).  
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Figure 4.1   Sabinas dyrosaur 1 mandible in dorsal view; reconstructed areas (white), areas 

covered by concretion, major broken surfaces, and alveoli (cross hatched), inferred sutures 

(dashed lines), and photograph for comparison. Abbreviations: ang angular;  af, angular 

foramen;  art, articular; d, dentary; d1-d19, dentary alveoli one through nineteen; ds, 

dentary symphysis; gf, glenoid fossa; mdd, medial dentary depression; mef, meckelian 

fossae; ret, retroarticular process; sa, surangular; sp, splenial. 
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Figure 4.2   Sabinas dyrosaur 1 mandibular rostrum in dorsal view; reconstructed areas 

(white), areas covered by concretion, major broken surfaces, and alveoli (cross hatched), 

inferred sutures (dashed lines), and photograph for comparison. Abbreviations: d, 

dentary; d1-d15, dentary alveoli one through fifteen; ds, dentary symphysis; mdd, medial 

dentary depression; sp, splenial. 
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Figure 4.3   Sabinas dyrosaur 1 mandibular rostrum in ventral view; reconstructed areas 

(white), major broken surfaces (cross hatched), inferred sutures (dashed lines), and 

photograph for comparison. Abbreviations: d, dentary; ds, dentary symphysis. 
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Figure 4.4   Sabinas dyrosaur 1 mandibular rostrum in right lateral view; reconstructed 

areas (white), alveoli, major broken surfaces (cross hatched), and photograph for 

comparison. Abbreviations: d, dentary; d4-d15, dentary alveoli four through fifteen. 
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Figure 4.5   Cross-sectional outlines of Sabinas dyrosaur 1 mandibular rostrum at 

the level of A, alveolus three, B, alveolus four, C, alveolus nine, D, the midpoint 

between alveoli nine and ten. 
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Figure 4.6   Variation in thickness (dorsoventral height) of the dentary symphysis in Sabinas 

dyrosaur 1 at each alveolus level. The overall trend is thinning to the posterior end of the 

mandibular rostrum.   
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Figure 4.7   Variation in transverse width of the mandible in Sabinas dyrosaur 1 at each 

dentary alveolus level. The trend is narrowing of the intermediate region of the rostrum 

and widening of the most anterior and posterior regions.    
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Alveoli 

Interval

Symphysis 

Width (cm)

Symphysis 

Thickness (cm)
Width/Height

tip-d1 - -

d1-d2 6 3.1 1.94

d2-d3 - -

d3-d4 - -

d4-d5 4.4 3 1.47

d5-d6 4.2 2.8 1.5

d6-d7 4.5 2.8 1.61

d7-d8 - -

d8-d9 - -

d9-d10 5.1 2.7 1.89

d10-d11 5.2 2.4 2.17

d11-d12 5.8 2.1 2.76

d12-d13 6.1 2 3.05

d13-d14 7.7 2.6 2.96

d14-d15 8.3 2.4 3.46

Figure 4.8   Graph (top) shows calculated width/height ratios of the dentary 

symphysis at the levels of each alveolus of Sabinas dyrosaur 1. Table (bottom) 

includes symphysis width and height measurements, width/height ratios, and 

immeasurable widths (-).   
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Position
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Diameter (cm.)
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Diameter (cm.)

Approximate 

Circumference (cm.)

Anterio-posterior 

Diameter (cm.)

Linguo-labial 

Diameter (cm.)

Approximate 

Circumference (cm.)

d1 1.3 1.5 4.396 - 1

d2 1.4 1.4 4.396 1.2 1.3 3.925

d3 - 1.6 - -

d4 - - - 1

d5 1 1.2 3.454 1.2 1 3.454

d6 1 0.6 2.512 - 0.9

d7 1 0.4 2.198 1.1 0.9 3.14

d8 1.2 0.6 2.826 - -

d9 - - - -

d10 1.3 1.1 3.768 1.5 1 3.925

d11 1.5 1.1 4.082 1.4 1.1 3.925

d12 1.5 1.3 4.396 1.4 1.2 4.082

d13 1.2 1.1 3.611 1.3 1.1 3.768

d14 - - 1 1.1 3.297

d15 - - 1.3 1.1 3.768

Figure 4.9   Variation in alveoli circumferences from the left and right dentaries in Sabinas dyrosaur 

1. Table (bottom) includes alveoli diameters and calculated circumferences; right dentary 

measurements (gray), immeasurable diameters (-). Circumferences were calculated based on the 

average of the anteroposterior and labiolingual diameters.   
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Figure 4.10   Variation in intra-alveolar distances in the dentaries of Sabinas dyrosaur 1. 

Table (bottom) includes intra-alveolar gap measurements; immeasurable intervals (-).   
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Figure 4.11   Sabinas dyrosaur 1 right mandibular ramus in lateral view; reconstructed 

areas (white), glenoid fossa (cross hatched), and photograph for comparison. 

Abbreviations: ang, angular; art, articular; d, dentary; gf, glenoid fossa; ret, 

retroarticular process. 



Texas Tech University, Thomas A. Shiller II, December, 2012 
 

58 
 

    

  

d 

mef

 
 d 

af 

ang 
sa 

gf 

ret 

art 

Figure 4.12   Sabinas dyrosaur 1right mandibular ramus in medial view; reconstructed 

areas (white), glenoid fossa and concretion (cross hatched), and photograph for 

comparison. Abbreviations: ang angular; af, angular foramen; art, articular; d, dentary; 

gf, gleniod fossa; mef, meckelian fossae; ret, retroarticular process; sa, surangular. 
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Figure 4.13   Sabinas dyrosaur 1 right mandibular ramus in dorsal view; reconstructed areas 

(white), alveoli and concretion (cross hatched), and photograph for comparison. 

Abbreviations: ang angular; af, angular foramen; art, articular; d, dentary; d16-d19, dentary 

alveoli sixteen through nineteen;  gf, gleniod fossa; ret, retroarticular process; sa, surangular. 
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Figure 4.14   Photograph of Sabinas dyrosaur 1 braincase. There are no visible sutures and a 

majority of the braincase is obscured by sediment matrix.  
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Figure 4.15   Sabinas dyrosaur 2 skull in dorsal view; reconstructed areas (white), major broken 

surfaces (cross hatched), inferred sutures (dashed lines), and photograph for comparison. 

Abbreviations: fr, frontal; la, lacrimal;  mx, maxilla; n, nasal; sor, supraorbital ridge. 
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Figure 4.16   Sabinas dyrosaur 2 skull with articulated mandibl in ventral view; reconstructed areas 

(white), alveoli (cross hatched), inferred sutures (dashed lines), and photograph for comparison. 

