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Plethodon cinereus (Pfingsten & Downs, 1989)

Background Results and Conclusions

CYTB/ N D4/ RAG-1 Cluster dendrogram with p-values (%)

Baraminology is the study of God’s created kinds as - All analyses indicate that lungless salamanders cluster
described 1in Genesis 1 (Wise, 1990). Holobaramins are | : into one large group, separate from the outgroups, and
scientific approximations of these kinds, identified by are therefore a potential holobaramin (Figs. 1-3).
building up monobaramins (smaller, continuous groups of
organisms) and dividing apobaramins (larger,
discontinuous groups of organisms). The lungless
salamander family (Caudata: Plethodontidae), composed
of over 500 species 1n 29 genera, have been grouped
together by herpetologists for almost 200 years. Our
previous research indicates that lungless salamander
holobaramin(s) range from the genus to family levels. The
goal of this study 1s to further investigate the

—— Ambetomatidae 4) Tribe Bolitoglossini

baraminology of these organisms by reanalyzing a neidini _ Boltoglosin
. .. emidactyliini Batrachosepini b hid . . . .« e
prominent study of lungless salamander phylogeny Desmognathini ~ Desmognathini P onranenicae yacoionidee — Tribe Desmognathini
clusters with all other members of this subfamily

Data also suggest the presence of at least five major
groups of genera, clustering in two subgroups that
correspond to modern subfamilies (Figs. 1-3):
1) Tribe Hemidactyliini (clusters separately from
members of Tribe Spelerpini)
2) Tribe Spelerpini
3) Tribe Batrachosepini (clusters separately from
members of Tribe Bolitoglossini)
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Ensatini Distance: correlation Salamandridae

(Chippindale et al., 2004) using molecular baraminology Clustermefhod: average bicamptodontidae

techniques. Figure 1. Hierarchical clustering analysis on corrected distance matrices (TN 93 + Gamma) for concatenated dataset (CYTB,
ND4, and RAG-1 genes) of plethodontid salamander species and several outgroup taxa. Taxonomy follows Vieites et al. (2011)
and Wake (2012). Red numbers indicate Approximately Unbiased p-values (au) for each cluster.

® These five groups, at the tribe and subfamily levels,
represent monobaramins and possibly holobaramins

: according to DCA analyses (Fig. 3).
Research Question

Finy

Conclusions — Overall, these data indicate that lungless

® How many created kinds are found within the lungless R salamander holobaramin(s) range from tribe to family
salamander family based on molecular data? e e levels. Morphological, hybridization, and historical

Rhyacotritonidae @ taxonomic research by our team are consistent with these
Plethodontidae results. Despite the preliminary nature of our conclusions

N ® Hemidactyliini g . . .
Methods e V we are the first to conduct baraminological analyses 1n

N ’

. . \ o " \\ Bolitoglossini @ Batrachosepini -

® DNA sequences from two mitochondrial (CYTB, ND4) Desmognaths fisscus (Pfingston & Downs, 189) s o8 Q
and one nuclear gene (RAG-1) were gathered from the |
GenBank database (www.ncbi.nlm.nth.gov/genbank): Spelerpin Future Work

o Cytochrome b (CYTB) |
o NADH dehydrogenase subunit 4 (ND4) - S e ® We will continue to identify holobaramins by

Vi

o Recombination Activating Gene 1 (RAG-1) increasing the number of species we include 1in our
Figure 2. Classic multidimensional scaling analysis on corrected distance matrices (TN 93 + Gamma) for concatenated dataset molecular analyses and using genetic distance data to

Sequences from each gene were aligned across all taxa (CYTB, ND4, and RAG-1 genes) of plethodontid salamander species and several outgroup taxa. Taxonomy follows Vieites et al. expand our hybridization analysis.
using MEGA software (www.megasoftware.net) and (2011) and Wake (2012).
corrected distance matrices were created with the TN93
+ Gamma model in R software (www.r-project.org). CYTB/ND4/RAG-1 CYTB/NDA4/RAG-1
: - ﬂ : EE . . I Bolitoglossini t:—':: Re ferences

Analyses were performed on the corrected distance AL =F pemisacyin e

) Hemidactyliinae e : ) o o ) == = n -pg”::
matrices for each gene, plus a concatenated dataset of - S remidactfinae :
all genes combined, using R (Blaschke, 2022; Wheeler i il N - 3 i Spelerpini | usevmes
& Blaschke, 2022) and BARCLAY (WOOd, 2020) Plethodontidae - Dt o Chippindale, P.T., R. M. Bonett, A.S. Baldwin, and J.J. Wiens. 2004. Phylogenetic evidence

et |t | 00000 o0 oo " ssss a Batrachosepini for a major reversal of life-history evolution in plethodontid salamanders. Evolution

o Hierarchical Clustering (HC) - 58:2809-2822.
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o Classic Multidimensional Scaling (MDS) = v - , o |
N - wu mw Vieites, D.R., S.N. Roman, M.H. Wake, and D.B. Wake. 2011. A multigenic perspective on

. : . esmognathini | " T : Plethodontini | s crems
o Distance Correlation Analy81s (DCA) Sk n = m = = phylogenetic relationships in the largest family of salamanders, the Plethodontidae.
dini [ 247 [ 0 © § . Molecular Phylogenetics and Evolution 59:623—635.
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. . . . DCA Simple Pearson 0.95 with Outgroups DCA Simple Pearson 0.95 without Outgroups
o Giant (Cryp tobranchldae) and Pacific Giant Wise, K.P. 1990. Baraminology: A young-earth creation biosystematic method. /n Walsh,
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