
Appendix 1.  Isotope ratios and sample information for fossils analyzed in this study.
Sample IDa Localityb NALMAc δ13C(PDB) δ18O(PDB) Taxon Materiald Age Lat. Long.

(‰) (‰) (Ma) (°N) (°W)
NEBRASKA

UNSM 113006 Albert Ahrens Quarry (NT) mIRV -8.3 -6.2 Equus sp. p4, WT .5 40 98
UNSM 113009 Albert Ahrens Quarry (NT) mIRV -9.9 -7.1 Equus sp. rm3, WT .5 40 98
UNSM 113014 Albert Ahrens Quarry (NT) mIRV -9.3 -6.3 Equus sp. rp2, WT .5 40 98
UNSM 113026 Albert Ahrens Quarry (NT) mIRV -9.6 -6.1 Equus sp. rP4, WT .5 40 98
UNSM 33507 Angus Quarry (T) mIRV -7.4 -5.6 Equus excelsius lM3, WT .5 40 98
UNSM 33512 Angus Quarry (T) mIRV -0.7 -4.5 Equus excelsius P, WT .5 40 98
UNSM 33527 Angus Quarry (T) mIRV -2.0 -4.7 Equus excelsius rM3, WT .5 40 98
UNSM 49181 Angus Quarry (T) mIRV -5.5 -4.6 Equus calabatus rm2, WT .5 40 98
UNSM 1286-89 A Big Springs (T) lBLA -2.4 -5.9 Equus simplicidens indet., PT 2.3 43 98
UNSM 1286-89 B Big Springs (T) lBLA -5.9 -6.3 Equus simplicidens indet., FG 2.3 43 98
UNSM 1286-89 C Big Springs (T) lBLA -5.8 -8.9 Equus simplicidens indet., PT 2.3 43 98
UNSM 1286-89 D Big Springs (T) lBLA -3.2 -4.9 Equus simplicidens indet., PT 2.3 43 98
UNSM 1286-89 E Big Springs (T) lBLA -4.1 -5.6 Equus simplicidens indet., FG 2.3 43 98
UNSM 51658 Big Springs (T) lBLA -2.1 -6.4 Equus simplicidens M1, FG 2.3 42 98
UNSM 54841 Big Springs (T) lBLA -2.0 -2.6 Equus simplicidens M1, FG 2.3 43 98
F:AM 129403 Quinn Gravel Pit (T) lBLA -4.1 -6.6 Equus sp. P, WT 2.5 43 101
UNSM 122059 Quinn Gravel Pit (T) lBLA -3.3 -6.1 Equus simplicidens indet., FG 2.5 43 101
UNSM 122060 Quinn Gravel Pit (T) lBLA -4.2 -3.1 Equus simplicidens indet., FG 2.5 43 101
UNSM 42470 South Wind Prospect (NT) lBLA -9.0 -7.8 Equus simplicidens M1, FG 2.5 42 98
UNSM 47299 South Wind Prospect (NT) lBLA -7.5 -7.8 Equus simplicidens P3 2.5 42 98
F:AM 129413 Hall Gravel Pit BLA -3.1 -8.1 Equus sp. P2, WT 3 … …
UNSM 122056 Broadwater (T) mBLA -4.7 -7.4 Equus simplicidens M2, FG 3 41 103
UNSM 122057 Broadwater (T) mBLA -5.9 -9.6 Equus simplicidens M3, FG 3 41 103
UNSM 2523-41 A Broadwater (T) mBLA -6.2 -10.3 Equus simplicidens indet., WT 3 41 103
UNSM 2523-41 B Broadwater (T) mBLA -4.4 -8.0 Equus simplicidens indet., PT 3 41 103
UNSM 2523-41 C Broadwater (T) mBLA -2.1 -7.0 Equus simplicidens indet., PT 3 41 103
UNSM 2523-41 D Broadwater (T) mBLA -6.3 -7.4 Equus simplicidens indet., PT 3 41 103
UNSM 2523-41 E Broadwater (T) mBLA -10.1 -6.2 Equus simplicidens indet., WT 3 41 103
UNSM 122058 Lisco (NT) eBLA -6.4 -5.3 Equus simplicidens P3, PT 4 42 103