Abbreviations: d, dentary; m?, maxillary alveoli of indeterminate positions;  mx, maxilla; pal, 

palatine; s, splenial. 
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Figure 4.17   Sabinas dyrosaur 2 skull and articulated mandible in left lateral view; reconstructed 

areas (white), alveoli and bisected teeth (cross hatched) and photograph for comparison. 

Abbreviations: d, dentary; d12-d13, dentary alveoli twelve through sixteen; f, frontal; m?, 

maxillary alveoli of indeterminate positions;  mx, maxilla. 
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Figure 4.18   Sabinas dyrosaur 2 skull and articulated mandible in right lateral view; reconstructed 

areas (white), alveoli and bisected teeth (cross hatched) and photograph for comparison. 

Abbreviations: d, dentary; d12-d17, dentary alveoli twelve through seventeen; f, frontal; m?, 

maxillary alveoli of indeterminate positions;  mx, maxilla; n, nasal; pal, palatine 
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Figure 4.19   Comparison of segments of the mandible in lateral view from Sabinas dyrosaur 1 (below) and Sabinas dyrosaur 

2 (above). The mandible of Sabinas dyrosaur 2 is in left lateral view, but flipped to align alveoli with Sabinas dyrosaur 2. 

Abbreviation: d14, dentary alveolus fourteen. 
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Figure 4.20   Comparison of segments of the mandible in ventral view from Sabinas Dyrosaur 1 (below) and 

Sabinas dyrosaur 2 (above); unclear sutures (dashed lines), ventral projection of Dyrosaur 1 splenial (dotted 

lines). 
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Figure 4.21   Skull reconstruction of the Sabinas dyrosaur superimposed on the mandible; missing area (dashed lines); dorsal 

skull roof fragment (light gray); level of the glenoid fossae (red line). 
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CHAPTER V 

COMPARISON WITH OTHER DYROSAURS 

 

Introduction 

Recent authors typically recognize about fourteen valid species in 

Dyrosauridae (Denton et al., Hastings et al., Hill et al., Jouve et al.).  Because the 

skull of the Sabinas dyrosaur is fragmentary, but the mandible is preserved almost 

completely, the following comparison of dyrosaurs will focus on traits of the lower 

jaw.  The mandible has not been described for three of the fourteen species 

(Rhabdognathus aslerensis, Rhabdognathus keiniensis, and Sokotosuchus ianwilsoni).  

However, at least parts of the lower jaw have been recovered and described for the 

other members of the family.  Characteristics of the mandibular rostrum are 

particularly significant; however, in Atlantosuchus coupatezi and Chenanisuchus 

lateroculi only features of the posterior part of the mandible can be compared.  The 

general proportions of the skull and mandible may be compared in most species, even 

those incompletely preserved.   

 

Comparison 

Eleven of the fourteen species of dyrosaurs are known from skull and 

mandibular elements that may be adequately compared with parts preserved in the 
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Sabinas dyrosaur.  Of these, two general skull morphologies are represented; 

longirostrine forms, those with a narrow elongate rostrum, and brevirostrine forms, 

those with a short broad rostrum.  The Sabinas dyrosaur exhibits morphology 

somewhat intermediate between these two extremes. As restored in figure 5.18, the 

length of its snout (anterior orbital margin to distal tip of the snout) comprises slightly 

over half (63%) of the basal skull length (occipital condyle to tip of snout; Fig. 5.19). 

 

Acherontisuchus guajiraensis 

Acherontisuchus guajiraensis is a longirostrine dyrosaurid from the Paleocene 

Cerrejón Formation of northeastern Colombia. The holotype of A. guajiraensis (UF ⁄ 

IGM 34) is a nearly complete mandible with a portion of the distal end of the rostrum 

missing.  Another specimen, UF ⁄ IGM 35 assigned to A. guajiraensis includes a 

partial mandible with intact dentaries and splenials and the left mandibular ramus.  

Pertinent material from specimen UF ⁄ IGM 36 includes a mandible with intact partial 

dentaries (Hastings et al., 2011).  The Sabinas dyrosaur and A. guajiraensis share 

similar morphological traits of the mandible, but there are also distinct differences. 

Both A. guajiraensis and the Sabinas dyrosaur have narrow elongate rostra that 

are wider transversely than they are tall dorsoventrally along the length of the 

symphysial region of the dentaries.  Though more extreme in A. guajiraensis, both 

dyrosaurs have laterally protruding alveolar margins.  In both A. guajiraensis and the 

Sabinas dyrosaur the seventh alveoli are smaller than the eighth and the two are set 

relatively close together.  Posterior to the symphysis, the alveoli in A. guajiraensis are 
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reduced in size and compressed labiolingually.  A. guajiraensis is diagnosed in part by 

the number of mandubular alveoli.  There are nineteen alveoli in UF ⁄ IGM 34 and 

twenty-two in UF ⁄ IGM 35.  Though the posterior portions of the dentaries of the 

Sabinas dyrosaur are poorly preserved, the estimated number of at least nineteen 

alveoli appears to fit the range in A. guajiraensis. In, the extent of the splenial is also 

considered diagnostic; its anterior end is between the tenth and eleventh alveoli in UF ⁄ 

IGM 34 and between the twelfth and thirteenth in UF ⁄ IGM 35. Additionally, A. 

guajiraensis exhibits similar clustering of posterior dentary alveoli as the Sabinas 

dyrosaur. The splenial of the Sabinas dyrosaur begins at a similar level; at the twelfth 

dentary alveoli (Fig. 5.1). The mandibular width/height ratios in A. guajiraensis and 

the Sabinas dyrosaur both plot significantly higher than other dyrosaurs. These ratios 

also increase markedly in the posterior portion of the jaw in both (Fig. 5.20; Hastings 

et al., 2011). 

