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CHAPTER I 

INTRODUCTION 

The Late Triassic Period was a crucial time in the evolution of vertebrates, when 

lissamphibians, crocodylomorphs, dinosaurs, birds, and mammals first appear in the 

fossil record. The continents were locked together as one giant landmass called Pangea. 

Archosaurs were the dominant tetrapods of the Late Triassic and gave rise to two 

lineages, one leading to crocodiles (Crurotarsi), and the other to birds (Omithodira). 

Rauisuchids are extinct members of the crurotarsan lineage. They were relatively 

abundant, medium to large sized terrestrial, predatory archosaurs that lived during the 

Middle to Late Triassic Period. The remains of rauisuchids have been found on all 

continents except for Australia and Antarctica. Rauisuchids are known fi-om the Late 

Middle Triassic (Ladinian) through the Late Upper Triassic (Norian) about 240-210 

million years ago. Rauisuchids were the top terrestrial predators of the Pangean world 

during the Triassic, filling the niche that large theropod dinosaurs such as Allosaurus and 

Tyrannosaurus would occupy, during the Jurassic and Cretaceous Periods respectively. 

Rauisuchids are inherently interesting because of their large size, predatory habit, fully 

erect gait and trend toward bipedalism, as well as their amazing convergence with 

theropod dinosaurs. Yet, they are closely related to crocodylomorphs (Wu and 

Chatterjee, 1993). Postosuchus kirlqjatricki {Chatterjee, 1985; Long and Murray, 1995) 

is currently one of the most completely known rauisuchids. 

The formal history of rauisuchids in North America began with the description of 

Heptasuchus clarki in 1979 by Dawley et al. firom the Popo Agie Member of the 

Chugwater Formation in Wyoming, not far from the type locality of Poposaurus gracilis. 

The remains are slightly less fragmentary than Poposaurus and include some skull 

material indicating a carnivorous affinity for Heptasuchus. However, as Wroblewski 

(1997) states, Heptasuchus may be a chimera, and is currently of little taxonomic value. 

In 1985 Chatterjee described Postosuchus kirkpatricki from the remains of twelve 

individuals. Two large (4-6 meter) animals and ten smaller, animals (2-3 meters) that he 

concluded were the juveniles of the larger species. Chatterjee noticed several 



morphological differences between the large and small individuals but attributed the 

variation to ontogeny and sex. Long and Murray (1995) determined that the differences 

in the anatomy between the two morphs were too great to be ontogenetic or due to 

dimorphism, and referred to the smaller animals as a new taxon, Chatterjeea elegans. 

Long and Murray (1995) also named a new genus from material present in the Texas 

Memorial Museum, Lythrosuchus langstoni, originally referred by Chatterjee 

(1985:fig.l6a) to Postosuchus. 

There are currently 32 genera referred to as "rauisuchids" (including poposaurids) 

from all over the world (Gower, 2000). However, many of the remains are fragmentary 

in nature. The relationships within the Rauisuchidae as well as those within the 

archosaurs in general, have remained elusive as other workers have attested to (Long and 

Murray, 1995; Galton and Walker, 1996; Gower, 1999, 2000). Particularly in question is 

the monophyly of the Rauisuchidae. Parrish (1993) has done a preUminary phylogenetic 

analysis. The results of which show that rauisuchids are a paraphyletic group due to the 

fact that poposaurids are included with rauisuchids. Gower (2000) presented a very 

concise summation of the majority of problems surrounding Postosuchus, other 

rauisuchids and their relationships to each other. 

Postosuchus has been referred to as the best-known genus of rauisuchid and is 

considered by many workers to be the sister taxon to crocodylomorphs (Benton and 

Clark, 1986; Parrish, 1993; Wu and Chatterjee, 1993; Long and Murray, 1995; Gower, 

2000). Gower (2000) questions the validity of some of Long and Murray's assignations 

of material (1995; i.e., figs. 125 & 136) from the Placerias Quarry to Postosuchus. This 

material is indeed attributable to Postosuchus. 

Newly prepared and identified material from the collection of the Museum of 

Texas Tech University, an articulated, headless skeleton from Ghost Ranch, New 

Mexico, and a new, partially articulated rauisuchid skeleton from North Carolina have 

provided much data and context previously unknown regarding the Post Quarry 

rauisuchids. 



The main objective of this thesis is to descrilje the newly prepared material of 

Postosuchus (TTUP 9002) and other referred Postosuchus material to present an updated 

understanding of this animal. I concur with Long and Murray's assessment of 

Chatterjeea elegans as being separated from Postosuchus as a valid taxon as well. This 

will he discussed further in Chapters VI and VII. The paratype of Postosuchus has been 

reprepared by the author and includes roughly a 70% complete skeleton including the 

skull emd several new cranial and skeletal elements hitherto unknown. The specimen 

sheds new Ught on the structure of the brain of Postosuchus, and rauisuchids for the first 

time, and demonstrates convergence with theropods. Rauisuchid fossils from other 

collections (TMM, UCMP, UNC, CM, and UMMP), along with the Texas Tech material, 

have been studied in order to provide a thorough understanding of the general osteology 

and functional anatomy of Postosuchus, and present a better-resolved phytogeny of the 

Rauisuchidae. 

The appUcation of museum science techniques to the preparation and study of the 

Postosuchus material is examined in the second part of the thesis. In the field of 

paleontology, proper museological methods are seldom used in the collection, 

consolidation, preparation, and restoration of fossils. The potential for educating people, 

whether children or adults through the science of paleontology, is immense, and this 

makes museum science application to paleontology crucial. This chapter will discuss 

how and why museum science has been applied to the current project. 



CHAPTER II 

MATERIALS AND METHODS 

The holotype and paratype material of Postosuchus as well as all other associated 

Post Quarry material, and material from a new quarry (MOTT 3870) have been examined 

along with available material loaned from, or studied at the following institutions with 

their abbreviations followed within the text and specimens. 

Museum of Texas Tech University, Lubbock TTUP - 9000 {Postosuchus 

kirkpatricki, holotype: almost complete skull, assorted teeth, third cervical centrum, 

partial cervical centrum with spine table, mid-dorsal vertebral centrum, left and right 

scapulae, left and right humeri, left and right uhiae, partial left and right radii, carpals, 

paired ischia, left femur, proximal left tibia, and partial left fibula). 9002 (paratype 

specimen: mostly complete skeleton missing the cervical vertebrae, ribs, gastral elements, 

and much of the tail. 9235 {Postosuchus complete cervical through anterior dorsal 

series), 

Texas Memorial Museum, Austin TMM - 31100-508 (right femur), 31100-513 

(distal right tibia), 3100-514 (right astragalus). 

University of Michigan Museum of Paleontology, Arm Arbor UMMP - 7473 

(braincase), 7333 (left ilium), 7266 (pelvis lacking pubis or ischium), 23127 (pelvis 

lacking ischia). 

University of California Museum of Paleontology, Berkeley UCMP - Placerias 

Quarry specimens, locality # A269: 12491, 27441 (right squamosal, right prefrontal, left 

maxilla), 27440 (left squamosal), 27572 (left and right premaxillae). 21447 (right 

quadrate), 27478 (left and right frontals), 27485 (left surangular/articular), 124553 

(anterior cervical vertebra), 124559 (mid-cervical vertebra), A269 (unnumbered cervical 



vertebrae, dorsal vertebrae), 124577 (co-ossified first and second sacral vertebrae), 

124592, 124890, 124892, 124899, 124905, 32384, 32387, 32389, (caudal vertebrae), 

A269 (unnumbered caudal vertebrae), 34477 (right calcaneum), 25944 (partial right 

illium), V82040/RAL 87-44a (left illium), V82239-126747 (left pubis). 

Carnegie Museum, Pittsburgh (CM) - 73372 (fairly complete, articulated 

skeleton of a juvenile Postosuchus missing the skull and neck). 

University of North Carolina, Chapel Hill (UNC)-15575 (partial, associated 

skeleton). 

The author has reprepared much of TTUP-9002, the paratype of Postosuchus 

kirkpatricki, removed most of the plaster manually, and recognized several new elements 

including parts of the braincase and skull, dermal armor, and vertebrae. All elements 

were consolidated, repaired anci/or restored with only archival, reversible materials (see 

chap. VIII). A small amount of the general skull description is preliminary however, 

since the current state of conservation of TTUP-9000 precludes the homologizing of 

some of the articulations of certain skull elements. 



CHAPTER ni 
GEOLOGIC SETTING 

0 Quaternary & Tertiary 
strata (undivided) 

H Cretaceous strata 
(undivided) 

Fig.3.1. Geology of West Texas showing Dockum Group exposures (after 
Chatterjee, 1997). 

The Dockum Group of Eastern New Mexico and Western Texas (Fig.3.1) is an extensive 

sedimentary basin consisting of redbed fluvial, floodplain and river deposits (Chatterjee, 

1985; Lehman, Chatterjee, and Schnable, 1992). The environment was that of a 

subtropical monsoonal climate such as now exists in India (Chatterjee, 1997). There 

are four formations present within the Dockum in ascending order; the Santa Rosa, 



Fig.3.2. Post Quarry 

Tecovas, Trujillo, and Cooper Canyon (Chatterjee, 1985; Lehman et al, 1992). The 

Tecovas and Cooper Canyon Formations are the main fossil-bearing units, and consist 

primarily of red mudstones intercalated with discontinuous, lenticular bodies of 

sandstones. The Santa Rosa and Trujillo Formations are dominantly sandstones and 

conglomerates and have produced little fossil material. The Dockum spans the Upper 

Triassic, from the Carnian to the latest Norian (about 235-208 million years ago) and is 

from -70-600 meters in thickness. The Tecovas Formation is Carnian in age, while the 

Cooper Canyon Formation is Norian. Rauisuchid fossils can be found in both 

formations. 

All four taxa from Texas referred to as rauisuchid {Postosuchus, sensu Long and 

Murray), or poposaurid {Postosuchus, sensu Chatterjee, 1985; Parrish, 1993; Chatterjeea, 

Poposaurus, and Lythrosuchus) can be found throughout the Cooper Canyon Formation, 

within the Otis Chalk and Post LocaUties, and the Tecovas Formation in Crosby County. 

Lythrosuchus is the rarest taxon. It should be noted that the "Pre-Tecovas Horizon" of 

Borden and Howard Covmties in Texas mentioned by Long and Murray (1995) is, in fact. 



