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ESM_1. Source of data used for comparison and phylogenetic analysis.
Hapalops (Scott 1903)
Eucholeops (De Iuliis et al. 2014)
Megalonychotherium (McDonald et al. 2013)
Pliometanastes (UF95400)
Pliomorphus (Pliomorphus mutilates, MACN Pv 4977) 
Megalocnus (Matthew & Paula Couto 1959)
Parocnus (Matthew & Paula Couto 1959, here reported as Mesocnus)
Neocnus (UF 156892 type of Neocnus taupiti, and for N. dousman MacPhee et al. 2000)
Acratocnus (Matthew & Paula Couto 1959; MacPhee et al. 2000)
Megalonyx (McDonald, 1977, MNH 15171, IMNH 17060 and IMNH 23034)
Megistonyx (MBLUZ-P-1668)
Choloepus (IMNH R-944)
Ahytherium (Cartelle et al. 2008)
Torcellia paranense (Brandoni 2011)
Institutional abbreviations: UF: Florida Museum of Natural History; MBLUZ-P, Museo de Biologia de la Universidad del Zulia, sección de Paleontología; IMNH, Idaho Museum of Natural History; MACN, Museo Argentino de Ciencias Naturales.

ESM_2. Modified list of characters of Rincón et al. (2016) and character states employed in phylogenetic analysis. The character numbers are consecutive from McDonald et al. (2013), plus Rincón et al. (2015). With asterisk (*) are the characters modified after Rincón et al. (2015b), and between square bracket ‘[]’ are the original enumeration of the characters of Rincón et al. (2015a).
Characters 1 to 54. The same of McDonald et al. (2013).
Character 55 [1]. Femur diaphysis shape: straight (0); curved (1). 
Character 56 [2]. Valley between the femur head and the greater trochanter: absent (0); shallow (1); deep valley (2).
Character 57 [3]. Lesser trochanter: well-developed, and caudally and medially directed (0); well-developed, and slightly caudally but more medially directed (1); poorly developed, and aligned with the diaphysis (2).
Character 58 [4]. Third trochanter: does not project from the diaphysis of the femur relative to the lateral margin of the greater trochanter (0); projects posteriorly (1).
Character 59 [5]. Third trochanter position: at the middle of the diaphysis (0); distal to the middle of the diaphysis (1); proximal to the middle of the diaphysis (2).
Character 60 [6]. Proximal end of the femur: broader than the distal end (0); same width as the distal end (1); narrower than the distal end (2).
Character 61 [7]. Greater trochanter size: longer than wide and smaller than the head (0); larger or closely equal in size to the head (1).
Character 62* [8]. Lateral epicondyle and medial epicondyle: robust and prominently projected laterally and medially, respectively (0); small and only project slightly (1).
Character 63* [9]. Connection between patellar and condylar surfaces: connected (0) separated (1) medial condyle connected and lateral separated (2) lateral condyle connected and medial separate (3). 
Character 64 [10]. Fovea capitis: present (0); absent (1).
Character 65* [11]. Femur neck: well demarcated (0) slightly demarcated (1) not well demarcated (2). 
Character 66* [12]. Femur head angle with respect to the diaphysis: the stage 0 is interpreted as the angle between the shaft and the femur head between 120-130°.
Character 67 [13]. Greater trochanter position: below to the femur head (0); above the femur head (1); almost at same level as the femur head (2).
Character 68 [14]. Femur diaphysis transverse shape: cylindrical to oval (0); anteroposteriorly flattened (1).
Character 69 [15]. Patellar surface shape: shorter than wide (0); length and width similar (1); longer than wide (2).
Character 70 [16]. Fossa trochanteric: deep and short (0); shallower and longer (1).
Character 71 [17]. Size of the femur condyles: equal in size (0): medial larger than lateral (1).
Character 72 [18]. Femur borders: both sides curved (0); medial side curved and lateral side convex (1).
Character 73 [19]. Tibia diaphysis shape: straight (0); curved (1).
Character 74 [20]. Tibia/femur ratio elongation: greater than or equal to 73% of the femur length (0); less than 73% of femur length (1).
Character 75 [21]. Fibula and tibia connection: proximally and distally unfused (0); fused (1).
Character 76 [22]. Articular proximal surfaces of the tibia: positioned above the diaphysis (0); lateral articular surface displaced laterally (1).
Character 77 [23]. Distal fibular articulation for tibia: posterolateral (0); lateral (1).
Character 78 [24]. Proximal articular facets of the tibia: both concave (0); medial facet convex and lateral concave (1).
Character 79 [25]. Process odontoides angle of the astragalus: more than 90◦ (0); equal to 90◦ (1).