The mandible in the Sabinas dyrosaur also differs considerably from that in A. 

guajiraensis in several aspects. The symphysis of the Sabinas dyrosaur terminates 

posteriorly at the level of the fifteenth alveoli, whereas the symphysis of A. 

guajiraensis ends at the seventeenth in UF ⁄ IGM 34 and between the eighteenth and 

nineteenth in UF ⁄ IGM 35.  The Sabinas dyrosaur also possesses a unique trait that is 

not found in A. guajiraensis; a set of three closely spaced posterior alveoli with the 

middle (d14) alveolus offset and crescent-shaped (Fig. 5.1). Hastings et al. (2011) 

measured two mandibular 'spreading' angles in specimens of A. guajiraensis: the 

angles along the lateral edges of the splenials and along the medial dorsal surface of 
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dentaries from the posterior termini of the mandibular symphysis.  Their results varied 

between the two specimens, with splenial angle measurements of 17.5 degrees in UF ⁄ 

IGM 34 and 33.5 in UF ⁄ IGM 34.  Measurements of from the end of the symphysis 

were more consistent; 57.9 degrees in UF ⁄ IGM 34 and 58.5 degrees in UF ⁄ IGM 34 

(Hastings et al., 2011).  The comparable splenial angle in the Sabinas dyrosaur is 20 

degrees and the angle measured from the posterior end of the symphysis is 44 degrees, 

differing slightly from A. guajiraensis.  The splenials in both A. guajiraensis and the 

Sabinas dyrosaur are wedge-shaped; however, in the Sabinas specimen the splenial is 

blunter and does not extend as far anteriorly along the symphysis. The splenial in the 

Sabinas dyrosaur is also recessed and set in a v-shaped ridge where it lies deeper than 

the dorsal rim of the dentaries. The surangular of A. guajiraensis extends further 

anteriorly than that of the Sabinas dyrosaur; terminating just posterior to the last 

dentary alveolus. In addition, the Sabinas dyrosaur lacks mandibular fenestrae, but 

these are present in A. guajiraensis (Fig. 5.1; Hastings et al., 2011). 

 

Arambourgisuchus khouribgaensis  

Arambourgisuchus khouribgaensis is a Paleocene dyrosaur from Morocco.  

The holotype of A. khouribgaensis (OCP DEK-GE 300) consists of a crushed, but 

nearly complete skull, missing the most anterior portion of the rostrum.  Specimen 

OCP DEK-GE 18 is a partial crushed skull and mandible missing a segment of the left 

ramus posterior to the mandibular symphysis.  OCP DEK-GE 269 consists of a partial 
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mandibular symphysis with some intact alveoli.  OCP DEK-GE 1200 includes the 

anteriormost portion of the mandible (Jouve et al., 2005b). 

Both A. khouribgaensis and the Sabinas dyrosaur have similar relationships 

among the first three alveoli in the dentary.  The first dentary alveolus is relatively 

large and robust in both species.  There is also a gap between the second and third 

alveoli that is greater than that between the first two alveoli in both A. khouribgaensis 

and the Sabinas dyrosaur.  The mandible of A. khouribgaensis in OCP DEK-GE 18 

and OCP DEK-GE 1200 is wider than it is tall dorsoventrally; a characteristic 

considered diagnostic, but that is also found in the Sabinas dyrosaur.  The mandibular 

symphysis terminates at about the same level, in the holotype of A. khouribgaensis at 

the sixteenth alveolus, and at the fifteenth in the Sabinas dyrosaur (Figs. 5.2 and 5.3; 

Jouve et al., 2005b).  

Because the remains of A. khouribgaensis are incomplete, there are limited 

points of comparison between it and the Sabinas dyrosaur.  The second dentary alveoli 

in A. khouribgaensis (OCP DEK-GE 1200) are smaller than the first.  This differs 

from the first two alveoli in the Sabinas dyrosaur, which are nearly equal in size.  The 

alveoli posterior to the fourth in A. khouribgaensis are relatively regular in their 

spacing, which differs from the highly variable intra-alveolar spacing in the Sabinas 

dyrosaur.  The lateral margins of the dentaries in A. khouribgaensis are straight, and 

unlike the laterally festooned margins in the Sabinas dyrosaur.  A diagnostic feature of 

A. khouribgaensis is that the anterior ends of the splenials are between the tenth and 

eleventh dentary alveoli. The Sabinas dyrosaur differs slightly in this regard with 
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splenials that end at the level of the twelfth alveoli (Fig. 5.2 and 5.3; Jouve et al., 

2005b). 

   

Atlantosuchus coupatezi  

Atlantosuchus coupatezi is a longirostrine dyrosaur from the Paleocene of 

Morocco. Its snout is proportionately longer than in all other known species.  The 

mandible in OCP DEK-GE 51 is preserved in articulation with the skull, and as a 

result little of the lower jaw has been described.  However, a portion of the posterior 

mandibular ramus has been adequately described (Jouve et al., 2008). 

 The rostrum is the Sabinas dyrosaur is much shorter relative to the length of 

the mandible. This differs substantially from the very narrow elongate rostrum in A. 

coupatezi (Fig. 5.4).  The rostrum in A. coupatezi also lacks convex lateral margins, 

which are prominent along the snout in the Sabinas dyrosaur. The long slender form of 

the rostum in A. coupatezi continues into the mandibular ramus. It is elongate with an 

extremely long retroarticular process that extends well posterior to the mandibular 

articulation.  In the Sabinas dyrosaur, the retroarticular process is short and blunt.  The 

angular in A. coupatezi (OCP DEK-GE 51) does not extend to the tip of the 

retroarticular process.  In the Sabinas dyrosaur, the angular extends along the ventral 

edge of the articular to form a thin process that reaches its most posterior point (Fig. 

5.5; Jouve et al., 2008).  
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Cerrejonisuchus improcerus  

Cerrejonisuchus improcerus is a brevirostrine dyrosaur from the Paleocene 

Cerrejón Formation of northeastern Colombia.  The short, stout, skull morphology in 

C. improcerus differs dramatically from that in the Sabinas dyrosaur, which exhibits a 

longirostrine form; however, there are some minor similarities (Fig. 5.6).  The lower 

jaw in C. improcerus (UF/IGM 30) exhibits diagnostic characteristics that also differ 

substantially from that in the Sabinas dyrosaur (Hastings et al., 2010). 

The lateral surfaces of the dentaries in both C. improcerus and the Sabinas 

dyrosaur are only weakly ornamented, with almost no observable ornamentation in the 

Sabinas specimen.  The ventral mandibular surface of C. improcerus is weakly 

ornamented, whereas the Sabinas dyrosaur has a series of elongate pits that extend 

along the extent of the symphysis on the ventral surface.  Both have reduced seventh 

dentary alveoli relative to the eighth dentary alvoli (Fig. 5.7; Hastings et al., 2010).  C. 

improcerus lacks the convex lateral dentary margins which are distinctive in the 

Sabinas dyrosaur.  The anterior end of the mandible is also distinctly expanded 

anterior to the third dentary alveoli in the Sabinas dyrosaur, whereas C. improcerus 

has a uniform lateral margin.  Though the fourth dentary alveoli of the Sabinas 

dyrosaur are incomplete, they are not the largest in the alveolar series, as in C. 

improcerus.  C. improcerus also lacks the distinct set of clustered posterior alveoli 

found in the Sabinas dyrosaur.  The posterior alveoli in C. improcerus are consistently 

spaced and none appear to be clustered or deformed.  The splenials in the Sabinas 

dyrosaur extend from the twelfth alveoli to the fifteenth, whereas in C. improcerus 
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their anterior ends are between the sixth and seventh alveoli, and they extend 

posteriorly past the thirteenth.  C. improcerus has thirteen dentary alveoli, whereas the 

Sabinas dyrosaur has at least nineteen alveoli (Fig. 5.7; Hastings et al., 2010). 