Cooper Canyon Formation, and is Norian and not Carnian in age (Lehman, Chatterjee 

and Schnable, 1992). Recent fossil fmds in Garza County (MOTT-3870) indicate a Late 

Norian age for the Cooper Canyon sediments. 

3.1 The Post Quarry (Fig.3.2) 

The red mudstone of the quarry indicates a floodplain environment adjacent to a 

meandering channel (Chatterjee, 1985, 1997). The diversity of skeletal remains found at 

the Post Quarry in Garza County, Texas indicates that a rapid event such as a flood killed 

all of the animals present (see Chatterjee, 1985). After the floodwaters receded, the 

carcasses lay exposed for some time, possibly a few days to a few weeks. This is 

apparent by post-mortem crushing of bones, and tooth marks on several skeletal elements 

of Postosuchus (TTUP-9002). Although many of the bones were in relatively close 

proximity to the respective owners, all skeletons were disarticulated indicating 

postmortem disturbance possibly due to trampling or hydrodynamic action. 



CHAPTER IV 

SYSTEMATIC PALEONTOLOGY 

Systematic Paleontology 

Archosauria Cope, 1869 

Crurotarsi Sereno & Arcucci, 1990 

Rauisuchidae vonHuene, 1942 

Diagnosis for family: Carnivorous, fully upright crurotarsans; large, deep skull 

with recurved serrated teeth; tall keyhole-shaped orbit with stepped postorbital bar; 

articulation of premaxilla-maxilla forming subnarial fenestra; antorbital fenestra 

triangular with anterior part of fenestra dorsoventrally compressed; cervical vertebrae 

taller than long; dorsal vertebrae with accessory articulations (hyposphene-hypantrum), 

caudal vertebrae with two neural spines; long bones relatively thin-walled; pubis and 

ischium long and rod-like with long median symphysis; pubis expanded distally; illium 

held sub-horizontally; single row of paramedian scutes. 

Postosuchus Chatterjee, 1985 

Type species: Postosuchus kirkpatricki Chatterjee, 1985 

Diagnosis: Large (up to 7-8 meters) facultatively bipedal, predatory rauisuchid; 

heterodont dentition; braincase tall; prootic forms the floor of brain cavity; long, deep 

ventrally projecting basipterygoid; infratemporal fenestra divided by forward projecting 

quadratojugal; quadratojugal large and plate-like; dorsomedial process of lacrimal 

separates prefrontal from nasal contact; cervical vertebrae constricted in middle to over 

half the width of the terminal surfaces; heart-shaped spine tables; strongly keeled centra 

with hypapophyses present; highly reduced manus; ilium with triangular supraacetabular 

buttress, sacrum fiised, pubis with distal expansion with ventral thyroid fenestra. 



CHAPTER V 

DESCRIPTION OF POSTOSUCHUS KIRKPATRICKI 

5.1 Skull reconstruction (Fig. 5.1) 

The reexamination of Postosuchus material has provided the opportunity to present an 

updated reconstruction of the skull presented in Fig. 5.1. 

5.2 Dermal Bones of the skull roof 

5.2.1 Premaxilla (Fig. 5.2) 

The main body of the premaxilla is sub-rectangular in lateral view, being slightly 

longer than tall, with long anterior and maxillary processes, similar to Saurosuchus (Sill, 

1974). The anterior ascending process rises from the body of the premaxilla and curves 

posteriorly to meet the nasal. The maxillary process extends posterodorsally to separate 

the nasal from the maxilla. The anterior, anterodorsal, posterior, and ventral borders of 

the external naris are formed by the premaxilla, with only a small contribution 

posterodorsally from the nasal. The external naris is subterminal and relatively small and 

ovate in shape. The anteroventral margin of the naris is bordered by a shallow fossa as in 

Batrachotomus {Gower, 1999) and Saurosuchus {Sill, 1974). Ventromedial to the 

maxillary process is a smooth, flattened area where the corresponding palatal process of 

the maxilla overlaps it. The anteromedial surface of the premaxilla has a small, sub-

triangular symphyseal area to meet the corresponding premaxilla. Just ventral to the 

symphysis and posterior to the first alveolus, a deep groove runs posteriorly to the edge 

of the premaxilla. Chatterjee (1985) identified this and a corresponding groove and 

hollow on the maxilla, as forming a recess for Jacobson's organ (vomeronasal organ). 

Batrachotomus (Gower, 1999) and Saurosuchus (Sill, 1974) both have this same groove. 

10 



Fig. 5.1. Postosuchus Icirlcpatricki skull reconstruction in lateral, dorsal and ventral views (scale - 10cm). 

11 



Fig. 5.2. TTUP-9002 left premaxilla in lateral and medial views (scale = 5cm). 

The subnarial fenestra created by the articulation of the premaxilla and maxilla of 

Postosuchus appears to be more like that of Batrachotomus kupferzellensis than that 

originally figvired by Chatterjee (1985). This is because in Chatterjee's (1985) 

reconstruction, which is mostly based on TTUP-9000, the palatal process of the left 

maxilla is broken and does not underlap the premaxilla, making the fenestra appear to be 

approximately twice its natural size. The palatal process of the right maxilla is intact but 

it is not articulated properly to the premaxilla. The fenestra is small and ovate in 

appearance. This fenestra may have been adapted by crocodylomorphs for the reception 

of an anterior dentary tooth. 

The premaxilla and maxilla of TTUP-9002 confirm the configuration figured by 

Gower (1999) for Batrachotomus to be present in Postosuchus. There are four alveoli 

present in all premaxillae of Postosuchus. 

5.2.2 Maxilla (Fig. 5.3) 

The maxilla of Postosuchus is a large, laterally compressed elongate bone, and 

compares well to other rauisuchian maxillae. The ventral margin is sUghtly undulating 

12 



Fig. 5.3. Right maxilla of TTUP-9002 in lateral and medial views (scale = 5cm). 

but mostly straight in lateral view. The ventrolateral surface of the maxilla possesses 

nutrient foramina roughly corresponding to one per tooth alveolus. 

The maxilla forms the entire anteroventral, and approximately a third of the dorsal border 

of the relatively small antorbital fenestra. As in other rauisuchids (i.e., Saurosuchus, 

13 



Fasolosuchus, Batrachotomus, and Teratosaurus), the antorbital fenestra is wedge-

shaped, tapering anteriorly and expanding dorsoventrally toward the posterior. There is a 

shallow antorbital fossa present on the maxilla that is bordered ventrally in Postosuchus 

by a rugose, rounded ridge that extends from about the third alveolus, just anterior to the 

margin of the antorbital fenestra and trends postero ventrally onto the jugal. 

There is a notch formed anteriorly by the palatal process and the anterior part of 

the main body of the maxilla. Here the premaxilla overlaps the maxilla forming a small 

subnarial fenestra. Within the palatal process itself is a hollow that is connected by a 

groove that runs anteriorly to meet a corresponding groove in the premaxilla. The medial 

surface of the palatal process has two thin ridges separated by a groove and a smooth, 

apparent articular surface above the dorsal ridge, presumably to meet the corresponding 

palatal process on the other maxilla. The groove appears to be the anterior articulating 

area for the vomer. 

The ascending process of the maxilla projects posterodorsally at roughly a 45-

degree angle to the body of the maxilla. The ascending process is thin and plate-like. 

The maxillary process of the premaxilla articulates with the anteroventral portion of the 

ascending process of the maxilla, excluding it from the naris. Dorsal to this contact, the 

nasal bone meets the ascending process, and continues back to the point at which both 

meet the lacrimal. Posteriorly the maxilla meets the jugal. Chatterjee (1985) has 

illustrated the posterior maxillary process as excluded from contact with the lacrimal and 

prefrontal by the jugal. 

Just posterior and ventral to the antorbital fenestra, on the medial surface of the 

maxilla, is a deep shelf that extends from approximately the sixth tooth alveolus to the 

tenth alveolus, which is the articulating facet for the palatine. There is an alveolar ridge 

separating the dorsal portion of the maxilla from the tooth-bearing area. Just ventral to 

this ridge, there are interdental plates present on the medial surface of the maxilla as in 

other rauisuchids, and there are 13 aiveoU present. 

14 



5.2.3 Nasal 

The nasal in Postosuchus is narrow and elongate with a rugose, lateral ridge, 

similar to that found m Batrachotomus. There is a 90-degree angulation between the 

dorsal and lateral surface of the nasal, which is separated by the rugose ridge (Chatterjee, 

1985). The nasal meets the anterior ascending process of the premaxilla anteriorly, and 

the dorsal margin of the maxillary process of the premaxilla ventrally. The nasal and 

premaxilla form the entire border of the external naris, the nasal only making a small 

posterodorsal contribution. Ventrally, the nasal overlaps the ascending process of the 

maxilla. The nasal tapers as it meets the lacrimal and frontal posterodorsally. 

5.2.4 Lacrimal (Fig. 5.4) 

The lacrimal is a large, thickened plate-like bone with a highly rugose, thickened 

dorsolateral ridge. The lacrimal forms the posterodorsal margin of the antorbital fenestra 

ventrally. Anteriorly, it meets the ascending process of the maxilla. Anteromedially, the 

lacrimal is overlapped by the nasal. 

In dorsal view, the lacrimal is sandwiched between the frontal medially, and the 

prefrontal laterally, separating the prefrontal from any articulation with the nasal. This 

posterodorsal expansion of the lacrimal is an autapomorphy of Postosuchus. The 

descending process of the lacrimal is overlapped posteriorly by the descending process of 

the prefrontal, eliminating the lacrimal from the border of the orbit. There appears to be a 

nasolacrimal duct present between the lacrimal and prefrontal, as in Batrachotomus 

(Gower, 1999). 

5.2.5 Prefrontal (Fig. 5.4) 

The prefrontal consists of two parts; a large, subtriangular dorsal part with a very 

rugose, thickened, lateral ridge (continuing the dorsolateral ridge along the upper skull 

margin), that overhangs the orbit, and a second ventral descending process that overlaps 

the lacrimal and forms the anterior margin of the orbit. The descending process 

originates near the anteromedial part of the ventral surface of the prefrontal, and may 

15 



Fig. 5.4. Right descending process of prefrontal and partial 
lacrimal of TTUP-9002. 

continue ventrally with the lacrimal to meet the jugal, and/or maxilla. The prefrontal is 

bordered anteromedially by the lacrimal and the frontal medially, and both the postorbital 

and postfrontal posteriorly. 

