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Materials and Methods 

Measurements 

All skeletal elements were measured with digital calipers. 

Histology 

Histological thin sections of bone fragments were made by Calgary Rock and Materials Services, 

Calgary, Alberta, Canada and examined under a Leica DM2500P polarizing microscope. 

Bone surface texture 

Bone surface textures were documented with a FEI Quanta FEG 250 field emission scanning 

electron microscope operating under high vacuum conditions with an accelerating potential of 1 

kV. 

Digital rendering of caudal vertebrae 

The matrix block containing the Citipes caudal vertebrae was subjected to computed tomography 

(CT) on a Toshiba Aquilion medical CT scanner at the Drumheller Health Centre in Drumheller, 

Alberta, Canada. CT scanning was conducted at a voltage of 120 kV, an X-ray tube current of 300 

mA, and with contiguous slices of a thickness of 0.5 mm. Dicom files were imported into the 

software Amira v.2019.1 and bones were digitally isolated from the matrix using a threshold 

mask and digitally rendered as an isosurface digital model. 

Institutional abbreviations 

CMN, Canadian Museum of Nature, Ottawa, Ontario, Canada; TMP, Royal Tyrrell Museum of 

Palaeontology, Drumheller, Alberta, Canada. 

Supplementary Text 

1. Specimen locality

Specimen TMP 2009.12.14 was discovered in the badlands of Dinosaur Provincial Park, 

Newell County, Alberta, Canada (Quarry Q257). Exact geographic location data are archived in 

the collections of the Royal Tyrrell Museum of Palaeontology, Drumheller, Alberta, Canada. The 

specimen was found at the base of a light gray, trough cross-stratified sandstone in the upper 

“muddy interval” of the Dinosaur Park Formation (88), approximately 7 m below the 

stratigraphically lowest coal bed of the Lethbridge Coal Zone. As such, the specimen is 

stratigraphically bracketed by the “Plateau Tuff” and “LCZ” bentonites that have been 

radiometrically-dated at 75.639 ± 0.025 Ma and 75.017 ± 0.020 Ma, respectively (89). Following 

the Bayesian model median age-stratigraphic model for the Dinosaur Park Formation derived by 

Ramenazi et al. (89) in their figure 4, the strata containing TMP 2009.12.14 are estimated to be 

~75.3 million years old. 

The host sandstone is a multi-meter thick, lithic arenite that contains common gray mudclasts 

(up to pebble size) at the base. Localized sideritized lenses and laminations occur in the bed 

throughout the area. Mudclasts and disarticulated hadrosaur postcranial bones are dispersed at the 

base of the sandstone but microvertebrate remains (e.g., champsosaur vertebrae, turtle scutes, fish 

scales, crocodile and dinosaur teeth, small dinosaur bones), fossils otherwise frequently found in 

sandstones of the Dinosaur Park Formation, are absent. Given the sedimentological evidence, the 

specimen is interpreted to have been buried at the bottom of a river channel amid lag deposits. 

2. Specimen taphonomy

TMP 2009.12.14 was buried lying on its left side. Whereas the left side of the animal is fully 

articulated and complete, the right side of the animal, including limbs and ribs, and many 



vertebrae (except for one displaced posterior dorsal vertebra), are missing. This suggests that the 

left side of the skeleton was entombed in sediment, while the right side of the animal would have 

remained exposed (or been re-exposed to some extent after burial) such that these elements were 

lost.  

Pebble-sized mudclasts occur in the matrix both inside and outside of the ribcage of the 

juvenile tyrannosaur individual. However, in the posterior region of the abdomen where the 

localized concentration of caenagnathid bones occurs, mudclasts are notably absent from the 

sediment. This difference in matrix infill, combined with the lack of caenagnathid bone or 

microvertebrate remains elsewhere inside or outside the ribcage, support the interpretation that the 

caenagnathid bones were contained within the walls of the digestive tract when the tyrannosaur 

was buried.  Furthermore, the Dinosaur Park Formation is strongly biased against the preservation 

of small dinosaurs, so articulated remains of small theropods are rare (35). Although isolated 

metatarsi and other isolated bones of caenagnathids are known from the Dinosaur Park Formation 

(see (90)), articulated legs of these animals are extremely rare (91, 92). The discovery of 

articulated legs from two Citipes individuals in TMP 2009.12.14 provides strong evidence that 

these remains were preserved as such due to protection by the alimentary canal within the body 

cavity. 