 

Chenanisuchus lateroculi 

Chenanisuchus lateroculi is a Paleocene brevirostrine dyrosaur from the Oulad 

Abdoun Basin of Morocco.  Only fragmentary parts of the lower jaw have been 

recovered (OCP DEK-GE 262), therefore, a thorough comparison cannot be made 

with the Sabinas dyrosaur.  However, C. lateroculi and the Sabinas dyrosaur have 

contrasting skull shapes.  C. lateroculi is a short-snouted form with the preorbital 

length comprising 63 percent of the total skull length, based on interpretation of 

specimens OCP DEKGE 262 and OCP DEK-GE 61. The orbits in C. lateroculi are 

more widely spaced compared to those of the Sabinas dyrosaur, which are set 

relatively close together.  The rostrum in the Sabinas dyrosaur is comparatively longer 

and narrower (Fig. 5.8; Jouve et al., 2005a). 

 

Congosaurus bequaerti  

Congosaurus bequaerti is a longirostrine dyrosaur from the Paleocene of 

Angola.  Nearly the entire skeleton of C. bequaerti has been recovered and described, 

including well preserved cranial material (Jouve and Schwarz, 2004). 

The mandible in C. bequaerti exhibits some similarities with that in the 

Sabinas dyrosaur.  The mandibular symphysis terminates in both at nearly the same 
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level.  In C. bequaerti, the symphysis ends posteriorly at the level of the sixteenth 

dentary alveoli, and in the Sabinas dyrosaur at the fifteenth.  In C. bequaerti, the 

symphysis is as wide as it is tall, which is considered a diagnostic feature; however, 

this is also found in the Sabinas dyrosaur.  In both C. bequaerti and the Sabinas 

dyrosaur the angular extends dorsally to the posterior end of the retroarticular process.  

Along with this, neither C. bequaerti nor the Sabinas dyrosaur have observable 

coronoids (Fig. 5.10; Jouve and Schwarz, 2004). 

The form of the lower jaw in C. bequaerti is considerably different from that in 

the Sabinas dyrosaur.  The mandibular rostrum in C. bequaerti is very elongate and 

thin. This differs from the Sabinas dyrosaur which exhibits a relatively shorter rostrum 

(Fig. 5.9). The splenials in the Sabinas dyrosaur are also relatively short compared to 

those in C. bequaerti.  Anteriorly, the splenials in C. bequaerti extend to a level 

between the ninth and tenth alveoli, whereas the splenials in the Sabinas dyrosaur 

extend only to the level of the twelfth alveoli.  The splenials in C. bequaerti extend 

posterior to the symphysis and diverge, whereas those in the Sabinas dyrosaur appear 

to terminate at the posterior end of the symphysis. The mandibular ramus in C. 

bequaerti has a mandibular fenestra, which is not present in the Sabinas dyrosaur.  The 

retroarticular process in C. bequaerti is elongate and curves posterodorsally, resulting 

in a concave medial surface. The retroarticular process in the Sabinas dyrosaur is 

relatively short and blunt and only slightly curved medially.  The dentary in C. 

bequaerti extends three-quarters of the length of the mandible, whereas in the Sabinas 

dyrosaur it reaches nearly the entire length of the jaw (Fig. 5.10).  The mandibular 
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width/height ratios in C. bequaerti and the Sabinas dyrosaur also differ significantly.  

The jaw in C. bequaerti has a relatively uniform width/height ratio, whereas the jaw in 

the Sabinas dyrosaur has much higher ratios (Fig. 5.20; Jouve and Schwarz, 2004).   

 

Dyrosaurus phosphaticus  

Dyrosaurus phosphaticus is an early Eocene longirostrine dyrosaurid from 

northeastern Algeria.  Lower jaws of D. phosphaticus have been recovered, however, 

the surangular, angular, and articular have not been described in great detail due to 

their poor preservation.  The anterior portion of the mandible (MNHN ALG 3 and 

MNHN APH 27) has been described and can be compared to the Sabinas dyrosaur 

(Jouve, 2005). 

D. phosphaticus has a very long and narrow snout and its overall form is unlike 

that in the Sabinas dyrosaur (Fig. 5.13).  However, there are some similarities between 

D. phosphaticus and the Sabinas dyrosaur.  Both have enlarged first dentary alveoli 

that lie close to the second.  Also, a relatively large gap separates the second and third 

alveoli (Jouve, 2005). 

The splenials in D. phosphaticus are long and wedge-shaped, whereas those in 

the Sabinas dyrosaur are blunt and short. The mandibular symphysis in D. 

phosphaticus extends posterior to the level of the seventeenth dentary alveolus; 

however, in the Sabinas dyrosaur the symphysis terminates at the level of the fifteenth 

alveolus.  The second dentary alveoli in D. phosphaticus are smaller than the first.  In 

contrast, the first and second alveoli in the Sabinas dyrosaur are comparable in size.  
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Along with this, the first and second alveoli in the Sabinas dyrosaur are tilted slightly 

anteriorly, whereas the first alveoli of D. phosphaticus face dorsally (Jouve, 2005).  

 

Dyrosaurus maghribensis 

Dyrosaurus maghribensis is an early Eocence longirostrine dyrosaurid from 

the Oulad Abdoun Basin of Morocco.  Both cranial and postcranial material has been 

recovered for this species, allowing for a nearly complete skeletal reconstruction.  The 

lower jaws (OCP DEK-GE 253 and OCP DEK-GE 253) of D. maghribensis are 

sufficiently well preserved for a detailed comparison with the Sabinas dyrosaur.  

D. maghribensis and the Sabinas dyrosaur share some features of the mandible.  

The rostrum in the Sabinas dyrosaur is wider than it is tall, as in D. maghribensis.  

Both have wide first dentary alveoli that are situated anterodorsally.  In both, a 

relatively long gap separates the second and third dentary alveoli.  Also, D. 

maghribensis and the Sabinas dyrosaur have reduced seventh dentary alveoli that are 

set close to the eighth.  In addition, the angular of D. maghribensis extends along the 

ventral edge of the articular as in the Sabinas dyrosaur (Jouve et al., 2006).   

