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Each calibration is numbered and the phylogenetic placement of the calibration is highlighted in

Supplementary Fig. 3.

Calibration 1. Node: Crown-group Cyprinidae. First occurrence: TParabarbus. Zaissan Basin,

East Kazakhstan (1). Resolution in phylogenetic analyses: tParabarbus is the oldest and reliable

fossils of Cyprinidae as we known, resolved as crown lineage cyprinid (Barbini and Leuciscini),

relative to Danioninae (2,3). Age estimate: 40.4-48.6 Ma (4).

Calibration 2. Node: Stem-lineage Barbinae. First occurrence: TParabarbus mynsajensis and

tBarbus sp. Turgai Basin, Central Kazakhstan (1) and Romania (5). Resolution in phylogenetic

analyses: tParabarbus mynsajensis and tBarbus sp. are the oldest fossils of Barbinae as we

known, resolved as stem lineage Barbinae. Age estimate: 27.82-33.9 Ma (1,5).

Calibration 3. Node: Stem-lineage Cyprinus. First occurrence: tCyprinus sp. Shanwang,

Shandong, China (6). Resolution in phylogenetic analyses: T Cyprinus sp. is the oldest fossils of

Cyprinus as we known, resolved as stem lineage Cyprinus. Age estimate: 16-18 Ma (7). Note:

tEoprocypris maomingensis is not the fossils of Cyprinus, but may be the ancestor of Cyprininae

(6.8).

Calibration 4. Node: MRCA of Cyprinus carpio and Cyprinus rubrofuscus. First occurrence:

+Cyprinus carpio Linn. Shihuiba, Lufeng, Yunnan, China (9). Resolution in phylogenetic analyses:

+Cyprinus carpio Linn. is the oldest fossils of Cyprinus carpio as we known, which has close

genetic relationship with Cyprinus rubrofuscus (Supplementary Fig. 3). Age estimate: 5.333-11.63

Ma (9).

Calibration 5. Node: Stem-lineage Carassius. First occurrence: T Palaeocarassius sp.

Baden-Wiirttemberg, Germany (10). Resolution in phylogenetic analyses: tPalaeocarassius sp. is



the oldest fossils of Carassius as we known, resolved as stem lineage Carassius. Age estimate:

16.0-16.9 Ma (10).

Calibration 6. Node: MRCA of Carassius auratus and Carassius langsdorfii. First occurrence:

tCarassius auratus Linn. Yushe Basin, Wuxiang County, Shanxi, China (11). Resolution in

phylogenetic analyses: TCarassius auratus Linn. is the oldest fossils of Carassius auratus as we

known, which has close genetic relationship with Carassius langsdorfii (Supplementary Fig. 3).

Age estimate: 3.4-5.2 Ma (12).

Calibration 7. Node: Stem-lineage Schizothoracins. First occurrence: T Plesioschizothorax

macrocephalus. Lunbola Basin, Bange County, Xizang, China (13). Resolution in phylogenetic

analyses: TPlesioschizothorax macrocephalus is the oldest fossils of Schizothoracins with

specialized, resolved as stem lineage Schizothoracins (primitive and specialized). Age estimate:

16-18 Ma (7).

Calibration 8. Node: Stem-lineage Gymnocypris. First occurrence: T Gymnocypris sp. indet.

Kunlun Pass Basin, northeastern Tibetan Plateau, China (14). Resolution in phylogenetic analyses:

tGymnocypris sp. indet. is the oldest fossils of Gymnocypris as we known, resolved as stem

lineage Gymnocypris. Age estimate: 2.58-3.600 Ma (15).

Calibration 9. Node: Stem-lineage Pseudorasbora. First occurrence: T Pseudorasbora

macrocephala. Shanwang, Shandong, China (16). Resolution in phylogenetic analyses:

tPseudorasbora macrocephala is the oldest fossils of Pseudorasbora as we known, resolved as

stem lineage Pseudorasbora. Age estimate: 16-18 Ma (7).

