Text S3. Fourteen minimum and 14 maximum calibrations that were employed in primate timetree analyses with mcmctree [1,2].  Minimum calibrations were based on the oldest crown fossil belong to each clade. Maximum calibrations were based on stratigraphic bounding (two chronologic units), phylogenetic bracketing (two outgroups), and phylogenetic uncertainty as in Meredith et al. [3].

Calibration 1. Lorisiformes. Minimum = 37.1 Ma; maximum = 56 Ma. The minimum age is based on Saharagalago misrensis, which is the oldest crown lorisiform. S. misrensis is known from the Bartonian and was assigned to Galagidae by Seiffert et al. [4]; Karanisia emerged as a crown lorisid in Seiffert et al.'s [4] analysis, although these authors also allow for the possibility of stem lorisid or stem lorisiform status for Karanisia. The maximum age is based on stratigraphic bounding (base of Ypresian = 55.8 +/- 0.2 = 56 Ma). 

Calibration 2. Haplorhini. Minimum = 37.1 Ma; maximum = 58.9 Ma. We used the top of the middle Eocene (37.1 Ma) as a minimum for crown Haplorhini based on the occurrence of numerous eosimiids from the middle Eocene [5] including Tarsius eocaenus [6,7]. Altiatlasius is known from the late Paleocene and is a stem anthropoid in some cladistic analyses [8,9], but not in Bloch et al. [10]. Anthrasimias gujaratensis (54-55 Ma, Sparnacian) is another putative stem anthropoid [8,11], although Rose et al. [9] suggest that Anthrasimias gujaratensis may be a junior synonym of the adapoid Marcgodinotius indicus. Algeripithecus is younger (> 45 Ma) and has been referred to Anthropoidea [12]. However, recent discoveries of more complete specimens of Algeripithecus suggest that it is not an anthropoid [5]. Instead, it may belong to Azibiidae, which has uncertain phylogenetic affinities (e.g., adapiform, early euprimate, plesiadapiform, or even nonprimate) [5]. The maximum age for Haplorhini is based on the possibility that Altiatlasius is a stem anthropoid [8,9].

Calibration 3. Simiiformes (= Anthropoidea). Minimum = 28.3 Ma; maximum = 56 Ma. The minimum age for Anthropoidea is based on Aegyptopithecus (early Oligocene~Rupelian), which is a stem catarrhine in cladistic analyses that were either unconstrained or constrained with a molecular backbone [13]. The oldest stem platyrrhine is Branisella [13] from the late Oligocene of Bolivia (Salla Beds, Chron 8, age = 25.82-27.02 Ma according to Kay et al. [13]). The maximum age for Anthropoidea is based on Algeripithecus minutus, which Seiffert et al. [12] recovered in a polytomy with catarrhines, platyrrhines, Parapithecoidea, and Proteopithecidae. This establishes a maximum of 56.0 for the base of Anthropoidea if we allow for phylogenetic uncertainty, i.e., that Algeripithecus is either a crown anthropoid or one of the first two outgroups. In contrast, Tabuce et al. [14] recovered Algeripithecus as a stem strepsirrhine.  

Calibration 4. Catarrhini. Minimum = 20.55 Ma; maximum = 37.3 Ma. Afropithecus turkanensis, previously Morotopithecus bishopi [15], is dated at 20.6 +/- 0.5 = 20.55 based on overlying lava [16] and is the oldest crown-group catarrhine. It is a stem hominoid [17] or even a crown hominoid [16]. The oldest cercopithecoid is Victoriapithecus [18] at ~19 Ma. The maximum age is based on the oligopithecid Catopitheus, which is sometimes regarded as a stem catarrhine that is a member of the second outgroup to crown catarrhines (fig 1a in Seiffert and Simons [19]). The age of Catopithecus is 34.8-33.7 (Chron C13r) based on Seiffert [20], which is mostly within the Priobonian. We used the base of the Priabonian (37.2 +/- 0.1 = 37.3) as the maximum age for the base of Catarrhini.

Calibration 5. Strepsirrhini. Minimum = 37.1 Ma; maximum = 56 Ma. The minimum age for Strepsirrhini is based on Saharagalago and Karansia. Saharagalago is known from the Bartonian [4] and is assigned to Galagidae; Karanisia emerged as a crown lorisid in Seiffert et al.'s [4] analysis, although these authors also allow for the possibility of stem lorisid or stem lorisiform status for Karanisia. The maximum age is based on early Eocene adapiforms, which may be included in the first or second outgroup to crown Strepsirrhini [21,22]. 