The general form of the skull in D. maghribensis and the Sabinas dyrosaur 

differ.  D. maghribensis has a narrow elongate rostrum, and a relatively short skull 

posterior to the rostrum.  The portion of the skull posterior to the rostrum accounts for 

more than half the total skull length in the Sabinas dyrosaur (Fig. 5.11).  The second 

dentary alveoli in D. maghribensis are smaller than the first; unlike those in the 

Sabinas dyrosaur, which are nearly equal in size.  The splenial in D. maghribensis 
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differs from that in the Sabinas dyrosaur.  In D. maghribensis the posterior terminus of 

the splenial ranges from the level of the seventeenth alveoli to the twenty-first 

depending on age and size, whereas the splenial of the Sabinas dyrosaur ends at the 

fifteenth.  The cross-sectional shape of the dentaries along the symphysis in D. 

maghribensis and the Sabinas dyrosaur also differ.  D. maghribensis has dentaries 

which are short, pointed, and wedge between the surangular and the angular 

posteriorly.  In the Sabinas dyrosaur the dentaries are more elongate and end 

posteriorly dorsal to the surangular.  The Sabinas dyrosaur lacks mandibular fenestrae 

unlike D. maghribensis, which has small external fenestrae.  The articular of D. 

maghribensis is elongate, curved medially, and L-shaped.  The articular in the Sabinas 

dyrosaur is relatively straight, shorter, and broader than that in D. maghribensis (Fig. 

5.12; Jouve et al., 2006). 

 

Hyposaurus rogersii 

 Hyposaurus is a widespread dyrosaur genus with several species known from 

North America, South America, and Africa (Owen, 1849).  Material pertaining to H. 

rogersii has been recovered from strata ranging in age from the Late Cretaceous to 

Late Paleocene (Hastings et al., 2011).  In North America, H. rogersii has been 

identified in the Hornerstown Formation of New Jersey and the Clayton Formation of 

Alabama (Denton et al., 1997).  Of the known dyrosaurs, H. rogersii occurs closest 

geographically to the Sabinas dyrosaur and is also Late Cretaceous in age.  
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 Hyposaurus rogersii and the Sabinas dyrosaur share a few common features 

(Fig. 5.14).  Like other dyrosaurs, H. rogersii and the Sabinas dyrosaur exhibit 

reduced seventh mandibular alveoli relative to the eighth.  In addition, the dentaries in 

both have slightly protruding lateral alveolar borders.  As in other dyrosaurs, H. 

rogersii and the Sabinas dyrosaur have mandibular rostra that are wider transversely 

than they are tall dorsoventrally (Fig. 5.15; Denton et al., 1997).   

 H. rogersii is diagnosed in part by a dentary tooth count of twelve to fifteen, 

differing from the Sabinas dyrosaur, which has at least nineteen.  The mandibular 

symphysis of H. rogersii terminates posteriorly at the level of the tenth dentary tooth. 

This is diagnostic of H. rogersii and differs from the symphysis in the Sabinas 

dyrosaur which extends to the level of the fifteenth alveoli (Fig. 5.15; Denton et al., 

1997). 

 

Phosphatosaurus gavialoides 

Phosphatosaurus gavialoides is an early Eocene longirostrine dyrosaur from 

Mali.  Little is known of the mandible, however what is available (CNRST SUNY 

275) can be compared with the Sabinas dyrosaur.  P. gavialoides has a narrow snout 

similar to that in the Sabinas dyrosaur. The dentition of P. gavialoides is robust as it is 

in the Sabinas dyrosaur.  Both P. gavialoides and the Sabinas dyrosaur have a laterally 

expanded spoon-shaped distal mandibular rostrum (Fig. 5.16; Hill et al., 2008).   

P. gavialoides differs from the Sabinas dyrosaur in two notable aspects.  P. 

gavialoides has a relatively large mandible that is much wider than the mandible in the 
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Sabinas dyrosaur.  In addition, the splenial in the Sabinas dyrosaur terminates 

anteriorly at the level of the twelfth dentary alveoli, whereas the splenial in P. 

gavialoides extends farther, to the level of the ninth (Fig. 5.16; Hill et al., 2008).  

 

Rhabdognathus sp.  

Rhabdognathus sp. is a long-snouted dyrosaur described from both Mali and 

the Paleocene Dange Formation of Nigeria.  Some features of the mandible are 

described from specimens MNHN TGE 3394, TGE 3395, and TGE 3331 that can be 

compared with those in the Sabinas dyrosaur (Jouve, 2007).  The only similarity 

between Rhabdognathus sp. and the Sabinsas dyrosaur is in the form of the rostrum.  

Both have a longirostrine form with mandibular symphyses that are wider than they 

are high.  The rostrum in Rhabdognathus sp. is, however, much more elongate than 

that in the Sabinas dyrosaur, and has an extremely long symphysis that extends 

posteriorly to the level of the nineteenth mandibular alveolus. The mandibular 

symphysis in the Sabinas dyrosaur ends posteriorly at the level of the fifteenth 

alveolus (Fig. 5.17; Jouve, 2007).  

 

Width/Height Ratios of the Mandibular Rostrum 

 A characteristic feature of dyrosaurs is a mandibular rostrum that is as wide as 

it is tall.  Jouve (2007) demonstrated that ratios of the width to height of the mandible 

along its length may differentiate dyrosaurs at the genus level.  Species of the same 

genus, and individuals at different ontogenetic stages have similar ratio ranges.  The 
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mandibular width/height ratios for the Sabinas dyrosaur define a unique curve.  The 

ratios are higher than those for other known dyrosaurs, particularly in the posterior jaw 

section, and closest to those measured for A. guajiraensis (Fig. 5.20; Jouve, 2007; 

Hastings et al., 2011).  