5.2.6 Frontal 

The frontal is a short, wide, and relatively thick bone. The nasal overlaps the 

frontal anteriorly, and antero laterally the frontal meets the lacrimal. Laterally, the frontal 

is bordered by the prefrontal. The frontal contacts the parietal posteriorly, and the 

postfrontal posterolateral^. On the ventral surface of the frontals and parietals of TTUP-

9002, carefiil removal of plaster and matrix has revealed a beautiftil impression of the 

dorsal surface of the brain and olfactory lobe. This impression extends from the 

anteriormost part of the frontals to the posterior margin of the parietal. The impression of 

the cerebrum appears to begin at the suture between the parietal and frontal, and 

continues anteriorly one quarter of the length of the frontal. At this point the impression 
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bifiircates into two grooves with a large central depression that contained the olfactory 

lobe. 

5.2.7 Parietal 

The parietal is "L"-shaped and is broad anteriorly in contact with the frontal and 

anterolaterally in contact with the postfrontal. The parietal forms the entire medial and 

posteromedial margin of the supratemporal fenestra. The fiised parietals form a small, 

narrow sagittal crest and meet the squamosal posterolaterally. The anterior ventral 

surface of the parietal bears the impression of the cerebellum, just posterior to which is 

the articulation for the supraoccipital. 

5.2.8 Postfrontal 

The postfrontal is a highly reduced, but thick wedge of bone excluded from the 

lateral margin of skull. The postfrontal is bordered by the frontal anteromedially, the 

prefrontal anterolaterally, the postorbital laterally, and the parietal posteromedial^. 

Posteriorly the postfrontal forms the anterior margin of the supratemporal fenestra, an 

autapomorphic character of Postosuchus. 

5.2.9 Postorbital (Fig. 5.5) 

The postorbital is typical of rauisuchids, in forming a keyhole shaped orbit. The 

dorsal process of the postorbital is thickened and rugose, and is overlapped by the 

prefrontal anterolaterally, the postfrontal anteromedially, and the squamosal posteriorly. 

Unlike Batrachotomus, the postorbital does not contact the frontal. The descending 

process of the postorbital is stepped, or kinked about halfway down its length, where it 

projects anteriorly. 

The postorbital contacts the quadratojugal posteroventrally creating an accessory 

infratemporal fenestra. This fenestra has been one of the more contentious issues 

regarding the cranial anatomy of Postosuchus. When plaster was removed from the upper 

infratemporal fenestra of TTUP-9002, the original bone surface was revealed. This 
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clearly shows a contact between the quadratojugal and postorbital, forming a second 

infratemporal opening. UCMP-A269/27441, a right squamosal-partial quadratojugal 

from the Placerias Quarry, and a partial quadratojugal from UNC-15575, also clearly 

show a forward projecting quadratojugal and bifiircated, lateral temporal fenestra. This is 

an autapomorphy of Postosuchus, because it is unique among rauisuchids. 

Antero ventrally, the postorbital overlaps the ascending process of the jugal. On 

the latero ventral surface of the postorbital, there is a depression as in Batrachotomus. 

Gower (1999) had mentioned this as a unique feature in Batrachotomus but being present 

in Postosuchus, indicates a wider distribution of this character. The anterior margin of 

the descending process is transversely flattened. Together, the postorbital and ascending 

process of the jugal form the posterior border of the orbit. 

5.2.10 Squamosal (Fig. 5.5. 5.6) 

The squamosal is a complex bone that forms the back of the skull roof and 

radiates into five separate processes; anterior and posterior, ventromedial, ventrolateral, 

and lateral. The anterior and posterior projections of the squamosal medially form most 

of the lateral and part of the posterior lx)rder of the supratemporal fenestra, which is 

roughly ovate, and tapers to the posterolateral edge of the skull roof 

The dorsolateral margin of the squamosal is thickened and rugose, forming the 

posterior terminal point of the rugose ridge that continues along the entire dorsolateral 

skull roof Posteriorly, this ridge curves ventrally and then anteriorly and laterally, 

forming a deep concavity and ventrolateral process (opisthotic process) that overhangs 

the head of the quadrate as in phytosaurs, Batrachotomus and crocodylomorphs. 

The anterior ramus of the squamosal overlaps the postorbital, and underlaps the 

postorbital. The posterior ramus of the squamosal curves medially to articulate with the 

parietal, while ventromedially there is a cup-shaped depression that receives the quadrate 

head. Dorsal to the quadrate articulation, there is an articular surface on the squamosal 
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Fig. 5.5. Right posterior skull of TTUP-9002 in lateral view. 

into which the paroccipital process fits. The ventrolateral process tapers to a point and is 

wedged between the quadrate posteriorly and the quadratojugal anteriorly. Just ventral to 

the articulation with the postorbital, and dorsal to the articulation between the postorbital 

and quadratojugal, the squamosal forms the dorsal border of the small, round upper 

infratemporal fenestra (see postorbital and quadratojugal). 

5.2.11 Jugal (Fig. 5.5) 

The jugal is a triradiate bone that forms the ventral margins of the orbit and lower 

infratemporal fenestra. The rugose ridge continued from the maxilla forms a large 

swelling on the lateral surface of the jugal before it tapers out posteriorly. The exact 

contact of the anterior ramus of the jugal with the maxilla or the lacrimal-prefrontal is not 

currently known. It appears that the posterior process of the maxilla may overlap the 
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jugal anteriorly, just ventral to the rugose ridge. Dorsally, the ventral process of the 

postorbital bar overlaps the ascending process of the jugal. The jugal then tapers 

posteriorly and most likely overlaps the ventrolateral surface of the quadratojugal. The 

jugal forms the entire anterior and ventral margins of the subtriangular lower 

infratemporal fenestra. 

On the medial surface of the jugal, just ventral to the margin of the orbit, is a 

socket for reception of the ectopterygoid. The socket is bound anteriorly by a depression 

formed by a raised semi-circular ridge that arcs backward forming the articular surface 

posteriorly. The socket contains grooves that correspond with a large and smaller groove 

on the ectopterygoid that presumably housed nerves or blood vessels. The grooves 

continue outside the articulating facet posterodorsally and ventrally along the jugal. 

5.2.12 Quadratojugal (Fig. 5.6) 

The quadratojugal is a large, plate-like bone that is firmly sutured to the 

squamosal dorsally and posterodorsally, and the quadrate posteriorly. There is a quadrate 

foramen between the quadratojugal-quadrate contact just ventral to the descending 

process of the squamosal. Antero ventrally, the quadratojugal is presumably overlapped 

by the jugal. 

The anterodorsal region of the quadratojugal has projected forward to meet the 

postorbital, bifiircating the infratemporal fenestra into a small ovate upper fenestra, and a 

subtriangular lower, fenestra. The quadratojugal is deeply excavated just ventral to the 

overhang of the squamosal. The large, forward projection of the quadratojugal, and large 

overhang of the squamosal suggests that Postosuchus had relatively powerful jaw 

adductor musculature. 

5.3 Palatal Complex 

5.3.1 Vomer (Fig. 5.7) 

Although the vomer is incompletely knovra in Postosuchus, TTUP-9002 does 

have a fair portion of the right vomer preserved. It is long and narrow, and apparently 
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Fig 5 6 Postosuchus right quadratojugals showing biftircated lateral temporal fenestra. 
From top left, UCMP-27441, UNC-15575, and TTUP-9002, (scales = 5cm). 

extended from just posterior to the palatine bone anteriorly to meet with the palatal 

process of the maxilla. 

There are two articulating facets on the dorsal surface separated by a median ridge 

that begins about a third of the way down the bone on the lateral margin and curves 

posteromedially to the medial edge. The lateral facet is overlapped by the medial edge of 

the palatine bone, while the medial facet is overlapped by the thin, anterior ramus of the 

pterygoid. 
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Fig. 5.7. right vomer and right palatine of TTUP-9002 in dorsal and ventral views (scale - 5cm). 

5.3.2 Palatine (Fig. 5.7) 

The right palatine of TTUP-9002 was found firmly fiised to the left jugal, and subsequent 

manual removal revealed an ahnost complete bone. The palatine is roughly 

parallelogram shaped and wide, flat and plate-like. It is slightly concave ventrally. The 

lateral edge fits firmly into the articulating surface on the medial surface of the maxilla. 

The palatine articulates with the vomer anteromedially, and the anterior ramus of 

the pterygoid medially. Although the anterolateral extremity is missing, it is apparent 

that the choana was relatively large. The posterior margin of the palatine forms the 

anterior margin of the suborbital fenestra. 

5.3.3 Pterygoid (Fig. 5.8) 

The pterygoid is a long tri-radiate bone that is similar in morphology to many 

archosaurs. It is particularly similar to Batrachotomus (Gower, 1999). The anterior 

ramus is narrow transversely, slightly expanded dorsoventrally, and tapers anteriorly. 
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Fig. 5.8. TTUP-9002 left pterygoid in medial and lateral views (scales = 5cm). 

There is a ridge on the medial surface that extends the length of the anterior ramus. The 

anterior ramus articulates with the palatine and vomers anteriorly. Both anterior rami 

meet along most of their length, reducing the length of the interpterygoid vacuity 

anteriorly. 

The quadrate ramus extends posterodorsally where it meets the pterygoid flange 

of the quadrate. At the base of the quadrate ramus, on the medial surface, is a cup-shaped 

depression where the basipterygoid process fits. The articulation is such that it may have 

allowed some kinetic movement between the pterygoid and braincase. 

The posteroventral ramus of the pterygoid is large and has a ridge on the medial 

surface. Laterally, the dorsal surface of the posteroventral ramus is overlapped by the 

ectopterygoid. 

5.3.4 Ouadrate 

The quadrate is similar in morphology to many archosaurs. It is tall with a 

rounded head that articulates with the ventral depression of the squamosal. There is a 

ridge that begins on the medial articular condyle and continues dorsolaterally to terminate 

in the head of the quadrate. Just ventrolateral to the head of the quadrate is a ridge that 

fits into the descending process of the squamosal. A quadrate foramen is present 
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approximately halfway down the length of the quadrate formed between a medial 

emargination of the quadrate and anterolateral articulation with the quadratojugal. 