Calibration 6. Hominoidea. Minimum = 11.608; maximum = 28.5. Sivapithecus is the oldest crown hominoid is Finarelli and Clyde's [17] cladistic and stratocladistic analyses. The maximum age for Hominoidea is based on stratigraphic bounding. 

Calibration 7. Aotus to Saguinus + Leontopithecus + Callimico + Callithrix. Minimum = 11.8 Ma; maximum = 28.5 Ma. The minimum age is based on Aotus dindensis, which is the oldest member of the crown clade that includes Aotus and its sister lineage (i.e., subfamily Callitrichinae of Hartwig and Meldrum [23] including Saguinus, Leontopithecus, Callithrix, Callimico, Mohanamico). A. dindensis is known from the Laventan (middle Miocene) [24], which has an age that ranges from 13.5-11.8 Ma [25]. Kay [26] takes a different view and regards A. dindensis as a junior synonym of Mohanamico, but most authors recognize A. dindensis as a distinct taxon, e.g., Hartwig and Meldrum [23] regard Mohanamico and A. dindensis as separate taxa. If A. dindensis is a junior synonym Mohanamico it still remains in the crown clade that includes Aotus and callitrichines. The maximum age is based on stratigraphic bounding. 

Calibration 8. Theropithecus to Papio + Lophocebus. Minimum = 3.5 Ma; maximum = 15.97 Ma. The minimum age is based on the oldest Theropithecus fossils, which are from the Pliocene and have a minimum age of ~3.5 Ma [27,28]. The maximum age is based on stratigraphic bounding. 

Calibration 9. Macaca to other Papionini. Minimum = 5.5 Ma; maximum = 23.03 Ma. The oldest fossil macaque is Macaca libyca from the Turolian (late Miocene) of Egypt [29]. Macaca fossils are also known from Europe by at least 5.3 Ma [30]. The maximum age is based on stratigraphic bounding. 

Calibration 10. Colobinae to Cercopithecinae. Minimum = 8.5 Ma; maximum = 23.03 Ma. The minimum age is based on Microcolobus turgenensis, which is known from Ngeringerowa in sub-Saharan Africa. The age of M. turgenensis is between 8.5 and 10.5 Ma [31]. Jablonski [29] suggests that Microcolobus is closer to colobines than to cercopithecines. The maximum age is based on stratigraphic bounding. 

Calibration 11. Saimiri to Cebus. Minimum = 11.8 Ma; maximum = 28.5 Ma. The minimum age is based on Neosaimiri fieldsi, which is known from the Laventan (midde Miocene) [23] and has an age that ranges from 13.5-11.8 Ma [25]. The maximum age is based on stratigraphic bounding.

Calibration 12. Platyrrhini. Minimum = 11.8 Ma; maximum = 37.3 Ma. Numerous crown platyrrhines, including Neosaimiri, Laventiana, Nuciruptor, Mohanamico, and Aotus dindensis are known from middle Miocene Laventan deposits [23] that have a minimum age of 11.8 Ma. The maximum age is based on Kay et al.’s [13] cladistic analyses, which allow for the possibility (i.e., fig. 21) that Aegyptopithecus (early Oligocene) belongs to the second outgroup to crown Platyrrhini. 

Calibration 13. Homo to Pan. Minimum = 5.11 Ma; maximum = 15.97 Ma. The minimum is based on Ardipithecus ramidus kadabba from Ethiopia, which has been dated at 5.8-5.2 Ma [32]. The oldest fossils are from the Kuseralee Member of the Sagantole Formation [33]. The upper age for this member of the Sagantole Formation is 5.18 +/- 0.07 Ma = 5.11 Mya [34], which is early Pliocene. Orrorin tugenensis and Sahelanthropus tchadensis are older, but not all workers agree that these taxa are early hominins [32,35,36]. The maximum age is based on stratigraphic bounding.

Calibration 14. Ponginae to Homininae. Minimum = 11.608 Ma; maximum =  28.5 Ma. Sivapithecus is the oldest crown member of Hominidae in Finarelli and Clydes’s [17] cladistic and stratocladistic analyses. The maximum age is based on stratigraphic bounding.
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