 

Conclusions 

The Sabinas dyrosaur differs significantly from other known dyrosaurs. The 

general skull proportions are unique, and roughly intermediate between typical 

longirostrine and brevirostrine forms (Fig. 5.18).  Both specimens of the Sabinas 

dyrosaur have a distinctive clustered set of posterior dentary alveoli that represent a 

unique derived feature not known in any other dyrosaur.  The splenial in the Sabinas 

dyrosaur is highly reduced, shorter than in other dyrosaurs, and lacking divergent 

processes that extend posterior to the mandibular symphysis.  No other dyrosaurs have 

a laterally expanded distal rostrum in combination with enlarged first and second 

dentary alveoli.  The ratio of width to height of the mandible along the length of the 

symphysis, with its particularly wide posterior section of the mandible, also sets the 

Sabinas dyrosaur apart from others (Fig. 5.20).  These distinct morphological features 

suggest that the Sabinas specimens are not referable to any known dyrosaur.  
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Figure 5.1   Comparison of the mandibles of the Stabinas dyrosaur (below) and Acherontisuchus 

guajiraensis (above) in dorsal view; missing sections (dashed lines). Abbreviations: d#, dentary alveolus; 

sp, splenial. 
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Figure 5.2   Comparison of skull reconstructions of the Stabinas dyrosaur (above) and Arambourgisuchus khouribgaensis 

(below); missing sections (gray). 
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Figure 5.3   Comparison of mandibular rostra of the Sabinas dyrosaur (above) and Arambourgisuchus khouribgaensis 

(below) in dorsal view; missing sections and unclear sutures (dashed lines). Abbreviations: d#, dentary alveolus; sp, 

splenial. 
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Figure 5.4   Comparison of skull reconstructions of the Sabinas dyrosaur (above) and Atlantosuchus coupatezi (below); 

missing sections (gray). 
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Figure 5.5   Comparison of mandibular rami of the Sabinas dyrosaur (above) and Atlantosuchus coupatezi (below). 

Abbreviations: ang, angular; art, articular. 
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Figure 5.6   Comparison of skull reconstructions of the Sabinas dyrosaur (above) and Cerrejonisuchus improcerus (below); 

missing sections (gray). 
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Figure 5.7   Comparison of mandibles of the Sabinas dyrosaur (above) and Cerrejonisuchus improcerus (below) in dorsal 

view, C. improcerus mandible enlarged to comparable size;  missing sections and unclear sutures (dashed lines). 

Abbreviations: d#, dentary alveoli; sp, splenial. 
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Figure 5.8   Comparison of skull reconstructions of the Sabinas dyrosaur (above) and Chenanisuchus lateroculi (below), no 

scale was available for C. lateroculi;  missing sections (gray). 
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Figure 5.9   Comparison of skull reconstructions of the Sabinas dyrosaur (above) and Congosaurus bequaerti (below); 

missing sections (gray). 
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Figure 5.10 Comparison of mandibular rami of the Sabinas dyrosaur (right) and Congosaurus bequaerti (left) in medial, 

lateral, and dorsal views; unclear sutures (dashed lines). Abbreviations: ang, angular; mf, mandibular fenestra. 
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Figure 5.11   Comparison of skull reconstructions of the Sabinas dyrosaur (above) and Dyrosaurus maghribensis (below); 

missing sections (gray). 
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Figure 5.12 Comparison of madibular rami of the Sabinas dyrosaur and Dyrosaurus maghribensis in lateral 

view (above) and dorsal view (below); unclear sutures (dashed lines). Abbreviations: ang, angular; mf, 

mandibular fenestra. 
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Figure 5.13   Comparison of skull reconstructions of the Sabinas dyrosaur (above) and Dyrosaurus phosphaticus (below); 

missing sections (gray). 
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Figure 5.14   Comparison of skull reconstructions of the Sabinas dyrosaur (above) and Hyposaurus rogersii (below), no 

scale was available for H. rogersii; missing sections (gray). 
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Figure 5.15 Comparison of mandibular rostra of the Sabinas dyrosaur (above) and longirostrine Hyposaurus rogersii (below) 

in dorsal view, no scale was available for H. rogersii; missing sections (gray). Abbreviation: d#, dentary alveolus; sp, 

splenial. 
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Figure 5.16 Comparison of mandibular rostra of the Sabinas dyrosaur (above) and Phosphatosaurus gavialoides (below) in 

dorsal view; unclear sutures and missing segments (dashed lines). Abbreviations: d#, dentary alveolus; sp, splenial. 
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Figure 5.17 Comparison of mandibular rostra of the Sabinas dyrosaur (above) and Rhabdognathus sp. (below) in dorsal 

view; unclear sutures and missing segments (dashed lines). Abbreviation: sp, splenial. 

(MNHN TGE 3394 + TGE 3395 + TGE 3331) 

sp 
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Figure 5.18   Comparison of available skull reconstructions of longirostrine and brevirostrine dyrosaurs. The scale 

is the same for all skull reconstructions excluding C. lateroculi and H. rogersii for which no scale was available.  
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R (PreoL ⁄ DL) · 100

Cerrejonisuchus improcerus 54.78

Cerrejonisuchus improcerus 59.30

Sabinas Dyrosaur 63.00

Chenanisuchus  lateroculi 63.37

Acherontisuchus guajiraensis 55.74–60.37

Acherontisuchus guajiraensis 57.87–64.52

Congosaurus bequaerti 65.08

Guarinisuchus munizi 65.41

Hyposaurus rogersii 65.73

Sokotosuchus  ianwilsoni 66.06

Phosphatosaurus gavialoide 67.29

Arambourgisuchus khouribgaensis 71.50

Dyrosaurus phosphaticus 72.12

Dyrosaurus maghribensis 73.00

Rhabdognathus keiniensis 73.05

Atlantosuchus coupatezi 79.43

Figure 5.19  Ratios (R) of preorbital skull length (PreoL) to dorsal skull length (DL) of dyrosaurs (modified from 

Hastings et al. 2011). The preorbital skull length is measured from the tip of the rostrum to the anterior edge of the 

orbits.  The dorsal skull length is measured from the tip of the rostrum to the end of the occipital condyle. 
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Figure 5.20   Plot of mandibular width/height ratios for the Sabinas dyrosaur and other dyrosaurids. Width and 

height were measured both between the dentary alveoli and on the alveoli of H. derbianus and the Sabinas 

dyrosaur. Data for multiple specimens of Hyposaurus sp. and Rhabdognathus sp. values are combined into 

polygons (gray) (Modified from Hastings et al. 2011; Jouve, 2007).  
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CHAPTER VI 

DISCUSSION 

 

Introduction 

 The two specimens referred to informally as the Sabinas Dyrosaur appear to 

represent a new species.  Although dyrosaurs were common and diverse, particularly 

in Cretaceous and Paleogene strata in northern Africa, they are very rare in North 

America, with only one other species previously reported.  The Sabinas Dyrosaur is 

somewhat intermediate in form between typical longirostrine and brevirostrine 

species, and exhibits some unique and usual features.  It is therefore useful to examine 

the geographic distribution of dyrosaurs, their varied sizes, functional anatomy, and 

ecology in comparison with the Sabinas specimens. 

