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Abstract
Baraminology studies are beginning to use genetic data more regularly to elucidate the distance 

between the kinds. However, we do not know whether to expect all kinds to be internally equidistant 
or if there will be variance in sequence similarity between kinds. Nor do we know what factors may 
contribute to the genetic similarity or dissimilarity within and between kinds. This lack of knowledge 
seriously hampers our ability to estimate the boundaries of a given kind. This paper proposes that kinds 
should not be expected to be equidistant and suggests several lineage-related factors that would 
influence the genetic diversity of these kinds. Using mitochondrial sequence similarities, this paper 
analyzes sampled taxa, speciation rates, and founding population size to see which metrics correlate 
with sequence divergence. Other possible metrics are suggested, some of which are unavailable 
at present, while others could be the subject of future studies. These metrics may help predict the 
divergence levels of created kinds in future studies.
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Introduction
Baraminology, the study of created kinds, has 

existed since Linneaus (Linnaeus 2003, 113), though 
the word baramin did not come into existence until 
much later (Marsh 1941), and the word baraminology 
even later than that (Wise 1990). Statistics followed 
shortly thereafter (Robinson and Cavanaugh 1998). 
While there has been some effort to determine what a 
kind is (Lightner, Hennigan, and Purdom 2011; Wood 
2006; Wood et al. 2003), there has been little effort 
to set forth what results should be expected when 
conducting statistical baraminological analysis. 

Precisely what a kind is remains a subject of 
some debate. Most baraminologists have assumed 
it is generally at the family level of the Linnean 
classification system (Wood 2006). However, there 
are known exceptions (for example, Proboscidea) 
(Lightner 2012), and some baraminologists have 
taken issue with the estimation. Wilson (2021) has 
proposed using taxonomically restricted genes to 
identify kind boundaries. While this could be helpful, 
gene loss is possible, making these genes only a 
partial solution to identifying the boundaries of 
kinds. For the purposes of this paper, the kind will 
be assumed to be at the family level, unless previous 
research has shown it to be elsewhere.

The Bible gives us only minimal information about 
the original baramins. We do not know how many 
individuals comprised the original kinds, nor how 
broad the variation between those individuals was. It 
may be reasonable to assume, since the Bible tells us 
that the fish and the birds were abundant, that there 
were more than pairs. However, that assumption is 
not explicitly stated. For air-breathing, land-dwelling 

animals, we have a little bit more information. We 
are told that anywhere from two to seven (or 14) 
individuals of each kind entered the ark (Genesis 
7:2) and that they were reproductive groups (Genesis 
6:19, Genesis 7:3, Genesis 8:17).

From these limited statements, we can infer that 
kinds were groups of reproductively compatible 
organisms in the past, though they may not be today. We 
can also infer, based on simple genetic principles, that 
kinds with more starting individuals should potentially 
be more diverse today, all other things being equal. All 
other things, however, are not usually equal. Different 
kinds have diversified differently since exiting the Ark. 
For example, there are hundreds of extant species of 
Muridae, but just one of Phascolarctidae, yet both were 
on the Ark, with just two founding members. The two 
kinds must have followed very different pathways to 
reach the modern number of species. 

Several factors could be influencing the 
diversification rates across kinds, including 
generation times, mutation rates, starting diversity, 
starting population size, dispersal ability, and 
habitat variability, among others. Mutation rates 
are an obvious predictor of diversity within a kind. 
Generally speaking, the lower a mutation rate is in 
each species, the lower its genetic diversity (Feng et 
al. 2017; Xu et al. 2019). A broad study of birds and 
mammals found that mitochondrial DNA diversity 
is strongly associated with mtDNA mutation rates 
(Nabholz, Glémin, and Galtier 2009). A separate 
study, also in birds, linked the mutation rate to the 
diversification rate (Lanfear et al. 2010). In plants, 
the substitution rate has been linked to the rate of 
diversification as well (Bromham et al. 2015). 
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However, even within species, mutation rates are 
not always uniform, with one study of vertebrate 
mutation rates finding that mammalian and avian 
males had higher mutation rates on average than 
females, and that the among-species rate varied by a 
factor of 40 (Bergeron et al. 2023). Diversity is further 
driven by the initial DNA variation of the founders. If 
the original kinds were created heterozygous (Jeanson 
and Lisle 2016; Sanders 2025), then they began with 
maximum diversity already present. While the Flood 
narrative tells us nothing about genetics, we can 
assume from the variability shown by many kinds 
today that at least some of the kinds on the Ark were 
maximally diverse. If this is true, then mutation rates 
may have merely added to existing diversity, rather 
than driving it. Of course, in a small population as 
would have existed post-Flood, it is easy for certain 
alleles to become fixed while others fade out of the 
population (Gamache et al. 2003; Hagan et al. 2024; 
Hundertmark and Van Daele 2010). However, these 
founder effects may not strongly reduce diversity in 
some instances (Bergman et al. 2025; Eales, Thorpe, 
and Malhotra 2008). 

