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NEW WORLD CORAL SNAKES (ELAPIDAE):
A TAXONOMIC AND BIOLOGICAL SUMMARY

Janis A. ROZE *

Coral snakes (corales, coralillos, coralillas, cobras coraes) comprise
a group of about 120 species and subspecies of elapid snakes of the New
World. Presently, they are included in two genera, Micruroides, known
from southeastern United States and western Mexico, and Micrurus distri-
buted throughout the tropical and warm-temperate parts of North, Central
and South America, from North Carolina, Florida, Arizona and Texas,
United States to central Argentina. A third genus, Leptomicrurus, invali-
dated by Romano (1972), has some characteristics such as hemipenis
structure, scale microornamentation (microdermatoglyphs), contact of
the chin shields with the mental and the attachment of head musculature
(attachment of the quarrate in rear of the venom gland) that suggest
significant differences from the other species of the genus Mierurus.
Additional information on venom characteristics, albumin as well as
karyotypes might shed further light on this problem. Provisionally, the
species of Leptomicrurus are included in the genus Micrurus pending
further studies.

Over the last fifty years, the splittingas well as lumping tendencies
have been evident in the taxonomy of coral snakes. The lumping, parti-
cularly occuring in the United States, is a recent Zeitgeist in herpetology.
Mavbe it has emerged as a reaction to the earlier splitting tendencies,
or as a fascination for the potential of computer analysis applied to
taxonomy and classification. On many occasions, the latter can neutralize
biases and subjective interpretation of data and thus eliminate guesswork
and speculations. At the same time, however, an excessive use of
computer-generated “absolutes” transform and consecuently restrict the
clegant art of taxonomy and evolutionary assessment of species to a
mathematical, mechansistic game, be it cladistic, chronistic or phenic.
Fortunately, new knowledge in additional fields is becoming available
which broaden the decision base and add new dimensions to taxonomic
inquiries. Such fields as genetic karyotyping, serological and tissular
analysis, comparative biochemistry and pharmacological properties of
venoms, diversity and evolution of behavior, niche analysis and ecological
partitioning of resources to name a few are creating the potential for a
holistic definition and understanding of species, subspecies and even
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intersubspecific populations. This holistic species concept — strived for
by many systematically and evolutionary oriented biologists might be
the most integrative approach by which a species or subspecies is defined.

In addition, two important ingredients of the taxonomist’s work are
field studies and ecological assessment of a species, especially useful when
revising widely distributed taxonomic groups. As many seasoned biologists
would testify, during intensive field research a “biological sense of a
species or subspecies” is frequently developed. It facilitates not only an
empirical pereception of the species gestalt in its natural environment
but might also serve as addifional information to be translated later into
quantitative and guantifyable terms. What I am suggesting here is a
kind of “biologist’s intuition”, similar to what has been described of
physicists. They might have an intuitional pereception of a basic concept
or a solution to a problem but these intuitions must be expressed in
mathematical or logical terms. The integration of intellectual data with
the intuitional pereception, developed during field or laboratory studies,
might be a framework for a holistic exercise in any field of biological
endeavor.

Such complex coral snake species as Micrurus diastema, found in
Mexico and northern Central America, and Micrurus nigroeinctus, from
Central America to northwestern Colombia, are comprised of groups of
subspecies and even population complexes that have been lumped together
(Wilson and Mayer, 1972; Fraser, 1973; Savage and Vial, 1974) even
though additional biological evidence suggests the validily of their sub-
specific subdivisions. Both species are, probably, of a relatively recent
evolutionary origin that have undergone migrations and adaptive radi-
ation that would fascinate an evolutionary biologist. Insular forms of
M. nigrocinctus: M. n. babaspul, M. n. coibensis and M. n. ruatanus
probably represent three different states of geographical formation of
races and speciation. The rather distinet M. n. ruatanus has not only
developed a distinet set of characteristics, close to species level of diffe-
rentiation, but is presently endangered by human activities (Wilson and
Hahn, 1973). Even a more dramatie situation is found with M. n. babaspul,
an inhabitant of the Isla del Maiz Grande (Great Corn Island), Nica-
ragua. The Babaspul, as the natives of the island call it, has not only
disappeared from the nearby Isla del Maiz Pequeiia (Little Corn Island),
but its distribution on the first island has been reduced to a small area
not yet subject to human exploitation. If things go on as they do, in
about 20 or 30 years another subspecies will be added to the growing
list of extinet animals by action of humans.