In their study of in situ stomach contents of an ankylosaur, Brown et al. (93) established a list 

of 16 independent criteria to identify stomach contents. Although some of the criteria only apply 

to herbivorous animals, most are applicable regardless of diet. Evaluation of these criteria reveals 

that the caenagnathid remains present in TMP 2009.12.14 meet nearly all of the criteria to qualify 

as stomach contents (Table S1). 

 

3. Taxonomic affinity and histologic/ontogenetic assessment of skeletal remains 

3.1. Tyrannosaurid 

Two tyrannosaurid taxa co-occur in the Dinosaur Park Formation, the albertosaurine Gorgosaurus 

libratus and the tyrannosaurine Daspletosaurus torosus. Both tyrannosaurid taxa have been 

studied extensively and can be differentiated based on a suite of anatomical features (1, 3, 6, 11, 

94, 95). TMP 2009.12.14 can be unequivocally identified as a juvenile individual based on bone 

histology and small body size (~4 m estimated body length, which is less than half the length of 

an adult of either sympatric tyrannosaurid taxon). The skull of this specimen was recently 

described in detail  and found to be unequivocally identifiable as Gorgosaurus libratus based on 

the presence of autapomorphies of the species and synapomorphies of the subfamily 

Albertosaurinae (11). Three autapomophies of Gorgosaurus (1, 3, 11, 94) are present in TMP 

2009.12.14: 1) the base of the postorbital process of the jugal is shorter than the minimum 

suborbital depth of the jugal, 2) the lateral frontal processes of the nasal extend further posteriorly 

than the medial processes, and 3) the frontals are dorsally convex and slope away from the 

interfrontal suture. The specimen also exhibits the following albertosaurine synapomorphies (1, 3, 

11, 94, 95): 1) the posterior ramus of the postorbital terminates anterior to the posterodorsal 

margin of the laterotemporal fenestra; 2) the ventral margin of the jugal ramus of the 

quadratojugal is inclined anterodorsally; and 3) the ischium exhibits a subtle anterior flexure. 

Furthermore, TMP 2009.12.14 can be distinguished from the sympatric tyrannosaurine 

Daspletosaurus torosus based on several additional features (1, 3, 11, 94-96): 1) supranarial 

processes of left and right premaxilla separated by long processes of the nasal ; 2) 14 maxillary 

alveoli; 3) long caudolateral process of the nasal; 4) postorbital contact with the squamosal that 

extends anterior to the anterior margin of the laterotemporal fenestra; 5) ventral ramus of 

postorbital is curved anteriorly and tapers strongly ventrally; and 6) a narrow prefrontal. As 

demonstrated by Voris et al. (11), all available evidence indicates the tyrannosaur skeleton is 

assignable to Gorgosaurus libratus. 



Histological analysis of the tibia of the Gorgosaurus specimen (Figure 1D in main text) 

reveals the bone is characterized by the presence of woven bone, the absence of erosion on the 

endosteal surface (erosion related to growth), and a predominance of circumferential and reticular 

vascularization, with few longitudinal vascular canals, all typically found in juvenile individuals 

(97). Haversian remodeling is absent, also indicative of a young individual. Lacunae are narrower 

than in the Citipes individuals (see below). The tibial cross-section displays five well-developed 

lines of arrested growth and two annuli in thin section, indicating that the animal was between 5 

and 7 years of age at the time of its death (Fig. 1D in main text). As the spacing between these 

growth markers increases towards the periphery, it indicates that: 1) the animal was still a 

juvenile; 2) its absolute growth rate was increasing from year to year; and 3) it had not reached 

somatic maturity at the time of its demise.  