Long generation times have been associated with 
the maintenance of genetic diversity in a number 
of species (Hailer et al. 2006; Lippe, Dumont, and 
Bernatchez 2006). However, mutation rates are 
higher in short-generation species, theoretically 
increasing genetic diversity within those taxa 
(Thomas et al. 2010; Weller and Wu 2015). This is 
complicated, however, by the Y chromosome having 
a higher mutation rate than the X, and having a 
faster rate in long, not short generation species 
(Goetting-Minesky and Makova 2006). However, 
assuming created heterozygosity, and knowing that 
heterozygosity drops by half in each generation, 
the fewer generations a kind has undergone since 
the flood, the higher its expected heterozygosity 
will be. The ability of organisms within a kind to 
disperse from their natal areas could also have an 
impact on expected genetic diversity. It has been 
proposed that moderate dispersal ability would lead 
to the most species-rich groups, but the hypothesis 
requires further testing (Cadotte 2006; Yamaguchi 
2022). Dispersal within a species helps to maintain 
genetic diversity (Meyer, Kalko, and Kerth 2009), 
but diversity is largely reduced at the margins of 
the species range (Cahill and Levinton 2016). Where 
dispersal is limited, diversity tends to be lower as 
well (Dubey and Shine 2010).

Some of these variables are complex and difficult 
to model at the kind level, since different members 
may have different behaviors. It would not be fair 
or accurate to model the dispersal behavior of all 
felids on Panthera leo. In P. leo females only disperse 
in certain environmental conditions (VanderWaal, 

Mosser, and Packer 2009), and males almost always 
disperse from their natal territories (Elliot et al. 
2014). However, in P. pardus only about 60% of the 
males disperse (Fattebert et al. 2015a, 2015b). The 
mutation rate for one species may differ from the 
mutation rate of another species in the same kind, 
and so on. However, there are a few things we can 
measure. Using modern genetic algorithms, we can 
estimate how similar the genetic sequences of the 
members of a given kind are. We can estimate from 
Scripture roughly how many members of each kind 
were on the Ark. We can also infer a speciation rate 
by taking the number of members of a given kind in 
the present and dividing by years since the Flood. 

Using the available information, there are some 
possible questions that can be answered. Are all 
kinds internally genetically equidistant? Is there a 
genetic cutoff beyond which species A and B cannot be 
members of the same kind? If not, in what situations 
would we expect the members of the same kind to 
have high levels of genetic similarity? I present the 
following hypotheses:
1.	Kinds will not be internally genetically equidistant 

from one another. 
2.	Kinds with more species will be less genetically 

similar to one another. 
3.	Kinds with an elevated rate of speciation will be 

more genetically diverse. 
4.	Kinds with a larger starting population in the 

post-Flood world will have higher diversity and 
have more species in the modern world.                  

Materials and Methods
Genetic similarity values for over 100 mammalian 

families were obtained, with permission, from the 
supplemental material of Cserhati (2026). Numbers 
of extant species in each mammalian family were 
obtained from the Mammal Diversity Database 
(Burgin et al. 2025). All taxonomic groups with 
three or fewer members were removed, leaving 47 
groups for analysis. Speciation rates were calculated 
by dividing the number of species per family by the 
number of years since the Flood, estimated at 4,326 
years. The founding Ark population size was inferred 
from Scripture, with 14 being chosen for the clean 
and flying kinds. For kinds that may have survived 
outside the Ark, like dolphins and whales, the 
number was set to ten, to account for the heavy cull 
the Flood would have caused.

To determine whether mitochondrial sequence 
dissimilarity was correlated with the number 
of species in the given kind, a beta-regression 
model was used, with a log transformation of 
the number of species to account for variation in 
group size. A beta-regression model was then used 
with a log transformation of the speciation rate 
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to test for correlation between speciation rate and 
mitochondrial sequence dissimilarity. A third beta-
regression model was performed to test correlations 
between starting populations and mitochondrial 
sequence dissimilarity. The three variables were 
then combined into a single beta-regression model 
to determine which ones significantly contributed 
to mitochondrial dissimilarity. Beta-regression was 
used because the data ranged between zero and 
one. In each case, a linear model was run as a sanity 
check. A permutation test was also performed for 
each model, using 999 permutations, to ensure the 
effect was not an artifact of data structure. Statistics 
were done in R (R Core Team 2025). 