ESM_3. Final dataset employed in the present work.
Hapalops	01001011000[01]0000[01]101[12]121[01]01?00[01][02][01]100010010110[01]2110[01]00101102101?0102000?01001110
Eucholeops	101[12]0111001210?010211110?01001[01]20[01]010100??10200100100?111000011?100000?100?010?
Megalonychotherium	1?01011?001110?1102011001111??1201010100?0?0012010000??????????????????????????
Pliometanastes	101?0?2?1??????1?12?11???0?2??0[12]0012001110?00?000?0?1?0020020110010101101001100
Pliomorphus	[01]01101[23]111[12][12]00011021112100?101020012101210101120010111001101113000011110???????
Megalocnus	21110120110200?11?01002?0202020110121012????22?001111102201010??002001100000110
Parocnus	2112012?111[01]00??1?0110201202120110121012????0[12]20000010?????????????????????????
Neocnus 	[12]0120010111[12]001110211021111[12]01[01][012][01]0120001011011200101100200000100002[01]1??1????0??
Acratocnus 	101201[23]0112300111020002000[01]212120012[01]0110100[12]2[02]00101100[12]002[01]0100012001?[01]?00000?
Megalonyx 	[23]21[12]01211003110111210120000102020012[01]012101010000210111010010111010101111101010
Megistonyx 	1?1100211023111?1?112121121200110112011210??1?20120110?????????????????????????
Choloepus	1012010[01]011300[01]1000021200202101[01]0012101001002010000100000022010101000?000001100
Ahytherium 	10120021102311111?011121000210110012001200102210020111002002001011010??0?100??0
Pattersonocnus	??????????????????????????????????????????????????????00100101?011011101???????
Urumacocnus	??????????????????????????????????????????????????????010020011001001110???????

ESM_4. Results from the TNT analysis. Noted that for both methodologies, ‘prior weights’ and ‘implied weight only’, the results are quite similar. Using the ‘implied weight only’ the topology are more resolved, but in both cases the affinities of the two new Urumaco megalonychids are similar.[image: C:\Users\GeoANDRES\Desktop\Arbol prior weight.emf]Figure S1. Strict consensus tree after the ‘prior weights’ methodology. Consisting in two MPTs. with a TBR score of 23.75, a consistency index (CI) of 0.472 and a retention index (RI) of 0.507.
[image: C:\Users\GeoANDRES\Dropbox\tnt-win-no-tax-limit\GC values.emf]
Figure S2. Frequency differences (GC) arising from symmetric re-sampling based on 1,000 replicates (P=0.33), obtained after the ‘prior weights’ methodology (Figure S1).

[image: C:\Users\GeoANDRES\Desktop\implied weight.emf]
Figure S3. The single MPT after the ‘implied weight only’ (k=3) methodology. 

[bookmark: _GoBack][image: C:\Users\GeoANDRES\Dropbox\tnt-win-no-tax-limit\GC values.emf]
Figure S4. Frequency differences (GC) arising from symmetric re-sampling based on 1,000 replicates (P=0.33), obtained after the ‘implied weight only’ (k=3) methodology (Figure S3). 

ESM_5. Estimated body mass of selected sloths calculated from total femur length (Tl, in cm), using the equation of Scott (1990). Note that the wide body mass observed from the sloth assemblage of the Urumaco Formation. 
	Provenance
	Taxa
	Femur Tl (cm)
	Body mass (Kg)

	Urumaco Formation 
	Urumacocnus urbanii
	27,4
	                 125,9 

	
	Pattersonocnus diazgameroi 
	30,6
	                 185,0 

	
	Urumaquia robusta
	50
	              1.024,6 

	
	Eionaletherium tanycnemius
	51
	              1.097,8 

	
	Mirandabradys urumaquensis
	59,4
	              1.867,8 

	
	Bolivartherium urumaquensis
	58
	              1.718,8 

	
	Urumacotherium garciai
	61,5
	              2.108,3 

	La Venta 
	Pseudoprepotherium confusum
	50,4
	              1.053,5 

	
	cf. Neonematherium sp.
	22,4
	                   62,4 

	
	Pseudoprepotherium confusum
	45,1
	                 715,2 

	
	Scelidothere large
	44,4
	                 677,3 

	
	Small Notrothere
	16,6
	                   22,0 

	Other Miocene from SA


	Pseudoprepotherium venezuelanun
	41,9
	                 553,4 

	
	Baraguatherium takumara
	46
	                 766,2 

	
	Protomegalonys praecursor
	31
	                 193,6 

	
	Torcellia paranense
	36,5
	                 342,1 

	
	Pliomorphus mutilatus 
	39,1
	                 434,8 

	
	Mirandabradys zebasi
	53,5
	              1.297,1 

	
	Mirandabradys socorrensis
	56
	              1.520,9 

	
	Mirandabradys zebasi
	57,1
	              1.627,6 
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