
Using Taxonomic and Hybridization Data to Identify Lungless Salamander Kinds
Kayla G. Natelborg, Adelyn C. Fairley, and Timothy R. Brophy, Ph.D.
Center for Creation Studies and Department of Biology & Chemistry

Baraminology is the study of God’s created kinds as 
described in Genesis 1 (Wise, 1990). Holobaramins 
(groups of known organisms sharing continuity and 
bounded by discontinuity) are scientific approximations of 
these kinds identified by building up monobaramins 
(smaller, continuous groups) and dividing apobaramins 
(larger, discontinuous groups). The lungless salamanders 
(Caudata: Plethodontidae), composed of over 500 species 
in 29 genera, have been grouped together by herpetologists 
for almost 200 years. This consistent taxonomic history 
suggests that the family represents a cognitum (group of 
organisms recognized through the human cognitive senses 
as belonging together) and possibly apobaramin. The goals 
of the present study are to: 1) identify characteristics from 
the herpetological literature shared by all or most of the 
lungless salamanders; 2) survey three major taxonomic 
schemes from the past 60 years to identify consistent 
groupings of genera over time; and 3) compile records of 
hybridization to demonstrate continuity among various 
groups of species.

Background

• We searched available literature to identify 
characteristics that are unique and/or shared by all or 
most of the lungless salamanders (Duellman & Trueb, 
1986; Petranka, 1998; Heying, 2003).

• We surveyed literature related to three major taxonomic 
schemes from the past 60 years to identify consistent 
groupings of genera over time (Wake, 1966; 
Chippindale et al., 2004; Vieites et al., 2011).

• We also examined published hybridization records 
(Melander & Mueller, 2020) of lungless salamander 
species, and a hybridogram was constructed to help 
visualize relationships among species.

Methods
• We will continue our attempts to identify 

holobaramin(s) by utilizing genetic distance data to 
expand our hybridization analysis.
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• Our literature search suggests that lungless 
salamanders share a tremendous number of 
characteristics, many of which are unique to the 
family. This combination of shared and unique 
characteristics suggests the family may represent a 
holobaramin (Table 1-left).

• The survey of taxonomic schemes from the past 60 
years identifies seven monobaramins ranging from 
supergenus to tribe or subfamily level (Table 1-right).

• Many records of interspecific hybridization (but not 
intergeneric or intertribal) reveal fourteen 
monobaramins at the genus level ranging in size from 
2-14 species (Fig. 1).

• These data suggest that lungless salamander 
holobaramin(s) range from genus to family levels 
(likely modern tribe level). 

Conclusions – Other research by our team, utilizing 
morphological and molecular datasets, yields similar 
results. Despite the preliminary nature of our 
conclusions, we are the first to conduct baraminological 
analyses in this family of salamanders.

Results and ConclusionsTable 1. Characteristics from herpetological literature shared by all or most lungless salamanders (left) and consistent groupings of 
genera over time based on survey of three major taxonomic schemes from past 60 years (right).

Figure 1. Hybridogram of plethodontid salamanders based on direct and indirect hybridization data. See Table 1 for additional 
taxonomic details. Black = two species hybridize directly; Gray = two species hybridize with same 3rd species. 

Genus Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49

Plethodon metcalfi 1

teyahalee 2

cheoah 3

chlorobryonis 4

chattahoochee 5

shermani 6

aureolus 7

jordani 8

cylindraceus 9

yonahlossee 10

montanus 11

petraeus 12  
kentucki 13

glutinosus 14

hoffmani 15

virginia 16

fourchensis 17

ouachitae 18

dorsalis 19

ventralis 20

cinereus 21

electromorphus 22

richmondi 23

Desmognathus conanti 24

ochrophaeus 25

fuscus 26

santeetlah 27

orestes 28

carolinensis 29

Aneides flavipunctatus 30

klamathensis 31

Ensatina eschscholtzii platensis 32

e. croceater 33

e. eschscholtzii 34

e. oregonensis 35

e. klauberi 36

e. picta 37

e. xanthoptica 38

Hydromantes ambrosii 39

italicus 40

Eurycea bislineata 41

cirrigera 42

wilderae 43

neotenes 44

tridentifera 45

Batrachoseps gavilanensis 46

luciae 47

Bolitoglossa lincolni 48

franklini 49

• How many created kinds are found within the lungless 
salamander family based on taxonomic and 
hybridization data?

Research Question

Pseudotriton montanus (Pfingsten & Downs, 1989)

Plethodon glutinosis (Pfingsten & Downs, 1989)

Eurycea bislineata (Pfingsten & Downs, 1989)

Desmognathus ochrophaeus (Pfingsten & Downs, 1989)

Eurycea lucifuga (Pfingsten & Downs, 1989)
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