From the present studies of coral snakes and other groups of ver-
tebrates it is becoming increasingly obvious that a recognition and careful
definition of taxonomic units particularly to the subspecific level is a
comtemporary taxonomic imperative. In many cases it is not an easy
task. Yet, additional data from chromosome studies, venom characteris-
ties, serological and ecological features and other studies facilitate a
holistic definition of subspecies where they can be recognized. At the
same time, a precise definition of species and subspecies is a contribution
of systematic and evolutionary biology that provides a basis for a better
assessment of differences and variation in ecological and evolutionary
dynamics of the taxonomic units. It provides also a framework for
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assessment of species and subspecies of medical and epidemiological
importance. One such example is the excellent research of Oswaldo Vital
Brazil (1980) in coral snake venoms for which the subspecific definition
and distribution of the real life units (subspecies) could have helped
in a more precise interpretation of the differences in venom characteristics
of two closely allied species: Micrurus frontalis ssp. and M. lemniscatus
sep. from southern Brazil. The differences of venom characteristies (ef.
protein contents and other characteristics) and level of aggressivity found
between the two subspecies of coral snakes in the United States (Micru-
rus fulvius fulvius and M. f. tenere) is another example in which the
recognition of subspecific differences becomes an important factor in
interpreting these differences.

In continuation, some biological features of coral snakes are briefly
summarized together with an updated enumeration of the recognized

genera, species and subspecies.
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BIOLOGICAL SUMMARY

Food

Most coral snakes are foraging ground litter feeders. About 909%
of the species are ophiophagous, including cannibalism, but about 60%
have more euryphagous habits, feeding also on other elongated amphibians
and reptiles. In addition to snakes, several subspecies of M. frontalis, M.
mipartitus semipartitus, M. corallinus, M. lemniscatus ssp. and M. {t.
tschudit feed also on amphisbaenids. Caecilians are known prey items for
M. latisfaciatus, M. n. nigrocinctus, M. spixii obscurus and M. lemnis-
catus helleri.

At least four species (M. alleni, M. dumerilii carinicauda, M. lemnis-
catus duitius, M. lemniscatus helleri and M. s. surinamensis) feed on a
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tropical pound and swamp dwelling eel, Synbranchus marmoratus.
Stomach content of M. lemniscatus helleri from Peru from specimens at
the American Museum of Natural History and National Museum of
Natural History suggest an ontogenetic dietary change. The smaller
specimens feed on a snakelike teiid lizard, Ophiognomon trinasale, while
the larger specimens of M. [. helleri feed on Synbranchus. Micruroides e.
euryranthus feeds predominantly on blind snakes (Leptotyphlops humailis)
while Micrurus narducei (Leptomicrurus auct.) feeds on microteiid
lizards. :

One remarkable departure from the vertebrate diet is found in M.
hemprichi ortoni that feeds exclusively on Peripatus, an onychophoran
invertebrate related to arthropods (Stomach contents of several speci-
mens from Ecuador (ANMH No. 28816) and Peru (AMNH Nos. 2793
and 53182, and Dixon and Soini, 1973). Another subspecies, M. h. hem-
prichi from Guyana feeds on lizards and snakes.

In captivity, many species accept prey other than their natural food,
including frogs and pink mice and other species of reptiles.

The most complete inquiry into food/feeding of coral snakes was
done by Greene (1974); additional data are found in Schmidt (1932),
Beebe (1946), Vitt and Hulse (1973), and Dixon and Soini (1973).

Feeding

Coral snakes search for prey with random poking movements, craw-
ling slowly in ground litter, leaves, sand or grass, depending upon the
substaate of the habitat. It seems that some coral snakes can follow
pheromonal trails left behind by the prey species in order to locate
their hiding place. Tongue flicking is performed within the physical
proximity of a prey or around objects that might constitute a prey.

Once a prey is located and properly identified, the coral snake would
strike. Due to the limited vision of coral snakes biting intents are not
always successful. When the prey has been bitten and seized, most coral
snakes hang on to the prey and perform a chewing motion part of which
serves to introduce more venom in the prey. A struggle ensues that
usually ends with partial or total envenomation of the prey. A part of
the struggle for overpowering the prey, while maintaining the bite grip,
the coral snake might use a loop of its body to press down and dominate
a lizard prey. Some species recur to the display of self-mimiecry tail-
-raising “lure”, apparently to distract a snake prey and divert it from
biting the coral snake’s body while the latter holds on to the prey, as
I have observed it in feeding of M. isozonus from Venezuela.

Most coral snakes do not release the prey and perform preingestion
maneuvers consisting of “jaw-walking” along the body toward the
anterior end of the prey. Over 95% of the prey is ingested head first.
Depending upon the nature of the prey, swallowing is performed quickly,
usually from a few to ten minutes. The total feeding process, as observed
in captivity, from encountering the prey to finishing the ingestion may
last from a few minutes to several hours. After the first prey, the coral
snake is ready to respond to the presence of a second prey.
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Observations of feeding of M. isozonus in captivity and the presence
of several freshly ingested prey items found in stomachs of M.
latifasciatus and M. diastema apiatus indicate that coral snakes devour
more than one prey item within a given feeding period.