UNSM 325-41 Lisco (NT) eBLA -6.3 -5.9 Equus simplicidens rP3, FG 4 42 103
UNSM 5847 Lisco (NT) eBLA -6.2 -5.4 Equus simplicidens P3, FG 4 42 103
UNSM 122052 Devil's Nest Airstrip ltHPH -2.7 -8.1 Dinohippus sp. m, FG 5 43 97



UNSM 122053 Devil's Nest Airstrip ltHPH -5.7 -6.4 Astrohippus sp m, FG 5 43 97
UNSM 117961 Ashton Quarry lHPH -8.4 -2.3 Neohipparion eurystyle lM3, WT 6 41 99
UNSM 122046 Ashton Local Fauna lHPH -8.9 -6.7 Neohipparion eurystyle p4, FG 6 42 99
UNSM 122047 Ashton Local Fauna lHPH -9.7 -6.3 Neohipparion eurystyle m2, FG 6 42 66
UNSM 117962 Mailbox Prospect lHPH -10.0 -3.5 Neohipparion eurystyle rp4, WT 6 43 98
UNSM 122054 Mailbox Prospect lHPH -10.7 -8.4 equid indet. indet., PT 6 43 98
UNSM 122055 Mailbox Prospect lHPH -6.9 -4.5 equid indet. indet., FG 6 43 98
UNSM 122035 Rick Irwin lHPH -1.0 -5.5 Dinohippus sp. M3, FG 6 43 100
UNSM 122036 Rick Irwin lHPH -8.6 -2.8 Dinohippus sp. m, PT 6 43 100
UNSM 122037 Rick Irwin lHPH -9.0 -3.9 Dinohippus sp. p, PT 6 43 100
UNSM 122038 Rick Irwin lHPH -6.0 -7.1 Dinohippus sp. indet., PT 6 43 100
UNSM 122039 Rick Irwin lHPH -7.7 -3.9 Nanippus sp. indet., FG 6 43 100
UNSM 122040 Uptegrove local fauna lHPH -9.3 -7.8 Dinohippus sp. P3, FG 6 41 103
UNSM 122041 Uptegrove local fauna lHPH -9.4 -9.1 Dinohippus sp. p4, FG 6 41 103
UNSM 61097 Uptegrove local fauna lHPH -9.6 -8.5 Dinohippus sp. m1, FG 6 41 103
UNSM 122042 Uptegrove local fauna lHPH -9.5 -7.3 Nannippus lenticularis indet., PT 6 41 103
UNSM 122043 Uptegrove local fauna lHPH -10.8 -7.4 Nannippus lenticularis M3, PT 6 41 103
UNSM 61082 Uptegrove local fauna lHPH -9.9 -5.4 Nannippus lenticularis M, PT 6 41 103
UNSM 96150 ZX-Bar lHPH -9.8 -9.4 Nannippus sp. M2, FG 6 42 104
UNSM 96185 ZX-Bar lHPH -8.7 -5.8 Dinohippus leidyanus m, FG 6 42 104
UNSM 96186 ZX-Bar lHPH -8.3 -8.5 Nannippus sp. m3, FG 6 42 104
UNSM 1112-47 A Cambridge local fauna mHPH -8.5 -4.1 Calippus sp. M2, WT 7 40 101
UNSM 1112-47 B Cambridge local fauna mHPH -8.6 -4.9 Calippus sp. indet., WT 7 40 101
UNSM 122044 Cambridge local fauna mHPH -10.3 -5.5 Calippus sp. indet., FG 7 40 101
UNSM 122045 Cambridge local fauna mHPH -10.5 -1.9 Calippus sp. M1, FG 7 40 101
UNSM 1233-47 Cambridge local fauna mHPH -9.1 -4.0 Calippus sp. lM3, FG 7 40 101
UNSM 4220 Cambridge local fauna mHPH -9.4 -2.9 Calippus sp. P4, FG 7 40 101
UNSM 1112-47C Cambridge local fauna mHPH -9.7 -3.6 Neohipparion eurystyle m, PT 7 40 101
UNSM 1112-47 D Cambridge local fauna mHPH -9.7 -4.2 Neohipparion eurystyle M, FG 7 40 101
UNSM 4017 Cambridge local fauna mHPH -8.4 -4.0 Neohipparion eurystyle lM3 7 40 100