The ventral articular surface of the quadrate has two well-defmed condyles 

separated by a shallow groove that trends anteromedially. The pterygoid process begins 

about halfway up the medial surface of the quadrate and extends anteromedially. There 

is a groove on the surface of the pterygoid process where the quadrate ramus of the 

pterygoid fits into. As in Batrachotomus and Sphenosuchus, there is a faint groove 

present on the posterior surface of the quadrate that extends ventromedially from the 

quadrate foramen to the medial surface just above the medial condyle. 

5.3.5 Ectopterygoid (Fig. 5.9. 5.10) 

The ectopterygoid is a large "j-shaped", rib-like bone that is thickened anteriorly 

and tapers posteriorly. There is a distinct head and a long posterior process that has a 

ventral facet for an overlapping articulation with the descending ramus of the pterygoid. 

The head of the ectopterygoid is separated by a large, deep groove forming two 

distinct heads, dorsal and ventral. The dorsal head is slightly smaller, and is divided 

again by a small groove that enters a foramen, which exits onto the dorsal surface of the 

ectopterygoid. The ventral head is larger and at its anteroventral edge, has another 

groove that continues onto the ventral surface. 

The articulation of the ectopterygoid with the jugal forms a large foramen 

posteriorly that continues as a groove onto the medial surface of the jugal, and two 

smaller foramina that exit anterodorsally and anteroventrally from the articulation 

between the ectopterygoid and jugal. As stated previously, these foramina presumably 

housed blood vessels or nerves. 
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Fig. 5.9. TTUP-9002 right ectopterygoid in lateral and ventral views (scale = 5cm). 

Fig. 5.10. MOTT-3870, close-up of ectopterygoid head (~2 cm across) 
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5.4 Braincase (Fig. 5.11, 5.12) 

There are two well-preserved braincases from TTUP-9000 and TTUP-9002 (Fig. 

5.11). UMMP 7473 (Fig. 5.12) is also a very well preserved braincase from a large, old 

individual. Case (1922) had described it as belonging to Coelophysis, but Chatterjee 

(1985) correctly recognized it as Postosuchus. Upon repreparation of some of the TTUP-

9002 material, the author also discovered a well-preserved laterosphenoid-prootic bone 

that belongs with the braincase of that specimen. This bone shows some of the detailed 

morphology of the posterior brain structure as well as the articulation of the bone with the 

basisphenoid. 

The braincase of Postosuchus is similar in overall morphology to many 

archosaurs. However, there are several salient features that appear to be autapomorphic. 

5.4.1 Basioccipital 

The basioccipital forms most of the occipital condyle, with a small contribution 

dorsolaterally from each of the exoccipitals. The neck of the occipital condyle is very 

short producing a very slight overhang over the basioccipital. On the ventral surface of 

the condyle neck are two small nutrient foramina. Ventral to the occipital condyle the 

basioccipital diverges into two flat undulating plates that meet with the basisphenoid to 

form the basal tubera. There is a deep groove formed between the suture of the two 

bones. 

5.4.2 Exoccipitals 

Dorsal to the occipital condyle, the exoccipitals ascend dorsolaterally to form the 

floor and lateral sides of the strongly ovate foramen magnum, which is dorsoventrally 

compressed. The hypoglossal nerve (XII) exits the exoccipital just ventrolaterally to the 

foramen magnum. There is a foramen present on the internal wall of the foramen 

magnum on the exoccipital that opens into the inner ear cavity. On the anteromedial-

most part of the exoccipital is the posterior semicircular canal opening. This opening 

continues through a groove into another foramen dorsally. The exoccipitals are firmly 

fused to the opisthotics. 
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Fig. 5.11. TTUP-9002 braincase, right lateral view (scale = 5cm). 

5.4.3 Opisthotics 

The opisthotics are large wing-like structures with distal dorsoventral expansions. 

These articulate with the ventromedial ramus of the squamosal. This articulation creates 

a small, slit-like post-temporal fenestra. Most of the anterior surface of the opisthotic is 

covered by the prootic. The anteroventral surface of the opisthotic forms half of the 

tympanic groove along with the prootic, which forms the remainder of the groove. 
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Fig. 5.12. UMMP-7473 braincase of mature individual in posterior, left lateral, and anterior views (scale = 
5cm). 

5.4.4 Supraoccipital 

The supraoccipital is a tall plate-like bone that slopes anteriorly. It forms the 

dorsal margin of the foramen magnum and articulates with the exoccipitals 

posteroventrally, the prootic anteroventrally, and the parietal dorsally. The parietals 

possess a distinct facet for articulation with the supraoccipital. There are large floccular 

recesses present on the anteromedial walls of the supraoccipital. 

5.4.5 Basisphenoid 

The basisphenoid forms a v-shaped descending process anteroventrally with a 

deep, dorsal recess. This recess is considered by Parrish (1993) and Alcober (2000) to be 
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the entrance for the eustachian tubes. However, this is not the case. The eustachian tubes 

are paired and enter into the middle ear from the throat region, but there is no opening 

present within this dorsal recess that might communicate with either the inner ear or 

throat regions. The ventral portion of the basisphenoid terminates with large, diverging 

basipterygoid processes that are anteroposteriorly elongate, with a rounded ventral 

surface. These articulate with the pterygoids. The dorsal surface of the basisphenoid 

opens mto a large pituitary fossa. Just ventral to the overlap between the two bones and 

anterior to the basal tubera, is a large opening for the internal carotid. Anteriorly, the 

basisphenoid is sheathed extensively by the parasphenoid. 

5.4.6 Parasphenoid 

The parasphenoid sheaths the basisphenoid posteriorly and continues anteriorly to form a 

deep, narrow, plate-like rostrum. Posteriorly, the dorsum sellae contains an opening for 

the abducens (VI) nerve. Although usually fused, the parasphenoid is distinguishable 

from the basisphenoid by a distinct ridge separating the two. 

5.4.7 Prootic-Laterosphenoid (Fig. 5.13) 

The prootic and laterosphenoid bones are firmly fused together. The posterior 

process of the prootic fits against the anterior of the paroccipital process forming a large, 

deep tympanic groove ventrally that leads to the fenestra ovalis anteriorly and metotic 

foramen posteriorly through which cranial nerves IX-XI, and the jugular artery are 

conducted. Just anterior to the tympanic groove, on the posteroventral surface of the 

prootic, is the exit for the facialis (VII) nerve. This exit expands dorsoventrally into 

separate grooves that continue onto the lateral surface of the prootic and basisphenoid 

respectively. Dorsally, the prootic is capped by the supraoccipital and posterodorsally 

meets the parietal. 

Anterodorsally, there are a pair of orbitosphenoids (or presphenoids). which 

enclose the opening for the optic nerve (II). The prootic and laterosphenoid form 
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Fig. 5.13. TTUP9002 laterosphenoid-prootic in medial and 
lateral views (scale=5cm). 

Perhaps the most unusual feature of the Postosuchus braincase is that the prootic-

laterosphenoid bone forms the floor of the brain cavity as opposed to the basisphenoid. 

TTUP-9002 and UMMP 7473 clearly shows this condition. 
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5.5 Mandible 

The lower jaw of Postosuchus is strongly built and is quite similar in form to 

other rauisuchids, particularly Batrachotomus. 

5.5.1 Dentarv (Fig. 5.14) 

The dentary is strongly constructed for predation. The anterior end has a 

dorsoventral expansion that is more apparent in TTUP-9002 than in TTUP-9000. The 

central part of the dentary is slightly compressed dorsoventrally, then expands again 

posteriorly, where it meets the surangular and angular laterally, and the prearticular and 

coronoid medially. The medial surface shows resorbtion pits just ventral to the alveolar 

margin and interdental plates. The ventromedial surface of the dentary possesses a flange 

for articulation with the large splenial, which covers the long Meckelian canal. In TTUP-

9002, the Meckelian canal terminates about two thirds of the way toward the anterior end 

of the dentary. The anterior medial surface possesses a small symphyseal facet along the 

dorsoventral length to meet the other dentary. 

5.5.2 Splenial 

The splenial is a long, thin, plate-like bone that forms the medial wall of the Meckelian 

canal, and much of the medial surface of the dentary as well. It is similar in form to other 

archosaurs. 

5.5.4 Angular (Fig. 5.15) 

The angular is a large medio laterally thickened bone. There is a deep 

anteroposteriorly trending groove on the medial surface forming part of the lateral surface 

of the Meckelian canal. Just ventral to this groove is thin flange of bone, which separates 

the groove from a shallow depression. The ventral surface of the angular is thickened 

and rugose. Anteriorly, the angular meets the dentary and the surangular posterodorsally. 
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Fig. 5.14. TTUP-9000 left mandible in lateral and medial views, top, and TTUP-9002 right 
dentary in lateral and medial views, bottom (scale = 5cm). 
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Fig. 5.15. TTUP-9002 right angular in lateral and media views (scale = 5cm). 

5.5.5 Surangular (Fig. 5.16) 

The surangular is an elongate but medio laterally compressed bone. It tightly 

articulates with the articular, forming the lateral third of the glenoid, which receives the 

articular surface of the quadrate. The surangular also forms the dorsal margin of the 

mandibular fenestra. Dorsally the bone forms a thin blade. The ventral margin is 

bifurcated proximally with a sharp medial flange and a thickened, rugose lateral ridge. 

The two ventral surfaces are separated by a groove that runs anteriorly. About 4/5*'s of 

the way toward the anterior of the bone, the two ventral surfaces merge and become a 

single, sharp ventral edge. Just anterior to this merger on the lateral surface of the 

surangular, there is a foramen that opens into a deep groove on the medial surface. 

Anteriorly the surangular is overlapped by the dentary. There is a facet present on the 

dorsomedial surface for articulation with the coronoid. 
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5.5.6 Prearticular 

The prearticular is an elongate bone that curves upward posterodorsally and forms 

the ventromedial edge of the mandibular fenestra. The posterior end is expanded dorsally 

where it contacts the posteromedial surface of the articular. There is a deep groove on 

the lateral surface that forms part of the Meckelian canal. It contacts the angular 

ventrolaterally. 

