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Background & Taxonomy

• The horse family                                                            
(Perissodactyla: Equidae)                                                                      
is composed of approximately                                                            
35 genera

• These are primarily extinct                                                            
forms from Cenozoic                                                             
sediments, but also include                                                               
the modern genus Equus MacFadden 1992



Background & Taxonomy

• The equids, along with some                                                         
other extinct perissodactyls                                                            
form the superfamily (or clade)                                             
Equoidea

• Equoidea = Equidae +                                                   
Palaeotheriidae + other non-equid                                          
equoids (e.g., Hallensia,                                                          
Hyracotherium leporinum,                                     
Propachynolophus)                                                      Froelich 2002



Background & Taxonomy

• Previous baraminological studies, utilizing published datasets of 
skeletal characters, concluded that the horses form a single 
monobaramin

• None of these studies, however, have detected consistent 
discontinuity between the horses and any outgroup taxa 

2003 2004 2016

1989 1994 2013

33 Cranial & 
Postcranial

19 Taxa 35 Cranial & 
Postcranial

13 Taxa 72 Cranial & 
Dental

26 Taxa



Our Previous Research

• Using new statistical baraminology techniques, we confirmed the 
conclusions of these previous studies that all horses belong to the 
same monobaramin (Gregory et al. 2022)

ORIGINAL
(Cavanaugh et al. 2003)

BEST COMBINATION OF NEW TECHNIQUES
(Gregory et al. 2022)



ORIGINAL
3D ANOPA Simple 0.95 
Cavanaugh et al. 2003

ORIGINAL
MDS Simple 0.95

Wood 2005

NEW ANALYSIS
MDS Simple 0.95

Gregory et al. 2022

NEW ANALYSIS
MDS Jaccard 0.90
Gregory et al. 2022

Our Previous Research

• We also confirmed that horses form a stratomorphic series, further 
confirming their status as a monobaramin (Gregory et al. 2022)



Goal of Present Study

• The goal of the present study is to investigate potential 
discontinuity and holobaraminic status of horses and other 
similar taxa using new datasets and baraminological techniques

1) Froelich (2002): Statistical Baraminology of extinct horses (and 
outgroups) skeletal morphology

2) Rose et al. (2014): Statistical Baraminology of extinct horses (and 
outgroups) skeletal morphology



• Two equid datasets (complete and various subsets) analyzed using 
new baraminological methods (BARCLAY–Wood 2020, 2021):
oDistance Correlation Analysis (DCA) with Pearson & Spearman correlations
oClassic Multidimensional Scaling (MDS)
oMedoid Partitioning (PAM) and Fuzzy Analysis (FANNY)
oBoth Simple Matching and Jaccard distances as well as character 

relevances of 0.0 and 0.75 were utilized for all analyses
oAverage silhouette widths calculated for PAM & FANNY
oFroelich (2002): 125 cranial, postcranial & dental characters for 48 taxa
oRose et al. (2014): 208 cranial, postcranial & dental characters for 53 taxa
oVarious outgroup taxa included

Statistical Baraminology Methods



• Equids shared continuity with one another and sometimes with 
other perissodactyls (especially non-equid equoids)

Statistical Baraminology Results

Froelich 2002

Equids vs. All Other Perissodactyls

*Jaccard/Spearman and 0.0 character relevance analyses (some not shown) very similar to Simple/Pearson and 0.75
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*Jaccard/Spearman and 0.75 character relevance analyses (some not shown) very similar to Simple/Pearson and 0.0



• Equids shared continuity with one another and sometimes with 
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Froelich 2002

Equids vs. Non-Equid Equoids



• Equids shared continuity with one another and sometimes with 
other perissodactyls (especially non-equid equoids)
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• It is worth noting that, in several analyses, members of 
Paleotheriidae (Equoidea) were not continuous with the equids but 
were, in fact, discontinuous with them

Statistical Baraminology Results

Rose et al. 2014

Equids vs. Non-Equid Equoids



Froelich 2002

Equids vs. Non-Equid Equoids

• It is worth noting that, in several analyses, members of 
Paleotheriidae (Equoidea) were not continuous with the equids but 
were, in fact, discontinuous with them

Statistical Baraminology Results



• Equids also displayed discontinuity with at least some tapiromorphs
(non-equoids) in DCA from both studies

Statistical Baraminology Results

Rose et al. 2014

Equids vs. All Other Perissodactyls

Froelich 2002



• And finally, equids displayed discontinuity with many non-
perissodactyl outgroups across relevant analyses

Statistical Baraminology Results

Froelich 2002

Equids vs. Non-Perissodactyls



• And finally, equids displayed discontinuity with many non-
perissodactyl outgroups across relevant analyses

Statistical Baraminology Results

Rose et al. 2014

Equids vs. Non-Perissodactyls



Statistical Baraminology Discussion

• Wood et al. (2003) define a “holobaramin as a group of known 
organisms that share continuity…and are bounded by 
discontinuity.”

• Based on the evidence presented here, we conclude that the 
equids, or perhaps some larger equoid group (excluding 
paleotheriids), form a single holobaramin



Overall Conclusions

• These results, which are consistent with previous studies, including 
our own (Gregory et al. 2022), directly impact creationist 
perspectives on speciation after the flood and how diversification 
of the horses should be understood

• If we assume an end-Cretaceous                                                     
Flood terminus, a single horse                                                     
baramin serves as an example of                                                                                              
rapid, post-Flood intrabaraminic
diversification in the YEC model

Restoration of Eurohippus parvulus on display in the Museum für 
Naturkunde, Berlin, Germany. Photo courtesy Haplochromis (Wikipedia).
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