UNSM 615-48A Cambridge local fauna mHPH -8.5 -5.9 Neohipparion eurystyle M1, PT 7 40 101
UNSM 615-48 B Cambridge local fauna mHPH -8.5 -4.8 Neohipparion eurystyle M1, PT 7 40 101
UNSM 58448 Greenwood Canyon mHPH -7.4 -7.9 Neohipparion sp. lm2, WT 7 42 103
UNSM 58449 Greenwood Canyon mHPH -8.0 -2.6 Neohipparion sp. rm2, WT 7 42 103
UNSM 58455 Greenwood Canyon mHPH -8.4 -6.2 Neohipparion eurystyle M, WT 7 42 103
UNSM 58458 Greenwood Canyon mHPH -8.3 -6.9 Neohipparion eurystyle lm3, WT 7 42 103
UNSM 4273 Oshkosh local fauna mHPH -9.1 -6.3 Neohipparion eurystyle M1, FG 7 41 102



UNSM 4274 Oshkosh local fauna mHPH -9.0 -7.2 Neohipparion eurystyle M3 7 41 102
UNSM 4291 Oshkosh local fauna mHPH -9.2 -5.3 Neohipparion eurystyle rM3, WT 7 41 102
UNSM 59204 Oshkosh local fauna mHPH -9.4 -1.8 Neohipparion eurystyle lM, PT 7 41 102
UNSM 59208 Oshkosh local fauna mHPH -9.1 -3.6 Neohipparion eurystyle m, PT 7 41 102
UNSM 59211 Oshkosh local fauna mHPH -9.9 -2.8 Neohipparion eurystyle lM3, WT 7 41 102
UNSM 59212 Oshkosh local fauna mHPH -9.2 -7.0 Neohipparion eurystyle M, PT 7 41 102
AMNH 17599A Aphelops Draw Q#1 eHPH -9.5 -7.5 Dinohippus leidyanus M, FG 8 … …
UNSM 2917 Lemoyne Quarry eHPH -9.2 -4.5 Neohipparion cf. eurystyle P4?, WT 8 41 102
UNSM 2925 Lemoyne Quarry eHPH -7.9 -6.3 Neohipparion eurystyle p4, WT 8 41 102
UNSM 2935 Lemoyne Quarry eHPH -8.6 -4.5 Neohipparion sp. m2, WT 8 41 102
UNSM 94449 Lemoyne Quarry eHPH -8.3 -6.3 Neohipparion eurystyle rM1, WT 8 41 102
AMNH 21524 The Pits eHPH -9.7 -9.4 Neohipparion eurystyle M, FG 8 43 104
UNSM 94382 North Shore lCLR -9.2 -3.2 Cormohipparion occidentale lp4, WT 9 41 102
UNSM 94394 North Shore lCLR -8.6 -4.6 Cormohipparion occidentale lm3, WT 9 41 102
UNSM 97039 North Shore lCLR -8.6 -3.3 Cormohipparion occidentale rm2, WT 9 41 102
UNSM 97040B North Shore lCLR -8.5 -3.3 Cormohipparion occidentale rm2, WT 9 41 102
UNSM 122048 North Shore lCLR -9.7 -2.4 Neo or Cormohipparion m, FG 9 41 102
UNSM 122049 North Shore lCLR -9.7 -4.3 Neo or Cormohipparion indet., PT 9 41 102
UNSM 117939 Pratt Slide lCLR -12.4 -5.2 Cormohipparion sp. lP3, WT 9 43 100
UNSM 117940 Pratt Slide lCLR -12.6 -4.5 Cormohipparion sp. rP4, WT 9 43 100
UNSM 122050 Pratt Slide lCLR -9.4 -2.0 Neo or Cormohipparion indet, PT 9 43 100
UNSM 122051 Pratt Slide lCLR -10.4 -4.9 Neo or Cormohipparion M, PT 9 43 100
UNSM 117941a Pratt Slide lCLR -9.8 -4.9 Pliohippus sp. rM2, WT 9 43 100
UNSM 117942 Pratt Slide lCLR -10.9 -4.0 Pseud. cf. P. skinneri rP3 or rP4 9 43 100
F:AM 128753 Xmas Quarry lCLR -10.6 -5.4 Cormohipparion occidentale M, WT 9 43 100
