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ABSTRACT
The Devils Hole pupfish (Cyprinodon diabolis) is an imperiled cypinodontid fish endemic to Devils Hole,
a single groundwater-fed pool in western North America characterized by temperature and oxygen con-
ditions lethal to most fishes. In this study, we obtained the 16,499 base pair (bp) mitochondrial DNA
sequence of C. diabolis. The mitogenome encodes 13 polypeptides, 22 tRNAs, 12S and 18S rRNAs, and
an 832bp D-loop region, and has a nucleotide composition of A, 25.69%; T, 27.32%; G, 17.49%; and C,
29.50% (GC content: 46.99%). The availability of this mitogenome will facilitate evaluations of C. diabolis
genetic structure for management and conservation of this iconic endangered species.
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The Devils Hole pupfish Cyprinodon diabolis (Wales 1930) is a
small cyprinodontiform fish belonging to a clade of allopatric
pupfishes that evolved in the Death Valley region of the
Mojave Desert in southern Nevada, USA (Miller 1948, 1950;
Duvernell & Turner 1998; Echelle 2008; Martin et al. 2016).
Cyprinodon diabolis occupies what may be the smallest range
of any vertebrate (Moyle 2002): Devils Hole, a single geother-
mal pool having high temperature (�33.5 �C) and low dis-
solved oxygen (ambient 2.5mg/l) conditions (Soltz & Naiman
1978; Riggs & Deacon 2002) and variable nutrient influx that
limits population size (Bernot & Wilson 2012; Hauser et al.
2014). Cyprinodon diabolis was listed under the Endangered
Species Preservation Act of 1966 (Federal Register 1967) and
grandfathered into the United States’ Endangered Species
Act. The population declined sharply with local groundwater
pumping during the 1970s (Deacon & Williams 1991; Stoike
and Pister 2010). Since that time, the species experienced
population bottlenecks including a low population size of 35
fish in 2013. Conservation efforts have aimed to recover C.
diabolis in Devils Hole and establish additional populations in
artificial refuges (Sharpe et al. 1973; Baugh & Deacon 1988;
Karam et al. 2012), although past efforts were impeded by
genetic and phenotypic changes to refuge populations
(Williams 1977; Wilcox & Martin 2006; Martin et al. 2012).

Here, we report the complete mitochondrial DNA genome
of C. diabolis (Genbank accession no. KX061747) from a
deceased individual recovered on 5 November 2015 (26mm
total length, collected at 21:00 h by B. Senger) from Devils

Hole, Nevada, USA (36�2503100N, 116�1702900W). DNA was iso-
lated from skeletal muscle (DNeasy Blood and Tissue Kit,
Qiagen, Valencia, CA), and overlapping regions of the mtDNA
were amplified using GoTaqVR Long PCR Master Mix (Promega
Corp., Madison, WI) and primers designed previously for
sequencing the mitogenome of C. variegatus (Barcelon &
Lema 2016). The resulting PCR products were Sanger
sequenced (MC Lab, South San Francisco, CA) and assembled
(Sequencher v5, Gene Codes Corp., Ann Arbor, MI).

The mitochondrial genome of C. diabolis is 16,499 bps and
encodes 13 protein subunits in the arrangement typical of
Actinopterygiian mitogenomes, with all protein-coding genes
located on the heavy strand (H-strand) except NADH
dehydrogenase subunit-6 (nd6). The mitogenome also
includes 22 tRNAs and two rRNAs (12S and 18S) with the fol-
lowing non-coding RNAs on the light strand (L-strand):
tRNAGln, tRNAAla, tRNAAsn, tRNACys, tRNATyr, tRNASer, tRNAGlu,
and tRNAPro. Phylogenetic analysis confirmed close evolution-
ary relationships of C. diabolis to two other pupfishes from
the Death Valley region: C. nevadensis pectoralis (KP064222;
Keepers et al. 2016) and C. n. amargosae (KU883631)
(Figure 1). Despite the morphological and behavioural dis-
tinctiveness of C. diabolis (Miller 1948, Soltz & Naiman 1978),
the C. diabolis mitogenome exhibited 99.436% and 99.382%
nucleotide identity, respectively, to the pectoralis and amar-
gosae subspecies of C. nevadensis. Even so, missense muta-
tions that changed amino acid properties are present
between diabolis and nevadensis in genes encoding
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cytochrome c oxidase subunit 2 (cox2) and NADH dehydro-
genase subunits nd1, nd2, nd3, and nd4.
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