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I. Supplementary faunal survey results.
Theropoda Marsh 1881
Maniraptora Gauthier 1986 
†Troodontidae Gilmore 1924
†Troodontinae indet.
Material.—YPM VP 004691, complete tooth crown attached to root (Figure S1a, b). 
Locality and Horizon.—Niobrara County, Wyoming, United States, North America. The fossil was collected from the Lance Formation by the J.B. Hatcher expedition, 1890-1904. 
Comments.—The crown and root (Figure S1a, b) is identifiable as the tooth of a troodontid based on a combination of features, including its slightly recurved main body, the presence of much larger distal than mesial denticles, and distal denticles that are large and strongly apically hooked (e.g., Currie, 1987; Larson and Currie, 2013; Williamson and Brusatte, 2014; Larson et al., 2016; Hendrickx et al., 2019). The specimen does not possess clearly developed mesial denticulation, which differs from the condition in  † ‘Troodon’ but compares favorably to the teeth of troodontine troodontids from the Late Cretaceous of Asia, such as †Saurornithoides mongoliensis (Norell et al., 2009; Pei et al., 2017). YPM VP 004691 is not referable to the troodontid tooth taxon †Paronychodon, which lacks serrations and possesses large apicobasally-running striations, or †Pectinodon, which lacks strongly apically-hooked distal denticles and does not have a strongly recurved main body  (Larson and Currie, 2013). 
†Dromaeosauridae Matthew and Brown 1922
†Microraptoria Senter et al. 2004
Cf. †Microraptoria indet.
Material.—YPM VP 865 (in part), distal half of metatarsal III (Figure S1e-g), YPM VP 57403, ?left pedal ungual II-3 (Figure S1h-j), YPM VP 57404, ?left pedal phalanx II-1 (Figure S1k-o), YPM VP 57237, distal caudal vertebra (Figure S1p-r).
Locality and Horizon.—Niobrara County, Wyoming, United States, North America. The fossil was collected from the Lance Formation by the J.B. Hatcher expedition, 1890-1904. YPM VP 57237 was collected from Lance Quarry #1, and YPM 57403 was collected from Peterson’s Quarry. 
Comments.—The distal half of metatarsal III YPM VP 865 is assignable to a non-arctometatarsalian theropod given that it is small, strongly dorsoventrally compressed, lacks a ventral median ridge delimiting the metatarsal IV and II buttressing surface, and does not present mediolateral thinning of the metatarsal shaft proximally; these conditions, together with the presence of articular surface for the other two metatarsals on either side of the metatarsal III shaft, match those in dromaeosaurids (Ostrom, 1969; Makovicky and Norell, 1998, Fowler et al., 2011). A dromaeosaurid affinity of the metatarsal is also indicated by a strongly ginglymoid distal articular surface (e.g., Turner et al., 2012). Although histological analysis could not be conducted on the specimen, the bone is inferred to be from a non-hatchling individual based on its smooth bone surface and well-ossified distal end (Griffin et al., 2020). The metatarsal III is tentatively referred to a microraptorine because of its small size, well-developed buttressing surfaces for metatarsals II and IV indicating close abutment of these bones, and elongation (e.g., Hwang et al., 2002; White, 2009; Pei et al., 2014; Lü and Brusatte, 2015; Poust et al., 2020). However, this bone might also belong to a small unenlagiine, as these dromaeosaurids show similar metatarsal features (e.g., Gianechini et al., 2018; Forster et al., 2020). Similarly, it may be from a halszkaraptorine (Turner et al., 2011; Cau et al., 2017; Cau and Madzia, 2018; Lee et al., 2022), although this clade is exclusively known from eastern Asia.
	The left pedal ungual II-3 and phalanx II-1 are referred to  †Dromaeosauridae and tentatively to Microraptoria following the justification of referring similar elements to that clade in Longrich and Currie (2009a). II-1 is elongated, with a spool-shaped articular surface and weakly dorsally expanded distal condyles compared to the strong expansion seen in  †Eudromaeosauria (Longrich and Currie, 2009a) or the complete lack of expansion in  †Halszkaraptorinae (Cau et al., 2017). The Lance phalanx II-1 is also less elongated than those of unenlagiines and has shallower collateral ligament pits at its distal end (e.g., Turner et al., 2012; Gianechini et al., 2018; Forster et al., 2020). The mediolaterally broad, recurved pedal ungual better resembles those of  †Rahonavis, †Buitreraptor, and microraptorines than  †Eudromaeosauria, which have asymmetrical vascular grooves and are much more strongly hooked (Longrich and Currie, 2009). 
	The distal caudal vertebra is the most diagnostic of the possible Lance microraptorine material. It shows a clear set of dromaeosaurid apomorphies, including anteroposteriorly elongation, the presence of a neural spine that is dorsally reduced to a thin ridge closely fused to the centrum, and a widened ventral fossa (e.g., Turner et al., 2012). Among dromaeosaurids, the extreme anteroposterior elongation observed in the Lance caudal centrum and the absence of extensive ossified ligament attachments along the vertebra, which is assumed to be from a non-hatchling individual based on fusion of the neural spine to the centrum and the smoothened external bone surface (Griffin et al., 2020), is strongly supportive of a microraptorine affinity (Hwang et al., 2002; Turner et al., 2012; Poust et al., 2020). Only the bases of the pre- and postzygapophyses are preserved, but these suggest that these features were rodlike as in other microraptorines (Hwang et al., 2002). 