 

3.2 Stomach contents 

Postcranial skeletal elements are restricted to a small region of the abdominal cavity of the 

juvenile Gorgosaurus (Figures 1 and 3 in main text, fig. S1). Although examination is hindered 

by crushing and the bones being encased in matrix, the taxonomic identity of the stomach 

contents can be determined based on a combination of characteristics. Both individuals can be 

unequivocally referred to the caenagnathid Citipes elegans based on the presence of the following 

characteristics (98): 1) anterior surface of metatarsal III has longitudinal sulcus (visible in anterior 

individual, not possible to determine in posterior individual; fig. S2A); 2) distal condyle of 

metatarsal III is deeper than wide (visible in anterior individual, not possible to determine in 

posterior individual); 3) presence of a large posterolateral ridge on metatarsal IV (visible in both 

anterior and posterior individuals); and 4) long and gracile tarsometatarsus with length-to-width 

ratio of 6.25, as opposed to 4.55 for Chirostenotes (posterior individual has ratio of 6.16, but this 

is due to widening of the metatarsus caused by crushing; the ratio would be higher had it not been 

crushed; impossible to readily determine the ratio in the anterior individual). Furthermore, other 

features are similar to those observed in Chirostenotes and clearly indicate the specimens are 

caenagnathids: 1) shape of digit 1, consisting of a long, tubular metatarsal I and elongate ungual I-

1 (visible in anterior individual; fig. S2B,C); 2) shape of manual unguals with deep “pendant”, 

especially one with a pronounced flexor tubercle similar to that typically seen on ungual III-4 of 

caenagnathids (visible in posterior individual; fig. S3A); and 3) shape of pedal ungual, which is 

short, robust, gently curved and proximally swollen (visible in posterior individual; fig. S3B). For 

all of these reasons, the stomach contents in TMP 2009.14.12 are identified as belonging to the 

small caenagnathid Citipes elegans. 

Associated with the posterior specimen, a short series of caudal vertebrae was too delicate to 

be mechanically prepared. Instead, a matrix block containing the elements was extracted and 

subjected to computed tomography (CT) on a Toshiba Aquilion medical CT scanner at the 

Drumheller Health Centre in Drumheller, Alberta, Canada. Following previously established 

protocols (99), scans were conducted at a voltage of 120 kV, an X-ray tube current of 300 mA, 

and with contiguous slices of a thickness of 0.5 mm. DICOM files were imported into the 

software Amira v.2019.1 and digitally rendered as an isosurface digital model. Although the 

bones are thin and fragmented, an articulated series of several caudal vertebrae can be recognized 

(fig. S3C), some being superficially similar to the posterior-most vertebrae of the oviraptorosaur 

Heyuannia yanshini illustrated by Persons et al. (100).  

Histological thin sections of limb elements of both Citipes individuals (tibia fragment from 

the anterior individual and metatarsal II fragment from the posterior individual) were studied in 

order to determine the ontogenetic stage of each individual. The tibia of the anterior Citipes 

individual is characterized by the presence of woven bone and absence of lines of arrested 

growth, typical of juvenile individuals (97) (Figure 2C in main text). Between the endosteal 



surface and the periphery in the tibia, vascularization changes from longitudinal, to longitudinal 

and reticular, to circumferential. Lacunae are large and bulbous near the center of the bone, 

indicative of a young individual, but decrease in size towards the periphery of the bone, 

suggesting reduction in growth rate and may indicate the animal approached 1 year of age at the 

time of death.  

As in the anterior Citipes individual, the metatarsal of the posterior Citipes individual is 

characterized by the presence of woven bone and the absence of lines of arrested growth, again 

typical of juvenile individuals (Figure 2B in main text). The bone displays a mixture of 

longitudinal and reticular vascularization, and vascularization does not diminish substantially 

from the center of the bone towards periphery. Lacunae are bulbous, indicative of a juvenile 

individual (97). Endosteal bone is present, and no lines of arrested growth or lamellae are present 

in the endosteal bone. A sinuous surface breakage is observed on both the exterior and endosteal 

surface of the bone, which could be indicative of chemical dissolution due to acid etching. Like 

the previous Citipes individual, this individual is estimated to have approached 1 year of age at 

the time of death.  