Cannibalism

Interspecific and intraspecific cannibalism is a rather remarkable
phenomenon among coral snakes. Since Amaral's (1933) general remarks
about cannibalism in M. itbiboboca, several more species have been found
to be cannibalistic: Micrurus lemniscatus diutius (Wehekind, 1955), M.
psyches circinalis, M. f. fulvius and M. fulvius tenere (Loveridge, 1944:
Greene, 1974). In M. f. fulvius, up to 12% of prey represent a low but
persistent level of cannibalism.

There are no good explanations of ecannibalism in coral snakes.
Probably, the similarity in shape to the natural prey plays some role as
well as weakly developed pheromonal communication system.

Interspecific predation is also known as determined from the stomach
contents of museum specimens. A specimen of M. spixii obscurus had
eaten a M. a. annellatus (in Naturhistorisches Museum, Vienna), and a
M. lemnscatus diutius had eaten a M. psyches circinalis (Wehekind,

1955).
Defense behavior

Coral snake defense against predators or supposed predators has a
diverse repertoire of interdependent morphological and behavioral
patterns. These can be considered separately, but the actual presence of
a predator will elicit a combination of effects of coloration and behavior
in accordance to the best possible strategy for a sucessful encounter
(survival). That is to say, aposematic coloration does not seem to be the
principal mechanism of defense but forms part of a holistic behavioral
gestalt created by coloration and behavior. Moreover, in certain situations
the warning coloration might contribute to a mimicry system or even
become a concealing and disruptive coloration in “blotched background”
during rapid erratic movements by the coral snake (Greene and Pyburn,

1974).

The defense posture in many species of coral snakes includes self-
-mimiery or auto-mimicry. It consists of hiding the head beneath body
coils, flattening the posterior part of the body, curling and raising the
tail together with some part of the body with erratic sham-aggressive
movements. Some species, such as M. surinamensis nattereri from
Venezuela, flattens almost the entire body. The use of tail is enhanced
by the brilliant coloration (Gehlbach, 1972) and aparrently servens as
an intimidating device more than a strategy of misdirecting the attack
of th predator (Greene, 1973). Yet in captivity, M. isozonus was observed
using its tail display to “lure” away the bite of a prey snake, while the
coral snake was hanging on to the pery with a chewing motion.

M. mipartitus semipartitus and M. fulvius ssp. also employ a sporadic
“striking with the tail” (Test et al, 1966 ; Gehlbach, 1970). M. frontalis
ssp., in addition to “striking with the tail”, displays a death-feigning
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defense behavior. In some species (ef. M. eorallinus) no self-mimicry has
been observed; only some flattening of body.

A special defense behavior has been evolved by Micruroides e.
euryxranthus consisting of a noise produced by cloacal popping performed
during the attack of a predator or enemy (Bogert, 1960).

Mimiery

Coral snakes constitute a unique group among vertebrates that
participate in mimicry systems as a model as well as a mimic encomp-
assing a large number of species. In fact, the coral snake coloration
mimicry systems seem to be the largest single functional mimiery color
pattern in the animal kingdom. The complex mimicry interdependencies
span the whole gamut of known mimicry internactions. Ranging from
Batesian to Mullerian mimiery they involve non-venomous, mildly
venomoug and very venomous species. Greene and McDiarmid (1861)
reviewed all the arguments for and against the phenomenon of coral
snake mimicry. The extraordinary concordance of color patterns between
Muierurus and species of several genera of colubrid snakes, at times in
nearly 100% of the species and subspecies as in Pliocercus, suggests that
mimicry is a significant factor in natural selection and evolution of the
species.

Among the mildly venomous species are aglyphous (cf. Pliocercus)
as well as opisthoglyphous (ef. Erythrolamprus) species. The non-
-venomous mimics include species from several general (ef. Atractus,
Lampropeitis, Antlius). Such non-venomous species as Atractus elaps and
Atractus giintheri in Amazon and Orinoco drainages mimic not only more
than one species of coral snakes (M. margaritiferus and M. L. langsdorffi)
but show a polymorphism of not mimicking any other species, a well
known phenomenon among model-mimic species systems in butterflies.
Moreover, M. [l. langsdorffi itself is a polymorphic subspecies (Soini,
1974).