5.5.7 Articular (Fig. 5.16) 

The articular is a thickened wedge of bone that forms five distinct radiating 

surfaces; anterior, medial, ventral, posterior, and ascending. It resembles other rauisuchid 

articulars, particularly Batrachotomus. The anterior process forms the medial 2/3rds of 

the glenoid. The medial surface is angled posteroventrally and has a highly thickened, 

rugose edge. The center of the medial process is pierced by a large foramen, interpreted 

by Chatterjee (1985) as the chorda tympani branch of the facial nerve. A groove 

continues from this foramen from the posterolateral edge of the medial process onto the 

dorsal surface of the anterior process just posterior to the glenoid. The ventral process is 

a thickened ridge that continues posteriorly to form the ventral surface of the posterior (or 

retroarticular) process. The posterior or retroarticular process trends ventrolaterally and 

is thickened and highly rugose. The ascending process is just posterior to the glenoid, 

forms the dorsal part of the retroarticular process, and is also thickened and rugose. 
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Fig. 5.16. TTUP-9000 right surangular-articular in lateral, medial, dorsal and ventral views 
(scale = 5cm). 

5.6 Dentition 

The teeth of Postosuchus are heterodont, with four very distinct types of crown. 

Three of the four types bear symmetrical crowns while the fourth, present in the 

anteriormost alveoli of the dentary, have asymmetrical crowns, much like phytosaurs. 

All teeth have serrations on the anterior and posterior carinae, although occasionally, 

some premaxilla teeth have serrations on only the posterior margin. 

The premaxillary teeth are round and canine-like, slightly recurved, and serrated. 

The anteriormost maxillary teeth are rounded as well, but become more recurved. The 
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Fig. 5.17. TTUP-9000 teeth (scale = 2cm). 

mid-maxillary teeth become very large and blade-like with a recurved anterior margin 

and relatively straight posterior margin. These teeth are also laterally compressed. 

The posterior maxillary teeth are smaller and are constricted at the base of the crown. 

They are symmetrical as well, much like the teeth of sphenosuchians. The teeth of the 

dentary follow much the same pattern as the maxilla. 

5.7 Axial Skeleton 

5.7.1 Vertebrae 

The cervical, dorsal, sacral and caudal vertebrae of Postosuchus are quite similar 

to the general crurotarsan pattern, but more specifically are much Uke that of 

crocodylomorphs. All presacral vertebrae show lateral compression and deep neural 

canals. 
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5.7.1.1 Cervical vertebrae (Fig. 5.18) 

TTUP-923 5 is a complete cervical series from a very large individual of 

Postosuchus. UNC-15575 also has most of the cervical series. The cervicals are similar 

to phytosaurs but more closely resemble those of sphenosuchians. There are two cervical 

centra known for TTUP-9000. The atlas is currently unknown. The axis intercentrum is 

missing, but apparently was very small and unfiised to the centrum, which exhibits some 

lateral compression, forming a ridge ventrolaterally to the neural arch as in most of the 

presacral vertebrae. The axis does not exhibit as much lateral compression as the 

following cervicals. The anterior articulating surface of the axis is convex and slightly 

wider than tall. The posterior articulating surface is taller than the anterior surface and 

slightly concave. 

The remaining cervical vertebrae are sUghtly amphicoelous, strongly, laterally 

compressed and deeply keeled with hypopophyses present. The prezygapophyses and 

postzygapophyses both project beyond the centra and are steeply inclined. The centra are 

constricted in the middle to approximately half the width of the terminal faces. The 

neural arch is relatively tall and the neural canal is very deeply excavated. The neural 

spines begin on the posterior of the neural arch, and are tall and narrow antero-posteriorly 

with distinct, heart-shaped spine tables. The parapophysis stays low on the centrum 

throughout the series. The diapophysis migrates completely to the neural arch by the 

fifth cervical. 

There appear to have been at least nine cervical vertebrae in Postosuchus, but 

possibly ten. It is difficult to make out the exact transition between the cervical and 

dorsal series, although in the anteriormost dorsals, the spine tables are lost and the neural 

spines begin to increase in anteroposterior length. 

It should be noted that the cervical series (TTUP-9235, see Fig.5.13) illustrated by 

Long and Murray (1995, Fig. 128) is Postosuchus; however, the series is from a 

substantially larger individual (roughly 25%) than TTUP-9000, which they apparently 

used for scale in their reconstruction. 
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Fig. 5.18. TTUP-9235 cervical series in lateral view. 

5.7.1.2 Dorsal Vertebrae (Fig. 5.19) 

The dorsal vertebrae are sUghtly amphicoelous, slightly longer than tall with a 

low neural arch, and a large and deeply excavated neural canal. The centra are strongly 

laterally compressed. No "pneumatic" openings are present on the dorsals contrary to 

Chatterjee (1985) and Gower (2001) although there are various hollows formed by 

lamellae surrounding the parapophyses and diapophyses that apparently developed for 

strengthening purposes. The ventral surfaces of the anterior dorsals are sharply keeled, 

but this keel is lost by the third or fourth dorsal. The ventral surfaces then become 

smooth and rounded. 
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Fig. 5.19. TTUP-9002 anterior dorsal vertebra in lateral, anterior, posterior and ventral views, top. and 
mid dorsal vertebra in lateral, anterior, and posterior views, bottom (scales = 5cm). 
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The neural spines are tall and anteroposteriorly expanded into a blade like shape. 

The anteroposterior length of the neural spines are roughly half the centrum length in the 

anterior dorsal vertebrae, and expand anteroposteriorly to approximately the length of the 

centrum in the mid and posterior dorsals. The distal ends of the neural spines are only 

very slightly expanded into a rounded, rugose surface. All dorsal vertebrae possess 

hyposphene-hypantrum articulations, as in other rauisuchids like Saurosuchus and 

Fasolosuchus and some theropod dinosaurs (i.e., Allosaurus). 

The transverse processes project posterolaterally in the anterior dorsals and then 

begin to project more anterolaterally as they are reduced in the posterior dorsals. The 

diapophysis and parapophysis eventually meet in the posterior-most dorsals with the loss 

of the transverse process. 

5.7.1.3 Sacral Vertebrae (Fig. 5.20) 

All specimens of Postosuchus sacra possess two, sacral vertebrae with large wing-

shaped ribs. All specimens show at least some fiision (contrary to Long & Murray, 

1995); however, in TTUP-9002, only a single, unfused posterior sacral vertebra is known. 

The centra of both sacrals are similar in form to the posterior caudals but the articular 

surfaces are expanded. 

5.7.1.4 Caudal Vertebrae (Fig. 5.21) 

Proximal caudals are slightly longer than tall with relatively high neural spines 

and transverse processes. The chevron facets are large and hook-like when viewed 

laterally. The transverse processes are thin and blade-like, fading out by the mid-caudal 

section. It is at this point where secondary neural spines are developed anterior to the 

primary neural spine, as in Ticinosuchus, and crocodylomorphs. The vertebrae 

progressively elongate toward the end of the tail where the neural spines and chevron 
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Fig. 5.20. TTUP-9002 second sacral vertebra in anterior, lateral and dorsal views 
(scale = 5cm). 

facets disappear. The distal caudals are characterized by a distinct groove on the lateral 

surface just ventral to the neural arch, and elongate pre and postzygapophyses. 

5.7.2 Ribs 

The cervical ribs are short and wing-like, similar to those found in phytosaurs. 

Thoracic ribs are typical archosaur ribs with an egg-shaped cross-section, and possess an 

anteroventral flange. 

The ribs are not well represented in the type or paratype specimens with the 

exception of two cervical and four partial thoracic ribs. UNC-15575 has several cervical 
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Fig. 5.21. UCMP mid through anteriormost distal caudal vertebrae (scale = 5cm). 

and thoracic ribs preserved (Peyer, 2001) and CM-73372 has several articulated although 

broken and crushed thoracic ribs preserved. 

5.7.3 Gastralia 

The gastralia are delicate, slender bones that cover the ventral surface of the trunk 

from the anterior to mid-dorsal region, and posteriorly to meet the pubis. The gastralia 

are paired and diverge away from the midline of the trunk, curving dorsally to meet the 

distal ends of the thoracic ribs. Anteriorly the gastral ribs are thickened dorsoventrally, 

and flattened posteriorly. 

5.8 Appendicular skeleton 

5.8.1 Pectoral Girdle and fore limb 

5.8.1.1 Scapulacoracoid (Fig. 5.22) 

The scapula and coracoid are not strongly fiised. The scapula is a long and 

narrow bone, constricted at its mid-length. The shaft is straight in lateral view, but is 

curved slightly in anterior or posterior view. The distal end is thin and expanded 
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Fig. 5.22. TTUP-9002 left scapulacoracoid (scale = 5 cm). 

anteroposteriorly. The anterior of the scapula is thin and mediolaterally compressed. 

The posterior of the blade is expanded about one-third of the way down the shaft from the 

distal expansion mto a sharp edge ventrally, and a broad, rounded edge dorsally. The 

flattened posterior edge terminates at the glenoid in a prominent, raised ridge. The 

scapular portion of the glenoid is about one-third the length of the coracoid contribution 

to the glenoid. 

The coracoid is a short, sub-rectangular bone. It is slightly convex externally, and 

is slightly deeper in the middle than the ends of the bone. The medial surface is concave. 

The anterior two-thirds of the coracoid is thin mediolaterally, with the posterior third 

thickened mediolaterally to strengthen the glenoid. The coracoid foramen is small and 

located just anteroventral to the anterior-most part of the glenoid. Just posteroventral to 

the foramen the bone is thickened mediolaterally. This thickening is interrupted 
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posteriorly by a deep depression separating the lateral lip of the glenoid from the ventral 

margin of the bone. 

At the posteroventral margin even with the glenoid, the bone expands 

mediolaterally forming a ventral shelf The shelf is divided by a longitudinal groove into 

which the interclavicle, or possibly cartilaginous sternum fit. This shelf is also present in 

Hesperosuchus. The anterior margin of the shelf is homologous with the biceps tubercle 

of Sphenosuchus (Walker, 1990). Although in Sphenosuchus it is a triangular projection 

as opposed to the flat, rounded condition in Postosuchus. There is a posteroventral 

projection that may be homologous with that of sphenosuchians; however it is much 

abbreviated. 

5.8.1.2 Interclavicle/clavicles 

There is a partial interclavicle and possible clavicle known from UNC-15575 

(Peyer, 2001), as well as a possible clavicle fragment in CM-73372. The interclavicle is 

a thin, dorsoventrally compressed bone that is slightly convex and striated longitudinally. 