†Dromaeosauridae Matthew and Brown 1922
†Eudromaeosauria Longrich and Currie 2009
†Eudromaeosauria indet.
Material.—YPM VPPU 20589, proximal portion of pedal phalanx II-1 (Figure S1s). 
Locality and Horizon.—Polecat Dome, Park County, Wyoming, United States, North America. The fossil was collected from the Lance Formation, mid-section 31, by Princeton University in 1947. 
Comments.—The proximal pedal phalanx II-1 is of an adult theropod based on the presence of at least four lines of arrested growth in cross-section and the smooth external bone surface (Griffin et al., 2020). It is assignable to a eudromaeosaurian dromaeosaurid based on its heavily ventrally expanded, hatchet-shaped proximal surface, which is characteristic of that clade (Longrich and Currie, 2009), and belonged to a small-bodied dromaeosaurid less than 2 meters in length based on comparisons with the same element in other North American and Asian Late Cretaceous species (e.g., Sues, 1978; Makovicky and Norell, 1998; Longrich and Currie, 2009; Turner et al., 2021). 
†Alvarezsauridae Bonaparte 1991
Cf. †Trierarchuncus prairiensis Fowler et al. 2020 
Material.—YPM VP 56916, complete manual ungual I (Figure S2a-c), YPM VP 57236, complete pedal ungual (Figure S2d-f); YPM VP 57402, partial pedal ungual (Figure S2g-i).
Locality and Horizon.—Niobrara County, Wyoming, United States, North America. Recovered during the 1889 expedition lead by John Bell Hatcher. 
Comments.—Recent work has conclusively demonstrated the presence of the small, bird-like family alvarezsauridae in North America (Hutchinson and Chiappe, 1998; Chiappe et al., 2002; Longrich and Currie, 2009b; Fowler et al., 2020; Friemuth and Wilson, 2021). Manual and pedal material of alvarezsaurids is highly diagnostic, even to the genus and species level, because of the specializations found in this lineage (Chiappe et al., 2002; Longrich and Currie, 2009b; Pittman et al., 2015; Averianov and Sues, 2017, 2022; Fowler et al., 2020; Friemuth and Wilson, 2021). The most complete specimen of an alvarezsaurid reported here is YPM VP 56916, the nearly complete manual ungual of digit I, which lacks only the distalmost extremity of the actual claw. The manual ungual is identified as that of a parvicursorine alvarezsaurid based on its robusticity, the presence of paired foramina on either side of the ventral surface of the proximal end, the reduction of the flexor tubercle to a low keel, and the equal mediolateral width and dorsoventral height of the proximal articular surface (Chiappe et al., 2002; Longrich and Currie, 2009b; Fowler et al., 2020; Friemuth and Wilson, 2021; Averianov and Sues, 2022). The ungual bears all the distinguishing features of the species †Trierarchuncus prairiensis, which until now has only been reported from the Hell Creek Formation (Fowler et al., 2020; Friemuth and Wilson, 2021). These are: the ventral sulcus extends proximally to the level of the distal termination of the paired foramina, but not past them; the paired foramina are deeply embayed laterally; presence of numerous spur-like projections on the proximal end of the ungual; separation of the flexor tubercle into two small, raised regions; proximal articular surface slightly pinched laterally (Fowler et al., 2020; Friemuth and Wilson, 2021). I also preliminarily refer two pedal unguals from the Lance Formation to †Trierarchuncus prairiensis based on a combination of features, including: paired lateral embayments on either side of the proximal end; slight curvature; absence of a flexor tubercle; a developed proximal lip and deepened nutrient grooves on either side of the ungual that suddenly direct ventrally at the proximal end (Salgado et al., 2009; Xu et al., 2013; Averianov and Sues, 2022). These unguals are identical in morphology to one another and are similar to the manual ungual in the development of the proximal lip and the lateral embayments. 
Coelurosauria indet. taxon
Material.—Shed tooth crown recovered in same block as the holotype of YPM VP 59473 YPM VP 59473 (Figure S3).
Locality and Horizon.—Niobrara County, Wyoming, United States, North America. Recovered during the 1889 expedition lead by John Bell Hatcher. 
Comments.—This ziphodont isolated tooth crown is assignable to a non-avian theropod dinosaur based on its curvature, mediolateral compression, and the presence of serrations along its distal carina. Although this tooth cannot be assigned to a family, it closely compares with teeth assigned to small-bodied tyrannosauroids and dromaeosaurids from the Late Cretaceous of the western interior (Larson and Currie, 2013; Williamson and Brusatte, 2014). This tooth is important for substantiating the best evidence that small-bodied, most probably feathered non-avian theropod dinosaurs coexisted with crown birds. 
Conclusion.-In sum, the faunal survey resulted in the recognition of at least four distinct types of non-avian theropods, including small-bodied troodontids, eudromaeosaurs, small-bodied dromaeosaurids that probably belong within Microraptoria, and parvicursorine alvarezsaurs with strong similarities to †Trierarchuncus prairiensis. All of these are estimated to be considerably larger than the type specimen of YPM VP 59473 (e.g., Longrich and Currie, 2009a, 2009b; Longrich et al., 2011; Fowler et al., 2020). Combining the results of this faunal survey with that carried out by Longrich et al. (2011) shows that the Lance Formation theropod fauna is dominated by avian stem lineages.