F:AM 128785 Xmas Quarry lCLR -9.9 -6.8 Hipparion tehonense M, WT 9 43 100
UNSM 117946 Zochol Quarry mCLR -8.5 -5.1 Pliohippus sp. m, WT 10 42 103
UNSM 117943 Zochol Quarry mCLR -9.9 -3.9 Pseudhipparion gratum rM3, WT 10 42 103
UNSM 117944 Zochol Quarry mCLR -9.1 -1.3 Pseudhipparion gratum M1, WT 10 42 103
UNSM 117945 Zochol Quarry mCLR -9.1 -4.5 Pseudhipparion gratum rP3, WT 10 42 103
UNSM 117948 Annie's Geese Cross lBAR -9.0 -2.9 cf. Cormohipparion rP4, WT 12 43 98
UNSM 117947 Annie's Geese Cross lBAR -8.5 -1.9 Megahippus mckennai rM3, WT 12 43 98
UNSM 46712 Annie's Geese Cross lBAR -10.0 -3.1 Protohippus perditus lP3, WT 12 43 98
UNSM 46713 Annie's Geese Cross lBAR -10.9 -4.7 Protohippus perditus lP3, WT 12 43 98
UNSM 94462 Hazard Homestead lBAR -8.3 0.0 Calippus placidus lP3, WT 12 40 101
UNSM 94616 Hazard Homestead lBAR -8.3 -2.7 Calippus placidus rp3, WT 12 40 101
UNSM 117955 Hazard Homestead lBAR -8.1 -2.1 Merychippus insignis rP4, WT 12 40 101



UNSM 11794 Hazard Homestead lBAR -7.7 -2.8 Pliohippus mirabilis lM1, WT 12 40 101
UNSM 84227 Norden Bridge Quarry mBAR -8.7 -3.7 Calippus francisi rM3, WT 13.5 43 100
UNSM 84206 Norden Bridge Quarry mBAR -8.5 -3.1 Megahippus cf. M. mckennai rM2?, WT 13.5 43 100
UNSM 85094 Norden Bridge Quarry mBAR -9.5 -4.8 Merychippus insignis rM3, WT 13.5 43 100
UNSM 84221 Norden Bridge Quarry mBAR -9.0 -3.8 Parahippus cognatus lM2, WT 13.5 43 100
F:AM 110389 Echo Quarry eBAR -8.2 -5.1 Merychippus insignus lP4 15 43 104
F:AM 71518 West Surface Quarry eBAR -7.8 -4.4 Desmatippus sp. M 15 43 104
F:AM 110490 Thompson Quarry lHEM -9.3 -7.4 Merychippus primus M 17.5 43 …
F:AM 110456 Thompson Quarry lHEM -9.0 -6.6 Merychippus primus M 17.5 43 …

TEXAS

TMM 937-932 Blackwater Draw RAN -6.2 -0.8 Equus scotti indet. 0.1 34 103
TMM 31179-61 Mt. Blanco BLA -6.0 -3.5 equid indet. M 2 34 101
TMM 31216-14 Mt. Blanco BLA -1.0 -0.2 equid indet. M3 2 34 101
TMM 40664-255 Red Light/Love Ranch BLA -0.2 -5.1 Equus simplicidens indet. 2 31 105
TMM 31166-3 Bridwell Ranch BLA 0.1 0.5 Equus simplicidens M 3 34 101
TMM 31166-4 Bridwell Ranch BLA -3.9 -1.0 Nannippus phlegon P 3 34 101
TMM 30937-36 Bailey Farm lHPH -5.9 0.1 Dinohippus sp. P2 6 35 101
TMM 39038-1B Cleo Hibbard Ranch lHPH -6.1 0.7 Dinohippus sp. M 6 35 101
UCMP 140465 Coffee Ranch lHPH -9.1 1.9 Astrohippus ansae M3, WT 6.6 36 101
UCMP 140466 Coffee Ranch lHPH -6.1 -0.5 Astrohippus ansae M3, WT 6.6 36 101
UCMP 140467 Coffee Ranch lHPH -8.1 -0.6 Astrohippus ansae M3, WT 6.6 36 101
UCMP 140462 Coffee Ranch lHPH -7.9 0.3 Dinohippus interpolatus M3, WT 6.6 36 101