The clavicle is a long, curved rib-like bone. The distal end is roimded, and has a convex 

center. The proximal end tapers both mediolaterally and dorsoventrally. 

5.8.1.3 Forelimb 

The forelimb in Postosuchus is relatively slender and the humerus and ulna/radius 

together are just sUghtly longer than the femur. 

5.8.1.4 Humerus (Fig. 5.23) 

The humerus is thin-walled (about 4inm thick) and very similar in morphology to 

sphenosuchians. It is less than two-thirds the length of the femur. The proximal end is 

mediolateraUy expanded and is roughly twice as wide as the distal end. The shaft is 

longitudinally straight, but the distal end is twisted laterally relative to the proximal end 

by about thirty degrees. 
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The proximal articular end of the humerus is thickened into a rounded roller 

surface that ends ventromedially in a knob-Uke process, and thins out laterally forming a 

sharp ridge that becomes the deltopectoral crest. The crest is small and subtriangular, 

projects anteroventrally, and is slightly longer than one-fifth the length of the humerus. 

The deltopectoral crest terminates less than one quarter of the way down the humerus. 

The distal end of the humerus is divided into two condyles, the entepicondyle, or uhiare 

condyle (medial), and the ectepicondyle, or radial condyle (lateral). The two condyles 

are separated by a relatively shallow trochlear groove. The radial condyle is 

approximately twice the size of the uUiare condyle. Just dorsolateral to the radial condyle 

is an ectepicondylar groove for the passage of the radial nerve. The groove is covered 

dorsally by a flange of bone. 

5.8.1.5 Uba (Fig. 5.24) 

The ulna is equal in length to the humerus and the shaft is slender and somewhat 

mediolaterally compressed. The proximal end is expanded and subtriangular in cross-

section. There is an olecranon present. Just distal to the olecranon there is a small ridge 

in the center of the articulating surface that fits into the trochlear groove on the humerus. 

The distal end of the ridge ends at a depression where the proximal end of the radius fits 

against the ulna. On the distal end of the ulna there is a modest expansion, which 

articulates with the ulnare and intermedium bones. 

5.8.1.6 Radius (Fig. 5.24) 

The radius is a much more slender bone than the ulna and is rounded in cross-

section. The radius is the length of the uUia minus the olecranon process, and articulates 

with the uUia just dorsal to the olecranon. The proximal head of the radius is ovate and 

sUghtly concave for articulation with the radial condyle of the humerus. The shaft 

terminates anteriorly in a slightly expanded, ovate surface that articulates with the radiale 

and intermedium. 
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Fig. 5.23. TTUP9002 right humerus in anterior and posterior views, and 
proximal, and distal views of left humerus reversed (scale = 5cm). 

5.8.1.7 Carpus 

The carpus consists of five separate elements. The Uhiare, intermedium, radiale, 

and distal carpals three and four. There are complete wrists known from TTUP-9002, 

CM-73372, and UNC-15575, as well as carpals for TTUP-9000. The uhiare and 
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Fig. 5.24. TTUP-9002 left ulna and radius in dorsomedial view (scale = 5cm). 

intermedium tend to be fiised to each other. The ulnare is the largest element, and is 

roughly trapezoidal in shape. The intermedium and radiale are both about one-third the 

size of the uhiare and are similar in shape. All three elements have a depression on their 

ventral surface with small pits within the depression for ligament attachment. 

5.8.1.8 Manus 

The manus in Postosuchus is highly reduced (about 30% the length of the pes) 

and possesses several unusual features (Peyer, 2001). The manus originally described for 

Postosuchus by Chatterjee (1985) was not articulated, and was restored from various 

phalanges found within close proximity to the Postosuchus material. 

5.8.2 Pelvic girdle and hindlimb (Fig. 5.25) 

5.8.2.1 Illium 

The ilium of Postosuchus is relatively long and low with a long postacetabular 

process, and short, subtriangular preacetabular process that terminates prior to the pubic 

process (with the exception of juveniles). The illiac blade forms a gentle s-curve in dorsal 

view. 
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Fig. 5.25. Composite Postosuchus pelvis in lateral and dorsal views (scale = 5cm). 

There is a rugose, triangular swelling or supraacetabular buttress located dorsal to 

the acetabulum. The fiinction of this swelling is apparently to strengthen the point of 

force where the femur rotates within the acetabulum. The acetabulum is deep, and is 

made even deeper when articulated with the sacral vertebrae, due to the fact that the 

illium is tilted horizontally by the sacral ribs. 

On the medial surface of the illium, there are two facets for the sacral rib 

attachments. The first sacral rib facet is located directly medial to the acetabulum, but is 

smaller relative to the second sacral rib facet. The second sacral rib facet extends from 

the dorsomedial margin of the ischial process to almost the entire length of the 

postacetabular process. The second sacral rib facet is separated from the illiac blade by a 

large flange of bone that extends medially over the rib facet. 

5.8.2.2 Pubis (Fig. 5.26) 

The pubis is elongate, relatively nartow laterally and medially, terminating in a 

posteriorly facing "boot," or expansion. The conjoined pubes form a long median 

symphysis. There is a small obturator foramen present on the ventromedial surface of the 

proximal pubis. The ventral surface of the pubic boot is highly rugose and there is a 
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Fig. 5.26. UCMP left pubisV82239-126747 (scale =5cm). 

lateral emargination, or thyroid fenestra present. The pubis is longer than the ischium 

and about 75% of the length of the femur. 

5.8.2.3 Ischium 

The ischium is long and rod-like in overall morphology, with weak proximal 

fusion but strongly fiised distally; however, the proximal ischium is rather flattened 

mediolateraUy with a strong posterolateral ridge, similar to poposaurids such as 

Lythrosuchus. It is not untU about halfway down the length of the ischium that it 

becomes expanded and more rod-like. 

5.8.2.4 Femur (Fig. 5.27) 

The femur is a much more massive bone than the humerus but is still long and 

slender and thin-walled. The proximal end is developed into a distinct head that is 
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Fig. 5.27. TTUP-9002 right femur in anterior, posterior, distal, and 
proximal views (scale = 5cm). 

expanded anteroposteriorly, similar to that of sphenosuchians; however there is no neck 

separating the head from the shaft. There is a groove that runs anteroposteriorly down 

the midlme of the femur head. The head articulates dorsally with the ventrally deflected 

acetabulum affording a parasagittal gait convergent with that of dinosaurs and mammals. 

The shaft is gently sigmoidal but much less so than m phytosaurs. It is also very thin-

waUed. There is a low, elongate, knob-shaped fourth trochanter just posteroventral to the 
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head for attachment of the caudofemoralis musculature. The femur is very similar m 

overall morphology to Saurosuchus and Hesperosuchus. 

The distal end of the femur is expanded mto lateral and medial condyles for 

articulation with the fibula and tibia respectively, and the articular surfaces are twisted 

forty-five degrees relative to the head of the femur, facing slightly outward. The lateral 

or fibular condyle is convex and divided by a deep fibular groove that runs medially 

across the condyle. The medial or tibial condyle is slightly concave medially and 

expands laterally into a roller surface for articulation with the tibia. 

5.8.2.5 Tibia (Fig. 5.28) 

The tibia is about 75% the length of the femur (it is slightly longer in relation to 

the femur in juveniles). The shaft is long, slender, and relatively straight with a large 

subtriangular, proximal articular surface. The proximal surface is angled sUghtly 

posteroventrally causing a flexed knee joint. There is a weakly developed cnemial crest. 

The distal end of the tibia forms a crescent-shaped, ventromedially curving arc 

that fits into a corresponding articulation on the astragalus. Posteriorly, the arc of the 

distal surface begins laterally with an upward facing articular area and trends 

ventromedially forming a concavo-convex surface. The tibia is very similar to 

sphenosuchians such as Sphenosuchus. 

5.8.2.6 Fibula (Fig. 5.28) 

The fibula is slightly shorter than the tibia and is a long, slender bone. It is 

slightly bowed posteromedially near the center of the shaft as in other rauisuchids. The 

proximal surface is ovate and is angled medioventrally forming a lip that articulates with 

the lateral condyle of the tibia. 

Although Sereno (1991) mentions the absence of a significant fibular trochanter 

m Postosuchus, based on Chatterjee's (1985) paper, there is mdeed a distinct trochanter 

present. Both fibulae are present in TTUP-9002 (and CM-73372), but are both crushed 

along the plane of the trochanter. Chatterjee may have mistaken the trochanter for 

51 



Fig. 5.28. TTUP-9002 left tibia and fibula in anterior 
view (scale = 5cm) 

crushed bone and restored the fibula without one. However, upon close examination, the 

trochanter is present and conforms well to other rauisuchids such as Ticinosuchus. 

The distal end of the fibula is roughly ovate in cross-sect ion, although it is much 

narrower than the proximal end. The posterior surface of the distal end is slightly 

concave and trends ventrolaterally from the anterior surface. The medial surface of the 
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distal end articulates with a facet on the lateral side of the arm of the astragalus while the 

ventral surface rotates freely against the roller surface of the calcaneum. 

5.8.2.7 Tarsus 

The tarsus of Postosuchus is of the crocodile-normal type, a feature that typifies 

crurotarsans, and possibly lower taxonomic levels within archosaurs as well (Wu and 

Russell, 2001). In general, the tarsus of Postosuchus resembles that of other rauisuchids, 

poposaurids, crocodylomorphs and stagonolepidids. There are four elements present m 

the tarsus; the large proximal tarsals, which are the calcaneum and astragalus, and much 

smaller distal tarsals three and four. 

5.8.2.8 Astragalus (Fig. 5.29) 

The astragalus can be divided into two parts, a medial, ball-shaped body, and a 

lateral arm. A large, deep crescentic tibial facet trends dorsolaterally from the main 

body, tapering out toward the end of the arm. Projecting laterally from the main body, 

just ventral to the arm is the peg, which fits into the socket of the calcaneum. The lateral 

edge of the arm is subtriangular and has a slightly concave facet for articulation with the 

fibula. There is a depression on the ventral surface for articulation with the first and 

second metatarsals and distal tarsal three. 