 

Body Length Estimates for Dyrosaurs 

Sereno et al. (2001) developed a method of estimating total body length in 

crocodilians based on skull length.  Because the skull in the Sabinas dyrosaur is 

incomplete, its exact length cannot be determined.  However, the nearly complete 

mandible constrains the skull length to approximately that shown in the restoration 

given here.  The 'basal' skull length is defined as the distance from the posteriormost 

point of the occipital condyle to the distal tip of the snout.  Based on the reconstruction 

given here, the basal skull length in the Sabinas dyrosaur is approximately 83 



Texas Tech University, Thomas A. Shiller II, December, 2012 
 

104 

 

centimeters.  The resulting total body length estimate for the Sabinas dyrosaur is 550 

to 620 centimeters (Fig. 6.1).  This estimate places the Sabinas dyrosaur within the 

total body length ranges given for Acherontisuchus guajiraensis (504 to 646 cm; 

Hastings et al., 2011) and Dyrosaurus maghribensis (589 to 728 cm; Jouve et al., 

2006).  The Sabinas dyrosaur is therefore among dyrosaurids with the greatest 

estimated body lengths (Fig. 6.2; Hastings et al., 2011). 

 

Paleobiogeography of Dyrosaurs 

The Sabinas dyrosaur is only the second dyrosaur described from North 

America.  Hyposaurus rogersii was the first described from North America (Buffetaut, 

1980).  Its remains have been identified from Maastrichtian strata in New Jersey as 

well as Paleocene strata in Alabama (Denton et al., 1997).  During Late Cretaceous 

and Paleocene time, these areas were a contiguous part of the Atlantic Coastal Plain 

and Mississippi Embayment of the Gulf Coast.  At the same time, the Sabinas region 

of Mexico lay along the western shore of the Western Interior Seaway and slightly 

farther south.  The Sabinas dyrosaur is not referable to H. rogersii, although the two 

may have been in part contemporaneous.  The geographic range of the Sabinas 

dyrosaur appears to be limited to northern Mexico (Fig. 6.3).  

Dyrosaurs are widely distributed on three other continents; South America, 

Eurasia, and Africa.  Their taxonomic diversity is greatest in Africa, and Buffetaut 

(1981) proposed that dyrosaurids originated in Africa.  Hastings et al. (2011) 

discussed possible routes of dyrosaur dispersal based on their distribution, 
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phylogenetic history, and likely oceanographic currents in the proto-Atlantic Ocean.  

Dispersal ‘route 1’ of Hastings et al. (2011) shows a possible course of Late 

Cretaceous and Paleocene dyrosaur dispersal from Africa to South and North 

America.  This route would have passed near northern Mexico, and suggests that the 

Sabinas dyrosaur may be linked to this dispersal event (Fig. 6.3; Hastings et al., 2011).  

 

Feeding Habits of Dyrosaurs 

The general shape of the mandible in the Sabinas dyrosaur is unique.  The 

rostrum is thin and slender resembling those in the long-snouted dyrosaurs.  However, 

unlike other longirostrine dyrosaurs, the snout in the Sabinas dyrosaur is relatively 

short.  Its teeth are large and robust, not laterally compressed as in some other 

dyrosaurs.  These features suggest that the Sabinas dyrosaur may have specialized in 

taking specific prey items or inhabiting specific environments. 

 

Tooth Morphology 

Based on different tooth morphologies, Massare (1987) recognized seven 

feeding guilds among marine predators.  The feeding guilds were thought to reflect 

adaptation to specific prey items, and recognized on the basis of tooth size, wear 

pattern, tooth shape, and preserved stomach contents.  The seven guilds were referred 

to as crush, crunch, smash, pierce I, pierce II, general, and cut (Massare, 1987).  The 

‘crush' guild includes animals with robust teeth that have very blunt crowns, usually 

abraded on the top surface. This guild is attributed to reptiles that feed primarily on 
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thick-shelled organisms.  The ‘crunch' guild includes reptiles with relatively robust 

teeth that have blunt, rough apices usually smoothly worn.  These types of teeth are 

specialized for feeding on armored fish, crustaceans, and thin-shelled ammonites.  The 

‘smash’ guild includes reptiles with small-acute teeth that have rounded apices with 

smooth wear.  This morphology reflects a feeding style that involves grasping soft 

organisms like cephalopods and belemnoids. Reptiles referred to the ‘pierce I’ guild 

have long sharp teeth specialized for piercing soft organisms such as fish and 

cephalopods.  The ‘pierce II’ guild also includes reptiles with pointed piercing teeth; 

however, these teeth are smaller than in the ‘pierce I’ guild and usually have two 

cutting surfaces.  The ‘general’ guild includes intermediate forms with moderately 

pointed teeth that differ from other guilds in having longitudinal ridges.  In addition to 

intermediate tooth morphology, reptiles belonging to this guild most likely had a less 

specialized feeding style.  The ‘cut’ guild includes reptiles with relatively robust 

pointed teeth having multiple cutting edges.  This guild is attributed to reptiles that 

likely fed upon larger prey (Massare, 1987).  

Two partial dentary teeth with measurable dimensions are preserved in Sabinas 

Dyrosaur 2 (PAS 950 and 951).  The apices of the intact teeth in the Sabinas dyrosaur 

are large and robust with rounded tips. These features are indicative of Massare's 

(1987) ‘crunch’ and ‘general’ guilds.  In addition to general tooth shape, tooth 

dimensions are also used to recognize feeding guilds.  The relative tooth size (a ratio 

of tooth crown height to the skull width) in the Sabinas dyrosaur is 0.1 for both teeth 

measured.  Tooth shape is quantified by the ratio of the crown height to the basal tooth 



Texas Tech University, Thomas A. Shiller II, December, 2012 
 

107 

 

diameter in the largest tooth.  This ratio for the largest tooth in the Sabinas dyrosaur is 

approximately 2.0. These relative tooth size and tooth shape values constrain the 

Sabinas dyrosaur to the Massare's (1987) ‘crunch’ guild, and suggest that it fed on 

armored fish, crustaceans, or ammonites. 

 

Skull Morphology 

Pierce et al. (2009) correlated skull morphologies in teleosaurid and 

metriorhynchid marine crocodylians with six of Massare’s (1987) seven feeding 

guilds. Utilizing stress modeling and multivariate statistics, they derived relationships 

between skull proportions and skull strength.  Pierce et al. (2009) employed these 

relationships to correlate skull morphology with feeding capability.  Results of their 

study indicate that shorter snouts were subject to lower levels of stress under force.  

Shorter snouts were thought to facilitate greater force generation, whereas longer 

snouts would permit greater speed and precision (Pierce et al., 2009).  Teleosaurid 

crocodylians exhibit skull shapes similar to those of dyrosaurs, and the results of this 

analysis may be applicable to dyrosaurs.  