 

4. Acid etching of bone surface 

Study of bone surface texture was conducted using a FEI Quanta FEG 250 field emission 

scanning electron microscope (SEM) operating under high vacuum conditions with an 

accelerating potential of 1 kV. The tibia of the juvenile Gorgosaurus exhibits a very smooth bone 

surface, both to the naked eye and under SEM (Figure 4A in main text). In contrast, the bone 

surfaces of the Citipes individuals exhibit different degrees of roughness, both to the naked eye 

and under SEM. Phalanx III-2 of the anterior individual exhibits a tarnished surface (Figure 4B in 

main text) whereas phalanx IV-1 of the posterior individual exhibits an etched and pitted surface 

(Figure 4C in main text). The extent of bone surface damage during digestion is dependent on 

several factors, including pH of gastric acids and residence time in the stomach (30). Although the 

amount of time the Citipes individuals had resided in the stomach of the Gorgosaurus cannot be 

accurately determined, it is likely that they spent no more than a few days as bones are known to 

fully dissolve within 4-14 days in the stomachs of crocodylians depending on ambient 

temperature (101). Furthermore, the acid etching is also much less extensive than that observed 

on bones inferred to have spent a prolonged period of time (up to 13 days) in the stomach of 

theropods (20, 28). Given the differences in acid etching between the anterior and posterior 

Citipes individuals, it can be inferred that the latter was ingested some time (hours to days) prior 

to the former. 

 

5. Body mass estimation 

Although some of the most frequently used body mass estimation methods rely on femur 

circumference (102, 103), those require complete and largely undistorted elements to compute. 

Given the fact that the femora of the specimens are either crushed (juvenile Gorgosaurus, 

posterior Citipes individual) or absent (anterior Citipes individual), use of their circumference was 

not possible. Instead, the method of Christiansen and Fariña (104), which relies on femoral 

length, was used to estimate body mass: body mass (in kg) = -6.288 + 3.22*LOG(femur length, in 

mm) (see Table S2). This method was shown to be consistent with body mass estimates obtained 

from scaling methods based on the circumference of stylopodial elements in extant terrestrial 

tetrapods (105). The length of the femur of the anterior Citipes individual was estimated based on 

the length ratio of metatarsal IV/femur measured in the posterior individual, which has a complete 

femur. For comparative purposes and consistency of methodology, the body masses of adult 

Gorgosaurus (CMN 2120), subadult Gorgosaurus (TMP 1991.36.500), and adult Citipes (TMP 

1982.16.6) individuals were estimated using the method of Christiansen and Fariña (104) as well 

(Table S2). A volumetric-density model has previously estimated the body mass of the adult 



Gorgosaurus CMN 2120 at 2427 kg (106), which is only 7.6% lighter than the body mass 

estimate we obtained and provides additional support for the method of Christiansen and Fariña 

(104). 

Based on the results in Table S2, it is possible to compare the body mass of the various 

theropod individuals in TMP 2009.12.14. The juvenile Citipes individuals are ~3% of the body 

mass of the juvenile Gorgosaurus and ~46.5-58.1% of the body mass (~79-84.5% of metatarsal 

length) of an adult Citipes TMP 1982.16.6. The juvenile Gorgosaurus is ~12.7% of the body 

mass of an adult Gorgosaurus CMN 2120. 