5.8.2.9 Calcaneum (Fig. 5.29) 

The calcaneum is typical of crurotarsans with a deep, medial socket for 

articulation with the peg on the calcaneum and a large, posteriorly facing tuber. The 

dorsal surface is convex and forms a roUer surface for the fibula and the arm of the 

astragalus to rotate against. The ventral surface is flat although on the ventromedial 

surface there is an articular facet for distal tarsal four. The lateral surface of the 

calcaneum is slightly concave anteriorly, but becomes convex posteriorly as it forms the 

calcaneal tuber. The tut)er flares dorsoventrally into a large distal expansion, and is taller 
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Fig. 5.29. TTUP-9002 astragalus and calcaneum in dorsal 
view (scale = 5cm). 

than wide. The posterior face of the tuljer is slightly convex for the msertion of the 

gastrocnemius muscle. 

5.8.2.10 Pes (Fig. 5.30) 

The pes is large, particularly in comparison with the manus. Metatarsals 1-IV are 

elongate and slender with metatarsals II and III being roughly subequal in length. 

Metatarsal I is slightly shorter than metatarsal IV. The fifth metatarsal is short and splint

like with an expanded bulbous proximal end. The proximal anteromedial surface of the 

fifth metatarsal has a flange that continues distally untU it becomes a prominent crest. 

This is the articulation for metatarsal IV. The proximal ends of the metatarsals articulate 

firmly, forming a roughly rectangular shape when viewed proximally. 

Although the typical digital formula for most reptiles is 2-3-4-5-3, The UNC 

specimen shows 2-3-4-6-3, with two highly reduced phalanges and a tiny ungual present 
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Fig. 5.30. UNC-15575 left pes in ventral, medial and dorsal views top, 
metatarsal V in lateral and medial views bottom (scale = 5cm). 

on metatarsal V. Each digit on the foot is roughly 2/3rds the length of its respective 

metatarsal. 

5.9 Dermal ossifications (Fig. 5.31) 

Postosuchus has a row of asymmetrical paramedian scutes that continues to the 

tail region where it becomes a single row. Four dorsal scutes are known from TTUP-

9002, several dorsal and caudal scutes for CM-73372, and UNC-15575 has scutes from 

cervical, dorsal, caudal, and ventral caudal areas (Peyer, 2001). These are similar to 
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Fig. 5.31. TTUP-9002 dorsal scutes in dorsal view (scale = 5cm). 

Other rauisuchids and some crocodylomorphs as well. They are particularly sunilar to 

Rauisuchus (Huene, 1942). The scutes are arranged in a one to one fashion with the 

vertebrae. 

5.10 Ghost Ranch Postosuchus 

Present at the Pennsylvania State Museum is a large block quarried from the 

Ghost Ranch Whitaker Quarry in New Mexico during the 1981 Field season for the 

Carnegie Museum. Within the block are the remains of several excellently preserved 

Coelophysis skeletons, a few phytosaur fragments, including teeth and a femur, and a 

fine, articulated juvenile Postosuchus skeleton (CM-73372). The skeleton lacks the skull 

and cervical vertebrae, but is otherwise relatively complete, including articulated gastralia 

and some osteoderms. Long and Murray (1995) reported that the forearms were missing 

but the left forearm, although crushed and fragmented, and proximal scapula are present 

as weU as a possible clavicle fragment. 

This skeleton is indistinguishable in almost all regards to its osteology to the 

Texas and Arizona Postosuchus, and the North CaroUna rauisuchid. The only 

distinguishable differences are the elongate nature of the preacetabular process of the 

ilium, and unfused neural arches, both attributed to its juvenile state. Several aspects of 
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Fig. 5.32. CM-73372 Juvenile Postosuchus skeleton, with most of tail omitted (scale - 10cm) 

its articulated nature clarify many problems associated with other descriptions of 

Postosuchus and other rauisuchids (Chatterjee, 1985; Parrish, 1993; Long & Murray, 

1995) as well as provide an understanding of basal suchian ontogeny. It is mterestmg to 

note that as in modem juvenile crocodUians only the distal caudal neural arches are fiised 

(Brochu, 1996). 
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5.11 Skeletal reconstruction 

Fig. 5.33 shows a new preUminary skeletal reconstruction based on the current 

study. 

Fig. 5.33. Skeletal reconstruction of Postosuchus icirJcpatricki. 

5.12 Life reconstruction 

Fig. 5.34 presents a life reconstruction of Postosuchus. 

Fig. 5.34. Life reconstruction of/'oj/oiMc/jztf. 
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CHAPTER VI 

NATURE OF THE RAUISUCHID VERSUS THE POPOSAURID PELVIS 

Most upright animals have developed a femur with a distinct head that fits into a 

laterally facing, deep acetabulum, however rauisuchids foUowed a different path. 

Although the femora of rauisuchids generally have a distinct head, the nature of their 

acetabulum is very different. In rauisuchids, the Uium is tilted horizontally by nature of 

the large, downward facing sacral ribs, causing the acetabulum to face ventrally instead 

of laterally. This, in effect, gives rauisuchids a fiilly upright stance (see Bonaparte 1984). 

Poposaurids (Fig. 6.1) on the other hand, developed smaller sacral ribs, but incorporated 

more vertebrae into their sacrum. The ribs face laterally, keeping the ilium vertical. 

However, in poposaurids there is a massive supraacetabular crest that simply grew over 

the femur to produce a ventrally facing acetabulum. So although both groups were fiilly 

upright, they both achieved an upright stance independently. 

Fig. 6.1. Pelves of Poposaurus and Chatterjeea in lateral view. 

The fimctional significance of these differences is that while the rauisuchid femur still 

had a fair amount of abduction and adduction possible, the poposaurid femur did not, and 

was restricted to a parasagittal range of motion. Also, poposaurid ilia possess an 

incipient perforation in the ventral margin of the acetabulum, while rauisuchids do not. 

In Fig. 6.2 the differences between the Uia of Postosuchus and Chatterjeea can be seen. 
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Fig. 6.2. TTUP-9002 Postosuchus left ilium top, and TTUP-9001 Chatterjeea right 
ilium, in lateral views (scale = 5cm). 
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CHAPTER VII 

DISCUSSION 

Reexamination of the Texas Tech University Museum Postosuchus material, as 

well as material in other collections (UMMP, UCMP, CM, TMM, and UNC) has 

resolved several important issues regarding Postosuchus. Perhaps the most important of 

which is that Postosuchus is not a poposaurid. Also important is that Chatterjee (1985) 

originally attributed three distinct genera of suchian to Postosuchus, one named 

Chatterjeea elegans and the other Lythrosuchus langstoni, by Long and Murray (1995). 

This will help to resolve relationships within the Rauisuchidae and the Poposauridae as 

well. A complete reinterpretation of rauisuchid and poposaurid relationships is beyond 

the scope of this project. Rauisuchids and poposaurids both have the potential to be well 

defined, and quite probably monophyletic groups. Although the Poposauridae is 

currently restricted to a handful of poorly represented genera, none with any cranial 

material, the pelves of these animals are very distinctive and share several apomorphic 

traits. 

Postosuchus was the dominant terrestrial, vertebrate predator in North America 

during the Late Triassic, ranging from Arizona to North Carolina; however, the 

Postosuchus from the Placerias Quarry appears to be a different morph from the New 

Mexico, Texas, and North Carolina Postosuchus. The bones of the skull from the Lower 

Petrified Forest Formation fossils (Placerias Quarry) are much more massive than the 

latter individuals, and are a few million years older. The postcranial elements are 

identical between both morphs with the exception of more pronounced ridges on the 

ventral surface of the caudal vertebrae. The differences do not appear to be dimorphic, 

ontogenetic, or distinct enough to justify erecting a new species. 

It was not possible to include a complete description of the brain of Postosuchus 

in this paper; however preliminary work suggests that the brain was similar to that of 

modern crocodilians, with the hindbrain enlarged, presumably due to a more terrestrial 

habitat and an upright gait. 
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CHAPTER VIII 

MUSEUM SCIENCE TECHNIQUES 

8.1 Introduction 

The science of paleontology is the means by which the history of life on earth is 

interpreted. Paleontology may also allow the opportunity to predict what the fiiture may 

hold in store. The key to understanding the present and perhaps the fiiture is the past and 

fossils offer a window into prehistory. Practically all extant forms of Ufe (or its 

ancestors) have been found in fossil form. Without fossils we would not know that birds 

are dinosaurs, or that Dimetrodon, a saU-backed pelycosaur from the Permian, was our 

distant relative (Fig. 8.1). 

The proper interpretation of fossil material is dependent on proper field methods, 

preparation, and conservation of that material. Without proper care, specimens in 

collections deteriorate to the point of being useless for study; however, with proper care 

Fig.8.1. Dimetrodon grandis 

collections may last for long periods of time and provide opportunities for continued 

study for many years to come. Education regarding paleontology rests on proper 

interpretation. The information gained from fossU collections allows scientists to 

reconstruct past ecosystems and earth processes as well as the systematics of various 

groups of organisms, allowing for a greater understanding of our world. This chapter 
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focuses on appropriate excavation, preparation, and conservation of vertebrate fossils 

with respect to a complete understanding of the importance of the fossil reptUe 

Postosuchus kirkpatricki. 

8.1.1 Fossils in Collections 

Most major fossil collections at museums were started in the middle to late 

1800's. Fossils are used for comparative purposes. With the help of modern genetics, 

fossils allow researchers to trace the evolution of life back to our prokaryotic ancestor, as 

well as to understand the branching points m between. Fossils also aUow researchers to 

reconstruct an extinct animal and understand how it may have flmctioned in life. 

Most large natural history museums possess fossil collections that, aside from their 

research aspect, provide a draw to the museum for the general public (e.g., dinosaurs). 

8.2 Relevance of museum science to the current study 

The application of museum science techniques is vital for the successful 

excavation, preservation, and conservation of fossU specimens. This currently is not a 

common practice within the field of vertebrate paleontology. It is important to begin the 

conservation of a fossil while stUl m the field (SheUon and Chancy, 1994). Hasty field 

preparation can often have disastrous results, such as damaged specimens and the loss of 

crucial information. Many of the Postosuchus bones missing parts had been coated with 

plaster after their excavation, which was the traditional method at the time (Fig. 8.2). 

Some of the plaster covered soUd bone and several important features then remained 

unrecognized. With improved techniques, formulated and implemented by Museum of 

Texas Tech University preparator Kyle McQuiUcin, the approach to fossil preparation has 

improved dramatically. Currently, the Museum of Texas Tech Paleontology Division is 

one of only a handful of paleontology departments that utUize museological methods m 

treating fossils. 
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Fig.8.2. TTUP-9000, Postosuchus type specimen skull. 