Results/Discussion        
Sequence similarity was correlated with all 

three primary variables. The regression analysis 
between sequence similarity and the number of 
species was significant (p = 0.0015), indicating 
that the lower sequence similarity was associated 
with the increased number of species (Fig. 1). The 
permutations were significant (p = 0.03). The linear 
model was also significant (p = 0.0053). This is not 
unexpected. Different species within the same kind 
have different mutation rates (Nabholz, Glémin, and 
Galtier 2008). The different rates and lineage-specific 
mutations will build up differences between species’ 
mitochondrial sequences. The more species there are 
within a given kind, the larger the divergence in their 
sequences, and therefore the smaller their sequence 
similarity. However, the number of sampled species 
does not tell the whole story, because in many cases, 

there are more species in the kind than those for 
which mtDNA is available. The extent of missing 
data was calculated by subtracting the number of 
species included in the dataset from the number of 
extant species in each family, summing the results, 
then dividing the result by the number of families 
in the dataset. The mean number of missing species 
across all the families is 45.4. These missing species 
may explain why, when the combined model is run, 
the log of sampled species has no effect. 

Speciation rate, because it was calculated from 
extant species numbers, suffers from no such 
ill effects. The regression analysis of sequence 
similarity and speciation rate indicating lower 
sequence similarity was associated with a higher 
speciation rate (p = 0.001) (Fig. 2). Permutations 
were significant (p < 0.001). The linear model was 
also significant (p = 0.001). Because speciation occurs 
at different times, from different ancestral taxa, 
carrying different mtDNA sequences, increasing the 
number of species in each kind would be expected to 
increase mtDNA sequence diversity. However, this 
can be mediated by environmental conditions. In 
bacteria, taxonomic diversity is negatively correlated 
with gene diversity due to changes in soil pH (Wang 
et al. 2023). In other words, bacterial genetic diversity 
decreases as pH increases. However, this analysis 
is confounded by the likelihood of multiple kinds 
within the bacteria sampled. The drawback is that 
speciation rates are almost certainly higher for every 
kind in the dataset because some species are extinct. 
While the more species rich kinds are likely to have 
more extinct taxa, some extant kinds have only a few 
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Fig. 1. Beta-regression for the correlation between the log of the sampled species and mitochondrial sequence 
divergence.



148 Harry Sanders

living members but many extinct taxa. However, 
it seems clear that the higher the speciation rate 
within a kind, the more diverse its mtDNA sequences 
should be expected to be.

The regression analysis of the sequence similarity 
with starting population size was significant 
(p = 0.019). Permutations for the sequence similarity 
compared to starting population were also significant 
(p = 0.015). The linear model was also significant 
(p = 0.0498). While these results are significant, 
starting population size, while equally correlated 
with sequence divergence, cannot be given the same 
strength as speciation rate, for two reasons. First, 
the mammalian kinds that existed outside the Ark, 
such as the Delphinidae or Balaenopteridae have a 
starting population size that is unknown. The Bible 
does not record how many of them survived the Flood, 
since they were not on the Ark. While we are told the 
unclean animals came in pairs, there is debate about 
whether the clean and flying kinds came in sevens 
or fourteens. In either case, the starting population 
of the clean and flying kinds was larger than the 
unclean kinds. 

The combined model had two significant variables. 
Speciation rate and starting population size were 
significant (p = 0.001 for both), while number of extant 
species was not significant (p = 0.8322). Permutations 
were significant for speciation rate and starting 
population (p = 0.001, p = 0.004), but not significant 
for the number of extant species (p = 0.8929). These 
results can help illuminate what we should expect 
when attempting to elucidate the boundaries of 
kinds. Those boundaries cannot be expected to be 

homogeneous. Development in different habitats, 
at different times, with different rates of adaptation 
and mutation, would preclude different kinds from 
having similar cutoffs of similarity. This may also 
apply to morphological studies, although no work 
has been done in that area yet. It may be possible in 
the future to use known speciation rates to predict 
the genetic diversity of a given kind. However, 
much more research is needed in this area. In the 
future, mutation rates, habitat, behavioral data, 
and dispersal capabilities should be evaluated as 
predictors of current genetic diversity within kinds.           

Conclusion
Speciation rates and starting population size 

correlate with sequence divergence in mammalian 
kinds. The number of sampled species also correlated 
but was not significant in the full model. Speciation 
rate, along with other demographic factors, may 
help drive diversification and, as such, may serve as 
predictors of genetic diversity within kinds. However, 
this is a highly underexplored area, and much more 
research needs to be done to build a full model capable 
of predicting the diversity of a given kind.      
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