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The expansion of C, grasslands occurred between 6 to 8 million years ago in the North North American e Tooth enamel of 105 specimens from six localities in Nebraska was sampled for bulk analysis. Preference Open
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American Great Plains, as indicated by a marked shift to higher stable carbon isotope oo Eooch e was given to sampling the third molar and premolars since these teeth are among the last ones to develop, Forest
values (5'°C) in fossil mammals and soil carbonates. Prior to this expansion, Great rvingtonian mineralize, and erupt in mammals (Hillson, 2005). When necessary, these were supplemented by the CC Understory, Africa (a)
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compilation of bulk stable carbon and oxygen (5180) isotope values from a variety of S The general method for stable isotope sampling of tooth enamel followed Koch et al. (1997). 3-4 mg of —A— anopy, Africa (a)
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large mammals from six localities in Nebraska, ranging in age from late Miocene pristine enamel powder was drilled off the tooth along a non-occlusal surface parallel to the growth axis -
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(Clarendonian) to late Pliocene (Blancan). As expected, late Miocene taxa had 8'°C using a diamond bit and a variable speed dental arill
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were still present. Through this Miocene-Pliocene transition there is an overall shift to | o o o _ C, Grassland, Kenya (g)
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mean annual temperature observed in the marine record. Our results indicate marked reaction device at the University of Michigan Stable Isotope Laboratory. 6 °C and & "O values of the

change in climate and vegetation in the Great Plains from the late Miocene to the Generalized diagram showing the geochronologic sequence of Nebraska fossil localities, timin%_of resulting CO, were measured on a Finnigan MAT 253 triple collector isotope-ratio-monitoring mass ] _ _ _ ] ] 26 94
Pliocene North American land-mammal ages, aggo%eographlc distribution of fossil localities sampled in this study. spectrometer. Isotopic ratios were normalized using international standards.
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Intra-lab enamel standards (LOX, from modern elephant enamel; MES-1, from fossil mammoth enamel from

New Mexico) were used to monitor variance among batches. Mean values and variance were: 3'°0 = 32.07
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i 04%o and 67C = -5.66 + .071%. (Standard error, n = 29) for LOX and 670 = 23.30 £ .07%o and 6 °C = -9.67 habitats. Error bars show 95% confidence of mean (+ 1.96 SE). CC = closed canopy. Data sources: a,

0% (Standard error, n = 19) for MES-1 Cerling et al. (2004); b, Ehleringer et al. (1987); c, Boutton et al. (1998); d, Jessup et al. (2003); e, Codron et
5. Results Within Localities al. (2005); f, Mooney et al. (1989); g, Cerling and Harris (1999); h, Brown and Smith (1975)
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Modeled constraints on carbon isotope values for vegetation in various habitats normalized to 42° N latitude in
North America based on &'°C values from modern floras. Gray areas indicate overlap in 5'°C values for
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