UCMP 140463 Coffee Ranch lHPH -9.7 -1.6 Dinohippus interpolatus M3, WT 6.6 36 101
UCMP 140464 Coffee Ranch lHPH -7.9 -1.1 Dinohippus interpolatus M3, WT 6.6 36 101
F:AM 129414 Coffee Ranch lHPH -6.4 0.3 Dinohippus interpolatus M3, WT 6.6 36 101
UCMP 140468 Coffee Ranch lHPH -8.4 1.3 Nannippus lenticularis M3, WT 6.6 36 101
UCMP 140469 Coffee Ranch lHPH -8.1 -1.4 Nannippus lenticularis M3, WT 6.6 36 101
UCMP 140470 Coffee Ranch lHPH -10.8 2.0 Nannippus lenticularis M3, WT 6.6 36 101
UCMP 140471 Coffee Ranch lHPH -5.8 -0.9 Neohipparion eurystyle M3, WT 6.6 36 101
UCMP 140472 Coffee Ranch lHPH -10.1 -0.2 Neohipparion eurystyle M3, WT 6.6 36 101
UCMP 140473 Coffee Ranch lHPH -8.4 -1.9 Neohipparion eurystyle M3, WT 6.6 36 101
F:AM 129415 Coffee Ranch lHPH -5.8 -0.3 Neohipparion eurystyle M3, WT 6.6 36 101
F:AM 129416 Coffee Ranch lHPH -2.7 -1.6 Neohipparion eurystyle M3, WT 6.6 36 101
TMM 42496-26 Janes-Prentice Gravel Pit HPH -9.3 -1.1 Nannippus lenticularis M 7 33 102
F:AM 129409 Box T Quarry eHPH -8.3 -2.8 Dinohippus interpolatus M3, WT 8 36 …
F:AM 129408 Box T Quarry eHPH -10.7 -3.2 Neohipparion eurystyle M3, WT 8 36 …



TMM 255-37 A&C Risley Farm CLR -11.0 -2.7 Pseudhipparion cf. gratum P 10.5 35 101
TMM 947-22 Couch Ranch CLR -9.7 -1.3 Pliohippus cf. supremus M 10.5 36 101
TMM 40282-227 Stanton Ranch CLR -11.3 0.8 equid indet. M 10.5 35 101
F:AM 129402 MacAdams Quarry eCLR -9.1 -4.2 Pseudhipparion hessei M3, WT 11 36 …
F:AM 129406-A MacAdams Quarry eCLR -10.7 -2.9 Pseudhipparion hessei P2, WT 11 36 …
F:AM 129406-B MacAdams Quarry eCLR -11.5 -1.1 Pseudhipparion hessei P3, WT 11 36 …
F:AM 129406-C MacAdams Quarry eCLR -11.4 -0.8 Pseudhipparion hessei P4, WT 11 36 …
a. F:AM, Frick Collection, American Museum of Natural History; UNSM, University of Nebraska State Museum; AMNH, American Museum of Natural
History; TMM, Texas Memorial Museum; UCMP, University of California Museum of Paleontology.  Capital letter suffixes represent different individuals
with the same museum number.
b. NT, no tortoise remains have been recovered from locality; T, tortoise remains have been recovered from locality.
c. RAN, Rancholabrean; IRV, Irvingtonian; BLA, Blancan; HPH, Hemphillian; CLR, Clarendonian; BAR, Barstovian; HEM, Hemingfordian.  Prefixes l, lt, m,
and e are late, latest, medial, and early, respectively.
d. M, P, upper molar and premolar, respectively; m, p, lower molar and premolar, respectively.  R,r: right; L, l: left. WT, sample from intact whole tooth; PT,
sample from intact, partial tooth; FG, sample from tooth fragments.