 

6. Predator-prey mass regressions 

To assess the likelihood of Gorgosaurus preying on Citipes, the influence of body mass on 

predator-prey mass relationships was investigated in extant terrestrial mammalian and reptilian 

predators. Maximum and minimum prey mass was compiled for a range of terrestrial reptilian and 

mammalian predators based on the literature. Data for terrestrial mammals were gathered from 

Tucker and Rogers (63) and those of non-varanid lizards were from Costa et al. (64) (see Data 

S1). Because the latter reported prey size in terms of volume, we transformed body volume into 

body mass by assuming body density close to that of water (1 ml = 1 g). Information regarding 

maximum and minimum prey mass and predator mass for extant varanid and crocodylian species 

was gathered from various sources (25, 44, 65-83) and are reported in Data S1. Although 

Drumheller and Wilberg (69) listed the small prey hunted by each crocodilian species, they did 

not report minimum prey mass; for this reason, we used mass values for equivalent prey species 

reported in the aforementioned varanid diet literature. It is worth mentioning that the smallest 

prey reported for large reptiles, particularly crocodylians and large varanids, are not usually 

ingested by mature predators but by juvenile individuals as these species undergo an ontogenetic 

dietary shift, feeding on small prey when young and shifting to large prey as they grow (25, 26, 

44-46). 

In order to consider the phylogenetic relationships of predators, phylogenetically-corrected 

least-squares (PGLS) regressions of maximum and minimum prey mass against predator mass 

were conducted for reptilian and mammalian predators. Phylogenetic trees of mammals and 

reptiles were constructed based on Nyakatura and Bininda-Emonds (84), Pyron et al. (85), and 

Drumheller and Wilberg (69) (figs S4 and S5, Data S2 and S3). Branch length was calculated 

from divergence time, which was taken from Nyakatura and Bininda-Emonds (84), Drumheller 

and Wilberg (69), and TimeTree (timetree.org: data retrieved from August 6th to 13th, 2020), 

following the procedure of Motani and Schmitz (86). Constructed trees are ultrametric. 

Phylogenetic models with maximum-likelihood estimations of lambda were analyzed with R 

v.4.04 using the package caper v.1.0.1 (87). For comparison with PGLS regression, ordinary non-

phylogenetic least-squares regressions were performed using IBM SPSS v. 25. As the maximum-

likelihood estimations were highest when the lambda values were zero for mammal regressions, 

this indicates that phylogeny does not affect the regressions (Table S3). In contrast, the 

maximum-likelihood estimations were highest when the lambda values were greater than zero in 

reptile regressions, indicating that phylogeny does affect regressions; both PGLS and OLS are 

reported in Table S3. 

The bivariate plot (Figure 5 in main text) demonstrates that ceratopsids (e.g., Styracosaurus 

albertensis, 4370 kg, (107)) and hadrosaurids (e.g., Corythosaurus casuarius, 3620 kg, (107)), the 

documented diet of adult Gorgosaurus (17), are consistent with maximum prey size for 

mammalian predators with a body mass of an adult Gorgosaurus but surpass the predicted 

maximum prey size for similar-sized reptilian predators. However, actual maximum prey size for 

some extant, large crocodylians plot along the mammalian regression and near ceratopsids and 

hadrosaurids, revealing that large reptilian predators are capable of capturing very large prey 

relative to their body size. In comparison, both yearling and adult Citipes fall in the lower prey 



size range for mammalian predators with a body mass of an adult Gorgosaurus and in the upper 

prey size range for reptilian predators of the size of an adult Gorgosaurus. In the context of a 

juvenile Gorgosaurus individual, the bivariate plot shows that juvenile and adult Citipes plot in 

the mid-size prey range for mammalian predators with a body mass of a juvenile Gorgosaurus 

and in the upper range for similar-sized reptilian predators. Dinosaurian megaherbivores plot far 

above the maximum prey size for either mammalian or reptilian predators of this body mass. 

These results suggest that Citipes could have been a common prey choice for juvenile 

Gorgosaurus individuals but more rarely selected by adult individuals due to its small size, 

whereas dinosaurian megaherbivores (i.e., hadrosaurids and ceratopsids) could have been preyed 

upon by adult Gorgosaurus individuals but not juvenile individuals. 

 

7. Measurements of specimens 

A list of select measurements for the juvenile Gorgosaurus and Citipes individuals (TMP 

2009.12.14) is provided in Table S4. 

 

  



Fig. S1. 

