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Introduction

Figures and Results

The Arizona mountain kingsnake, Lampropeltis pyromelana, is
an understudied species of tricolor kingsnake found in high
elevation areas in the western US. Due to its rarity, there is little
data on its range or natural history. These harmless snakes are
highly variable in coloration (see Fig. 1) and are generally
considered Batesian mimics of the highly venomous Sonoran
coral snake, Micruroides euryxanthus. But paradoxically, the
distributions of the two species barely overlap. Experimental
findings indicate that where M. euryxanthus is absent, L.
pyromelana would face evolutionary pressure to evolve away
from its now-disadvantageous mimetic coloration. We utilized
citizen science observations in addition to traditional data
sources to paint a clearer picture of the range and color
variation of these beautiful serpents.

Figure 2: Updated
Distribution Maps
Our data supports the
revised range shown in
full red.
← Utah

Figure 1:
The L. pyromelana
Mimetic Spectrum

The current, realistic range of L. pyromelana is different
than historically purported (see Fig. 2).
a) L. pyromelana is likely no longer found in the
most northern parts of its historical range.
b) It is found in several areas previously considered
outside its range.
II. Coloration of L. pyromelana individuals has little
correlation with their geographic relationship to M.
euryxanthus (see Fig. 3).
a) Mimetic individuals are found hundreds of
kilometers away from their model species.
b) There doesn’t seem to be strong pressure for
allopatric L. pyromelana to evolve away from
mimetic coloration (see Fig. 4).
III. Citizen science data, which comprised more than half of
our coloration data points, is an often-overlooked but
invaluable source of data on uncommon species.
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Figure 3: Distribution of Cryptic,
Mimetic, and Intermediate Individuals
• Most L. pyromelana are allopatric with
M. euryxanthus.
• Some allopatric individuals were still
highly mimetic.
• Some sympatric individuals were very
cryptic.
• No clear geographic patterns emerged.

Cryptic L. pyromelana;
2% dorsal red

The venomous model
species, M. euryxanthus

Figure 4: Proportion of Dorsal Red in
Relation to Geographic Distance from
M. euryxanthus
• Sympatric individuals are shown with a
distance value of 0.
• There is a very slight downward trend
in red coloration as distance increases.

Materials and Methods

Future Research
I.

Due to a sampling gap in the study that split L. pyromelana
from its southern neighbor, L. knoblochi, it is unclear which
species the tricolor kingsnakes in southern Arizona are.
Since most L. knoblochi are morphologically
indistinguishable from L. pyromelana, this is an area for
future phylogenetic studies to investigate.
II. The evolutionary explanations for the persistence of mimetic
coloration in allopatry are unknown. Research on the activity
patterns, microhabitat use, and main causes of mortality of L.
pyromelana—especially in the context of color variation—
could shed light on why the seemingly disadvantageous
coloration persists.
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To delineate range:
• Observations (n=545) from citizen science projects,
government surveys, and museums were mapped and
potential outliers were scrutinized.
• Negative surveys from Utah (n=751) and historical records
were used to identify confident and possible range areas.
To calculate proportion of dorsal red:
• Museum specimens (n=32) were measured dorsally using a
measuring string for overall length and electronic calipers for
the amount of red.
• Photo observations from the citizen science website
iNaturalist (n=79) and UDWR (n=19) were included if the
picture showed the head and at least 80% of the snake, and
didn’t distort its proportions. Photos were printed and
measured in the same way as the museum specimens.
• Distance from M. euryxanthus was estimated using ArcGIS.
• While most specimens had precise location coordinates, both
old museum specimens and some iNaturalist observations
lacked exact coordinates—a source of potential error.

I.

Unlikely current range

Research Questions:
I. What is the current range of L. pyromelana?
II. Does L. pyromelana exhibit a geographic trend in coloration
as predicted by the principles of mimicry?
a) Are individuals sympatric with M. euryxanthus
more mimetic?
b) Are allopatric individuals more cryptic?

Mimetic L. pyromelana;
23% dorsal red

Conclusion
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