Dyrosaurs exhibit both longirostrine and brevirostrine skull forms, as do 

teleosaurids and metriorhynchids.  The reconstructed skull of the Sabinas dyrosaur has 

a shape comparable to some teleosaurids.  For example, Machimosaurus hugii, 

Machimosaurus mosae, and Steneosaurus brevior share the same general skull shape 

as the Sabinas dyrosaur, with slender rostra that comprise slightly more than half the 

entire length of the skull.  These three teleosaurids are linked to two likely feeding 
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guilds, ‘crunch’ and ‘general’ (Pierce et al., 2009).  Because of its similar shape and 

proportions, the skull of the Sabinas dyrosaur may have had the same mechanical 

ability as these teleosaurids, and also reflecting either the ‘crunch’ or ‘general’ feeding 

guilds (Fig. 6.4). 

 

The Diet of the Sabinas Dyrosaur 

Methods of recognizing possible feeding styles in marine reptiles based on 

tooth morphology and skull shape yielded the same results when applied to the 

Sabinas dyrosaur.  The shape and size of its teeth place it in the ‘crunch’ guild.  Its 

skull shape is similar to that in teleosaurid crocodylians that are also thought to reflect 

adaptation to the ‘crunch’ guild.  The Sabinas dyrosaur may therefore have had a 

durophagous diet.  

Both specimens of the Sabinas dyrosaur were recovered from the same marine 

shale interval, and one of the specimens (Dyrosaur 1) was found in association with 

specimens of the ammonite Sphenodiscus pleurisepta.  These small, thin-shelled, 

ammonites occur in great abundance throughout the shale interval, suggesting that 

they inhabited and flourished in the same marine habitat as the Sabinas dyrosaur.  

Thin-shelled ammonites are included among the prey types for the ‘crunch’ guild.  

Though no primary evidence (stomach contents or bite marks) was found to establish 

that the Sabinas dyrosaur preyed on the associated ammonites, its tooth and skull 

morphology are compatible with such a diet. 
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Figure 6.1   Linear regression used to estimate maximum body length for the Sabinas dyrosaur (method and graph 

given by Sereno et al., 2001). 
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Figure 6.2   Estimated body length ranges for dyrosaurs; based on skull length for known dyrosaurs (black bars), and the 

Sabinas dyrosaur (red bar). 



Texas Tech University, Thomas A. Shiller II, December, 2012 

 

111 
 

  

Figure 6.3   Paleogeographic distribution map of Cretaceous and Paleogene dyrosaurs showing dispersal route (arrows) 

proposed by Hastings et al. (2011); continents (gray), and oceans (white) map modified from Scotese, (2001). 
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Figure 6.4   Teleosaurid crocodylian skull shapes and assigned feeding guilds compared to the skull reconstruction 

of the Sabinas dyrosaur (modified from Pierce et al., 2009). 
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CHAPTER VII 

SUMMARY AND CONCLUSIONS 

 

Two specimens of a marine crocodylian were collected from the Maastrichtian 

Escondido Formation near Sabinas, Mexico.  The two specimens were found less than a 

kilometer from each other, on the same stratigraphic level, within a marine shale unit.  

The same stratigraphic horizon also preserves abundant specimens of the ammonite 

Sphenodiscus pleurisepta.  This species is a Maastrichtian zone fossil, and in the 

Escondido Formation its range is limited to the Sauz Creek Member and lower part of the 

Cuevas Creek Member.  The crocodylian specimens must have come from this interval, 

although a complete section of the formation is not exposed in the vicinity of the 

collection sites. 

One of the specimens consists of a nearly complete mandible with parts of the 

braincase; the other consists of the central part of a skull with part of the mandible in 

articulation. The small seventh dentary alveolus in the mandible, and the flat mandibular 

symphysis indicate that the specimens pertain to the extinct crocodylian family 

Dyrosauridae.  The two specimens both possess highly reduced splenials that terminate 

anteriorly at the level of the twelfth dentary alveolus, and a unique triangular cluster of 

thirteenth through fourteenth dentary alveoli.  The two are therefore assigned to the same 

species, here referred to informally as the "Sabinas dyrosaur."    

 The rostrum in the Sabinas dyrosaur is slender but relatively short compared to 

the total length of the skull.  This morphology is intermediate between that typical of the 
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longirostrine and the brevirostrine dyrosaurs.  The distal end of the mandibular rostrum is 

laterally expanded and slightly spatulate with enlarged primary alveoli.  The thirteenth, 

fourteenth, and fifteenth alveoli in the dentary are distinctly grouped, with the fourteenth 

alveolus laterally offset and crescent-shaped.  Unlike in other dyrosaurs, the splenials 

participate only minimally in the mandibular symphysis.  They end posteriorly at the 

terminus of the symphysis rather than extending as laterally divergent processes as is 

typical in other dyrosaurs.  The Sabinas dyrosaur lacks an external or internal mandibular 

fenestra.  The retroarticular process is unusually short and blunt, rather than elongate and 

dorsally curved as in other dyrosaurs.  The ratio of width to height of the mandibular 

symphysis along the length of the rostrum is particularly high in the posterior part of the 

jaw, and also differs from that in other dyrosaurs.  These unique features indicate that the 

Sabinas specimens represent a previously unknown species of Dyrosauridae. 

The unusual shape of the mandible and the unique tooth pattern in the Sabinas 

dyrosaur probably reflect a feeding specialization.  Feeding guilds have been recognized 

among other marine reptiles on the basis of skull proportions and tooth morphology (e.g., 

Massare, 1987).  If these morphological criteria are applied to the Sabinas dyrosaur, they 

suggest that it had a diet of shelled organisms such as crustaceans or ammonites.  Such a 

diet is compatible with the thin-shelled ammonites that occur in abundance within the 

same stratigraphic interval of the Escondido Formation.   

The Sabinas dyrosaur is only the second dyrosaur described from North America.  

This family of crocodylians was, however, widely distributed in Africa, Eurasia, North 

and South America during Late Cretaceous and Paleocene time.  The great diversity of 
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dyrosaurs in Africa, and the occurrence of their earliest representatives, suggests that the 

lineage originated there.  Phylogenetic analyses (e.g., Hastings et al., 2011) require that 

dyrosaurs may have dispersed from Africa to South America and North America along an 

oceanographic gyre system in the proto-Atlantic Ocean at multiple times during the Late 

Cretaceous and Paleocene. The occurrence of the Sabinas dyrosaur in Mexico is 

compatible with the earliest of these hypothesized dispersal events from Africa to the 

Americas. 
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