Detailed interpretive illustration of the stomach contents of TMP 2009.12.14. Light blue and 

dark blue colors represent left and right hindlimb elements, respectively, of the anterior Citipes 

individual, the light green color represents hindlimbs of the posterior Citipes individual, dark 

green color represents manual unguals of the posterior Citipes individual, and white bones 

represent elements of the juvenile Gorgosaurus. Caudal vertebrae of posterior Citipes individual 

were removed to expose underlying elements. Abbreviations: Fe, femur; Ti, tibia; MT, metatarsal; 

combination of Roman and Arabic numerals represents phalangeal designation. Scale bar is 10 

cm. 

 



 

Fig. S2. 

Diagnostic taxonomic features present in stomach contents. (A) Anterodistal view of right 

metatarsus of anterior individual showing the presence of a longitudinal sulcus (delineated by 

dash lines) on the anterior surface of metatarsal III, diagnostic of Citipes elegans. Long, tubular 

metatarsal I and elongate ungual I-1 of (B) anterior individual and of (C) the caenagnathid 

Chirostenotes pergracilis (cast of CMN 8538). 

 

  



 

Fig. S3. 

Details of select postcranial elements of the posterior Citipes individual. (A) Manual ungual 

III-4 with deep flexor tubercle. (B) Short, robust, gently curved, and proximally swollen pedal 

ungual II-3. (C) Digital rendering of articulated caudal vertebral series based on CT scans and 

produced with the software Amira v.2019.1. Scale bars are 1 cm. 

 

  



 

Fig. S4. 

Cladogram of extant mammalian predators. Branch length is indicated in black. See Data S2. 
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Figure S5.
Cladogram of extant reptilian predators. Branch length is indicated in black. See Data S3.



Criterion Condition in TMP 2009.12.14 

Co-allochthonous: food items and predator 

co-occur in non-habitat host rock 

Gorgosaurus and Citipes individuals are 

preserved in fluvial sandstone 

Anatomical position A: food items enclosed 

within three-dimensional body cavity of 

predator 

Yes 

Anatomical position B: food items in 

appropriate position for stomach 

Yes 

Exceptional preservation: soft tissues (e.g., 

skin) well-preserved 

No 

Size uniformity of food items Yes 

Mastication of material: cleanly sheared leaf 

margins 

Not applicable 

Presence of gastroliths No 

Mass mineralogy/sedimentology: food item 

mass distinct from surrounding matrix 

Absence of mudclasts and coarse particles 

associated with Citipes remains when they 

are present everywhere else 

Mass margin: organic envelope or defined 

margin surrounding mass 

No 

Mass shape: three-dimensional spheroid or 

oblong mass 

Two-dimensional oblong concentration 

Content restricted: food items localized 

internally and absent in external matrix 

Yes 

Unusual concentration, rarity of food items Yes 

Distinct palynomorphs: palynomorphs 

present in mass and host rock are distinct 

Not applicable 

Acid etching on bone Yes 



 

Table S1. 

Criteria supporting identification of stomach contents in TMP 2009.12.14. 

 

  

Geochemical signature: evidence of stomach 

enzymes, etc. 

Acid etching of bone surface (see text above) 

Dietary items appropriate Yes 



Taxon Femur length (mm) Estimated body mass (kg) 

Gorgosaurus TMP 

2009.14.12 

543.3 334.4 

Adult Gorgosaurus (CMN 

2120) 

1030 2626 

Subadult Gorgosaurus (TMP 

1991.36.500) 

650 595.5 

Citipes (posterior) 191 11.5 

Citipes (anterior) 178* 9.2 

Adult Citipes  

(TMP 1982.16.6) 

225.9* 19.8 

 

Table S2. 

Body mass estimates for Gorgosaurus and Citipes. Asterisks “*” indicate that femur lengths of 

anterior and adult Citipes are estimated based on length ratios of metatarsal IV/femur of posterior 

Citipes individual (see Table S4). 