Table S1. Measurements of selected elements of the holotype exposed or freed from matrix.
	Element
	Measurements (mm)

	Humerus
	17.65 (proximal max. diameter), 65.05 (part. proximodistal, est. 70), ~5.5 (shaft circumference)

	Ulna
	32.81 (part. proximodistal)

	Radius
	37.02 (part. proximodistal)

	Tibiotarsus
	34.63 (proximodistal), 4.33 (max. shaft diameter)

	Proximal pedal phalanx (III-1?)
	11.5 (proximodistal), 4.0 (distal depth)

	Pedal ungual (IV-3?)
	~5.0 (proximodistal)



Table S2. Biogeographic reconstruction model comparison.
	Model
	AIC, AICc values

	DEC
	292.60, 292.89

	DEC+j
	293.96, 294.58

	DIVALIKE
	298.31, 298.91

	DIVALIKE+j
	298.31, 298.91

	BAYAREALIKE
	291.01, 291.61

	BAYAREALIKE+j
	291.01, 291.61



*p-values from chi-squared tests for statistically significant differences in fit across models with and without the j parameter added were all >>0.05, indicating no discernable benefit to adding j.

Table S3. CT Scanning Parameters.
	scanned 1/6/2023 at YPM CT Scanning Facility

	Specimen
	VP.059473
	VP.059473

	Taxon
	bird
	bird

	Element
	Left humerus; block (large) with radius, ulna, quadrate, skull fragments, femur fragment, ungual phalanx; block (small) with metatarsus, vertebrae, several pedal phalanges
	Tibiotarsus, distal end of large phalanx,  isolated theropod tooth, additional fragments including ungual phalanx 

	Requested by
	Chase Brownstein
	Chase Brownstein

	Specimen location
	177.049Y, 438.785mag
	170.940Y, 617.990mag

	Detector location
	-180
	0

	kV, uA
	104kV, 101uA
	90kV, 89uA

	filter
	no filter
	no filter

	file name
	mf235_VP_59473_2
	mf235_VP_59473_1

	frames to average
	128
	128

	images 
	3
	3

	projections
	3142
	3142

	frames
	2
	2

	Voxel size
	82.9264 μm
	81.0658 μm
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Figure S1. Dromaeosaurids and troodontids of the Lance Formation. Troodontid tooth in (a) ?labial and (b) ?lingual views, compared to (c) the jaw and (d) tooth of a †Troodon-like troodontid from the Judith River Formation (YPM VPPU 22445). Distal half of metatarsal III in (e) lateral, (f) medial, and (g) dorsal views. Left pedal ungual II-3 in (h) medial, (i) proximal, and (j) lateral views. Left pedal phalanx II-1 in (k) medial, (l) lateral, (m) proximal, (n) dorsal, and (o) ventral views. Distal caudal vertebra in (p) lateral, (q) dorsal, and (r) ventral views. Proximal end of pedal phalanx II-2 in (s) lateral view. Abbreviations: distd, distal denticles, mesc, mesial carina, mesd, mesial denticles, coll, collateral ligament pit, buttrs, buttressing surface for adjacent metatarsal, ging, ginglymoid distal end, adex, apex of distal dorsal expansion, ns, neural spine, vens, ventral sulcus. 

Figure S2. Alvarezsaurids of the Lance Formation. ?Left manual ungual I in (a) lateral, (b) medial, and (c) ventral views. Partial pedal ungual in (d) lateral, (e) medial, and (f) ventral views. Complete pedal ungual in (g) lateral, (h) medial, and (i) ventral views. Abbreviations: ng, neurovascular groove, for, foramen on ventral surface, ventr, ventral midline ridge, vents, ventral paired sulcus.

Figure S3. Non-avian theropod tooth recovered with YPM VP 59473 . The serrated tooth of a small-bodied theropod dinosaur recovered from the same matrix as  YPM VP 59473 shown in multiple views.
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