Calibration 10. Node: Stem-lincage Gnathopogon. First occurrence: T Gnathopogon

macrocephala. Shanwang, Shandong, China (17). Resolution in phylogenetic analyses:



tGnathopogon macrocephala is the oldest fossils of Grathopogon as we known, resolved as stem

lineage Gnathopogon. Age estimate: 16-18 Ma (7).

Calibration 11. Node: Stem-lineage Rutilus. First occurrence: TRutilus sp. Baden-Wiirttemberg,

Germany (10). Resolution in phylogenetic analyses: T Rutilus sp. is the oldest fossils of Rutilus as

we known, resolved as stem lineage Rutilus. Age estimate: 16.0-16.9 Ma (10).

Calibration 12. Node: Stem-lineage Elopichthys and Ctenopharyngodon, dating the MRCA of

Elopichthys bambusa and Ctenopharyngodon idella. First occurrence: tElopichthys sp. and

tCtenopharyngodon sp. Sihong, Jiangsu, China (18). Resolution in phylogenetic analyses: T

Elopichthys sp. and tCtenopharyngodon sp. are the oldest fossils of FElopichthys and

Ctenopharyngodon as we known, which have close genetic relationship (Supplementary Fig. 3).

Age estimate: 16.0-20.4 Ma (18).

Calibration 13. Node: MRCA of Hypophthalmichthys molitrix and Hypophthalmichthys nobilis.

First occurrence: tHypophthalmichthys molitrix. Yushe Basin, Wuxiang County, Shanxi, China

(11). Resolution in phylogenetic analyses: THypophthalmichthys molitrix is the oldest fossils of

Hypophthalmichthys molitrix as we known, which has close genetic relationship with

Hypophthalmichthys nobilis (Supplementary Fig. 3). Age estimate: 3.4-5.2 Ma (12).

Calibration 14. Node: Stem-lineage Abramis. First occurrence: TAbramis sp. Dniester Basin,

Moldova (19). Resolution in phylogenetic analyses: TAbramis sp. is the oldest fossils of Abramis

as we known, resolved as stem lineage Abramis. Age estimate: 3.6-5.3 Ma (19).



Supplementary Fig. 1 Phylogeny of 1420 Cyprinidae species and three Cobitidae species inferred

from cytochrome b gene based on Maximum likelihood analysis. The numbers beside the nodes are

the bootstrap proportions.

Supplementary Fig. 2 Phylogeny of 1420 Cyprinidae species and three Cobitidae species inferred

from cytochrome b gene based on Bayesian inference analysis. The numbers beside the nodes are

Bayesian posterior probabilities.

Supplementary Fig. 3 The time-calibrated phylogeny chronogram of Cyprinidac based on the

optimal maximum likelihood tree topology and fourteen fossil age constraints. The gray bars

indicate the 95% credibility interval of divergence time estimated. The nodes with age priors taken

from the fossil record are numbered and specific information on calibrations are given in the

Supplementary Text.

Supplementary Fig. 4 The rate-through-time plot of endemic East Asian cyprinids. The red line

represents the net diversification rate. The shaded area indicates the 95% Bayesian credible interval.

Supplementary Fig. 5 The time-calibrated phylogeny of Cyprinidae with egg types based on

Bayesian inference analysis. Ancestral egg types for reconstructed nodes are represented by the

following colors and letters: bule (A): adhesive; green (B): bivalve; cyan (C): demersal; red (D):

nesting; yellow (E): semi-buoyant.

Supplementary Fig. 6 The time-calibrated phylogeny of endemic East Asian cyprinids with egg

types based on the ancestral egg type reconstruction of Cyprinidae (Supplementary Fig. 5).

Ancestral egg types for reconstructed nodes are represented by the following colors and letters: bule



(A): adhesive; cyan (C): demersal; yellow (E): semi-buoyant.

Supplementary Fig. 7 The time-calibrated phylogeny chronogram of schizothoracine fishes based
on time tree of Cyprinidae (Supplementary Fig. 3). The gray bars indicate the 95% credibility

interval of divergence time estimated.
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