 

 

  



Group Model n λ a b R2 

M 
OLS: log min prey mass = 

a log predator mass + b 
48 - 

1.142 

(p << 0.01) 

-3.179 

(p <0.01) 
0.244 

M 
OLS: log max prey mass = 

a log predator mass + b 
51 - 

1.165 

(p << 0.01) 

-0.233 

(p = 0.453) 
0.250 

M 
PGLS: log min prey mass 

= a log predator mass + b 
48 0 

1.142 

(p << 0.01) 

-3.179 

(p << 0.01) 
0.244 

M 
PGLS: log max prey mass 

= a log predator mass + b 
51 0 

1.165 

(p << 0.01) 

-0.233 

(p = 0.453) 
0.250 

R 
OLS: log min prey mass = 

a log predator mass + b 
179 - 

0.709 

(p << 0.01) 

-4.096 

(p << 0.01) 
0.675 

R 
OLS: log max prey mass = 

a log predator mass + b 
179 - 

1.043 

(p << 0.01) 

-1.085 

(p << 0.01) 
0.877 

R 
PGLS: log min prey mass 

= a log predator mass + b 
179 0.593 

0.681 

(p << 0.01) 

-4.244 

(p << 0.01) 
0.311 

R 
PGLS: log max prey mass 

= a log predator mass + b 
179 0.206 

0.941 

(p << 0.01) 

-1.034 

(p << 0.01) 
0.663 

 

Table S3. 

Summary of regression analyses for extant mammalian and reptilian predators. Abbreviations: M, 

mammalian predators; R, reptilian predators; OLS, ordinary least-squares regression (not 

phylogenetically-corrected); PGLS, phylogenetically-corrected generalized least-squares 

regression; λ, phylogenetic signal fitted by maximum likelihood (see text above). 

 

  



 
Gorgosaurus Anterior 

Citipes - 

right leg 

Anterior 

Citipes - left 

leg 

Posterior 

Citipes 

Adult Citipes   

(TMP 

1982.16.6) 

Skull length 

(premax-

occipital 

condyle) 

493 
    

Scapulocoracoid 

length 

320+ 
    

Humerus length 138+ 
    

Radius length 75+ 
    

Ulna length 75+ 
    

Metacarpal I 35.5 
    

Manual Phalanx 

I-1 

61.5* 
    

Ilium length 485 
    

Ischium length 330 
    

Femur length 543.3 
  

191 
 

Tibia length 614.5 205.2+ 176.3+ 272 
 

Fibula length 575 
    

Metatarsal I 65 21 
   

Metatarsal II 388 ~124.2 
 

116+ 152.4*** 

Metatarsal III 423 ~136 
 

145.9 172.2*** 

Metatarsal IV 398 
 

126.6 135.7 160.5*** 

Metatarsal V 135 
   

44.3*** 

I-1 66.2 36.6 
   

I-2 53.3 18.7 
   

II-1 102.4 44.4 
   

II-2 65.2 27.6 20.8+ 10.6+ 
 

II-3 61.5 17.2 15+ 22.2 
 

III-1 104 43.5 27.5+ 
  

III-2 70 20 23 24.2 
 

III-3 51.5 25.5 25.1 30 
 

III-4 65 
  

25.7 
 

IV-1 73.3 
 

33 33.7 
 

IV-2 51.5 23.2 23.9 22.5 
 

IV-3 33 15 15 
  

IV-4 21.8 ~16.9 18.6 
  

IV-5 61 15.5 16.6 
  

Manual I-2 
   

19+ 
 

Manual II-3 
   

22.7 
 

Manual III-4 
   

19.8-

25.4** 

 

 



Table S4. 

Measurements (in mm) of skeletal elements of Gorgosaurus and Citipes specimens in TMP 

2009.12.14.  

+ minimum value 

* estimate 

** range of estimates because the distal end of the claw is poorly preserved 

*** measurements from Funston et al. (98) 

 

 

Data S1. (separate file) 

Body masses for extant reptilian and mammalian predators and their respective largest and 

smallest prey.  

 

Data S2. (separate file) 

Mesquite file for regressions of extant mammalian predator data.  

 

Data S3. (separate file) 

Mesquite file for regressions of extant reptilian predator data. 
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