To correct these documented problems with the Postosuchus material the majority 

of plaster was removed from the fossils by hand at the start of this research, and missing 

pieces replaced with Cellulose Sculpting Medium (CSM) where the integrity of the 

specimen was compromised (Fig. 8.3). Removal of the non-archival materials from the 

Postosuchus fossils uncovered critical information that was previously unidentified, 

increasing the value of the material for fiiture study, and contributing to its in-perpetuity 

preservation. 

8.3 Preservation of FossU Bone 

Fossils may be preserved in many different environments under different 

circumstances (Anderson et al, 1994; David and David, 1995; Shelton, 1994). In the 

case of fossil bone, permineralization and petrification are the two most common forms 

of fossilization. The taphonomic nature (or burial) of fossil bone can sometimes be 

determined by the nature of permineralization (Trueman, 1997), an important factor in 

understanding the complexities of fossilization. Occasionally bone may be found that is 
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relatively unaltered from its original state requiring greater attention during conservation 

as the fossil may stUl contain biomolecules (Reid, 1997; Shelton, 1994; Shweitzer, 1997). 

Shehon (1994) makes the often-overlooked point that all fossil bone is not necessarily 

turned to stone and in fact, recent deposits such as those of the Pleistocene, contain large 

amounts of sub-fossU bone that potentially contain mtact DNA, or other biomolecules 

such as proteins (Anderson et al, 1994). These fectors will affect the choice of an 

appropriate method of conservation. 

The majority of fossil bones from the Post Quarry are permineralized, but the 

degree of permineralization is varied. Many of the Postosuchus fossils have undergone 

little mineralization, even after 220 million years. This in effect has caused some of the 

fossils to be relatively stable and others to be extremely fragile. 

8.4 Preparation and Preservation of Vertebrate Fossil Specimens 

Proper excavation teclmiques and collection of provenance data are crucial to the 

preservation, conservation, and understanding of fossU specimens. Even if a fossil is 

very carefiilly prepared and housed, context cannot be assigned to it once it is removed 

from that context. A fossil with no provenance is almost useless to science. Once the 

fossil is brought back to the lab, the nature of the fossil preparation must be assessed. 

Vertebrate fossils require special methods of preparation and preservation. There is a 

small but growing body of literature on the subject of earth science preparation and 

preservation. It is interestmg to note the disparity between the volume of literature on 

fossils and paleontology and the lack of literature on appropriate measures to assure the 

proper excavation and preservation of those fossils. Since the proper excavation and 

preservation of fossils is necessary for a detailed understanding of any fossil, one would 

think the literature would be proportional but this is not the case. May et al (1994) 

provide an excellent overview of the appropriate preparation of vertebrate fossils 

including a synopsis of laboratory tools and preparatory techniques. They also discuss 

mechanical preparation techniques including the use of electric and small hand tools, and 
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Fig.8.3. Left scapulacoracoid of Postosuchus before and after plaster removal by author (scale = 5cm) 

issues of safety such as the need for adequate ventUation in the lab when using chemicals 

such as acetone. 

Use of appropriate consohdants and adhesives is an important factor in the 

conservation and preparation of fossils because of their often-fragile nature. Additionally 

whether fossils will be displayed or used strictly for research is an important 

consideration for their preparation. The nature of the matrix in which the fossils are 

preserved must also be evaluated before treatment as it may be unstable (CoUins, 1995). 

The conservation process must start in the field where the specimen must he stabilized in 

order to safely transport it back to the laboratory (Anderson et al, 1994; Shelton and 

Johnson, 1994, 1995). Shelton and Johnson (1995) make a point of noting that certain 
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adhesives and consolidants used in the field may destroy organic molecules that may be 

present within fossil or sub-fossil bone. 

There are several different types of adhesives and consolidants that are used for 

fossil preparation. Howie (1995) presents a frank assessment of organic and inorganic 

substances that are widely used both currently and historically for the consolidation and 

preservation of fossil material. Howie (1995) also discussed the early use of natural 

products and their subsequently detrimental effects on the fossils. With the advent of 

synthetic plastics in the 1940s (Howie, 1995), preservation of fossil material became both 

more reliable and reversible. Elder et al (1997) provide practical guidelines to follow 

when choosing materials for the field, for stabUizing fossUs for preparation, adhesion of 

broken pieces, consolidation of fi-agile or crushed specimens, gap filling, and molding 

and casting. 

The most important requirement of any product used on any coUection material, 

and particularly fossils, is reversibility. In the future, other scientists may develop new 

and improved methods of consolidating and/or restoring objects. Therefore, extreme care 

and caution should be used when applying various media to fossils to ensure that they do 

not compromise future research and analysis. 

Elder et al. (1997) discuss safety concerns for solvent usage and unidentified 

adhesives and consolidants. Shelton and Chancy (1994) provide valuable information on 

differing properties of adhesives and consolidants and the most desirable properties that 

are best for using polymer-based products in fossil preparation. They, and others 

(Anderson et al, 1994; Elder et al, 1997), suggest the use of synthetic adhesives such as 

PVAC (vinac) and Butvar as the best products to use considering their reliability and 

reversibility. 

8.5 Cellulose Sculpting Medium 

Contemporarily as well as in the past, most workers have typically used a two-

part epoxy of some kmd, or plaster of Paris to restore fossil bone for purposes of display 

and / or casting. Modeling clay is also used, normally for restoring or filling gaps in a 
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bone before casting. These mediums can be detrimental to the short-term and long-term 

conservation of fossil bone. Epoxy and plaster are non-reversible and both dry and 

shrink with age, plaster becomes crumbly, and epoxy, brittle. This may have detrimental 

effects on any fossil these mediums are applied to. 

McQuiUcin (1999) has created an archival-quality medium for restoring and 

strengthening fossils known as Cellulose Sculpting Medium, formerly known as Paper 

Pulp Epoxy (PPE). CSM is a combination of a water-based, non-toxic glue and cellulose. 

The medium is appUed directly to the fossil. Applications include filling cracks, fUling in 

fossae, fenestrae or other holes that must be filled in order to cast a specimen, as well as 

general strengtherung of fragile specimens. The tensile strength of CSM is greater than 

that of plaster of Paris or two-part epoxy and should not degrade over time (although 

more research is necessary to determine whether or not CSM will degrade or eventually 

cross-link). Most importantly, CSM is reversible with water (McQuilkin, 1998). 

The fossil preparation laboratory of the Museum of Texas Tech University has 

used CSM almost exclusively for the last four years for the purposes of consolidating and 

reconstructing fossil bone. CeUulose Sculpting Medium can be mixed with PVA in cases 

where water may cause damage to specimens, such as those of a calcareous nature, or for 

use in an extremely humid environment. Another appUcation is to coat the CSM with a 

layer of PVA once it is appUed to a fossU to ensure that humidity or moisture will not 

dissolve the bond. 

8.6 Molding and Casting 

The casting of fossil material is common practice for display in exhibits, and to 

produce casts for study. In the past it was common practice to use actual fossils for 

display, often to the detriment of the fossil. Displaying large fossil vertebrates such as 

dinosaurs is difficult because of the weight of the fossils, and adds a great deal of stress to 

the bones. The display of actual fossils also makes using them for research very difficult, 

or unpossible. For the most part, this practice has been abandoned, and replaced with 

display of lightweight fossil casts. This aUows the fossils to remain in collections for 
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continued protection and study. Production of museum-quality casts also allows the 

opportunity to share these casts with other research institutions. 

Once a fossil is ready for molding and casting, it must be decided whether more 

than one cast will be necessary. If several high quality casts are required then silicone-

based molds should be made. The silicone mold resists deformation and deterioration for 

longer periods of time than molds made from latex. Latex molds are most useflil for one

time casts and latex-peels are useful in the field when time is a constraint. Latex molds 

degrade at a more rapid pace than sUicone molds; however, if cost is a concern, latex is 

the cheaper of the two mediums. Once the mold is made, it can be pre-dyed before the 

casting medium is applied (McQuiUcin, 2000). This allows the coloration to be 

impregnated mto the cast providing a more realistic appearance (Fig 8.4). Epoxy resin is 

then painted or poured into the mold and allowed to set for several days to allow uniform 

dryuig. Once the cast is removed from the mold, any necessary touch-up work may be 

applied. 

Fig 8.4. TTUP phytosaur skull cast with 
actual, partial skeleton in jacket. 
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The Museum of Texas Tech University is currently working on a dinosaur hall in 

which casts of Postosuchus will be displayed. Originally a complete cast of the skeleton 

of TTUP-9000 was to be made, but since this specunen amounts to only a skull and a 

handful of bones, this would result in a mostly reconstructed skeleton. When possible, it 

is always preferable to cast what is real, and only reconstruct what is necessary so an 

accurate representation of the fossil is represented. The author's recommendation would 

be to cast TTUP-9002, a mostly complete skeleton, and also mount a cast of the skull of 

TTUP-9000. Some reconstruction would have to be done on TTUP-9002, but this could 

be achieved relatively easily, as most of the elements are there and ready to be molded. 

The individual skull elements could be molded and cast and then the skull could be 

reconstructed from the casts. The skuU of TTUP-9000 however, should be cleaned 

thoroughly and dismantled before any casts are made as it is restored incorrectly (see 

chap.5) and is covered with non-archival materials. 
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CHAPTER IX 

CONCLUSIONS 

This research provided the opportunity to apply appropriate museum science 

techniques to scientific specimens in order to facilitate an improved redescription of the 

fossil reptile Postosuchus. The use of these techniques allowed for a much more 

thorough description and understanding of this important animal. In fact, the resolution 

of the phylogenetic relationships between Postosuchus and other related animals may 

hinge upon the use of museum science techniques. Science builds upon itself and 

interpretations may change, but if appropriate museum science techniques are applied 

throughout the field of vertebrate paleontology, perhaps it may be taken more seriously as 

a "true" science. This would increase government and public flinding undoubtedly, and 

could only have a positive effect on the science. 

The clarification of Postosuchus as a rauisuchid and its subsequent separation 

from poposaurids should help to resolve phylogenetic relationships within the Crurotarsi 

and Suchia as well. It is hoped that this research will provide a basis for a new 

phylogenetic analysis for rauisuchids and related taxa, and continued research into the 

fimctional anatomy and paleoecology of these amazing, extinct predators. 
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