An intriguing question here is, can subspecies or even different
species of these mimicking Atractus species or species complexes be
recognized? This particular mimicry system is an illustration of mimicry
sistems of coral snakes with non-aposematic coloration,

Deviation from a predominant color pattern of a Micrurus species
and its concordance with another sympatric Micrurus species indicates
the existence of another type of Mullerian mimicry. In several cases when
the distribution of a single banded species overlaps with a species of a
triad type color pattern, the first tends to mimic the second. For example,
M. mertensi in northern Peru is single banded but in the region of Loja,
in southern Ecuador, where its distribution overlaps with that of M.
bocourti, a species with acessory type triads, M. mertensi has developed
a form with weak but clearly distinet accessory triad type pattern.
Another example is M. d. dumerilii from lower Magdalena valley in
northern Columbia. All subspecies of M. dumerilii except two are single
banded forms. In lower Magdalena where it is sympatrie with M- disso-
lewcus nigrirostris, a triad type form, the subspecies, M. d. dumerilii shows
accessory triad type pattern. The same happens with M. dumerilii
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colombianus in Santa Marta region where it is sympatric with M.
dissoleucus melanogenys. However, at least one morph of M. d. dumenrilii
with nearly perfect single banded pattern has also been found within the
area of distribution of M. dissoleucus nigrirostris. That the color patterns
are not convergent in this type of Mullerian mimicry 15 demonstrated by
the fact that the single banded pattern adopts the triad type pattern and
not vice-versa. This would also suggest that the triad type color pattern
is a more recent pattern developed from a single banded ecoloration and
the triad type snake can not “go back” again to a single banded pattern,
supporting the concept of evolutionary irreversibility of morphological

characteristics.

Interspecific mimicry influences among species of Miecrurus is
suggested also by divergence of other, more general features of coloration
within sympatric species. One example is the supracephalic coloration of
M. lemniscatus carvalhoi in the area of distribution of M. frontalis brasi-
liensis. The clearly defined whit and red bands of the former become
irregular approaching to the pattern found in M. frontalis brasiliensis.
The irregularity of black bands and the presence of black tips on the
white scales of M. [. earvalhoi is also suggestive of the coloration found
in M. f. brasiliensis. Expanded red bands of Micruroides euryxranthus
australis and M. e. neglectus in the area of distribution of Micrurus d.
distans, a species with long red bands seems to indicate the same con-
dition. Apparently, the mimicry system confers greater selective
advantage than the phenomenon of divergence known in sympatric
conditions where two quite similar species coexist.

In the Amazon basin most coral snake species have a tendency to
melanism as found in M. albicinectus, M. l. langsdorffi, M. putumayensis,
M. margaritiferus and several subspecies of M. psyches. One subspecies,
M. psyehes cirecinalis — outside the Amazon basin — distributed in Tri-
nidad and northeastern Venezuela, has no melanistic tendencies, or very
limited. Instead, many individuals have developed weak accessory black
bands, approaching to M. lemniscatus diutius, a triad form found
sympatric with M. psyches circinalis.

The mimefactors are predators, mostly birds but also mammals. The
wide distribution of predator species can maintain a mimicry system
even when the model-mimic assamblages are not sympatric but occupy
adjacent areas or different habitats within the general area of distri-

bution.

Whereas in North and Central America coral snakes are either
alone or are sympatric usually with only one more species, in South
America, especially in the Amazon basin, up to eight species are known
to coexist. They display very complex patterns of partition of resources
and niche differences several of which are still onlv partially known
(Henderson, Dixon and Soini, 1979). A considerable niche overlap exists
as well as other convergencies without clearly convergent mimiery
systems, apart from the general color patterns. In such sympatric
assemblages some habitat segregation exists as for example between
M. l. langdorffi and M. putumayensis. Adding to this coral snake group
the nine non-elapid mimics found in the same region around Iquitos,
Peru results in a complex mimicry assemblage of at least 17 species.
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Karyotypes

The number of chromosomes (2n) of the six species and subspecies
of coral snakes studied thus far ranges from 26 to 42. The first
chromosomal study of a coral snake, Micrurus lemniscatus carvalhot,
from Brazil was done by Becak and Becak (1969) who found for this
subspecies a total of 42 chromosomes (22 macrochromosomes and 20
microchromosomes). Recently, active karyotype research has been done
by Gutiérrez and Bolafios (1979, 1981) on Costa Rican species. M. n.
nigrocinctus has 26 (16 + 10), M. n. mosquitensis, 30 (16 4 14), M.
alleni, 34 (20 4 14), while M. multifasciatus hertwigi has 34 (14 4 20)
chromosomes. The Texas Coral Snake, M. fulvius tenere, has 32 (16 4~ 16)
chromosomes (Graham, 1977).

Coral snakes have ZZ-ZW pattern of sex choromosomes, homologous
for males and heterologous for females. This pattern has been also found
in several Old World elapids.

Significant intersubspecific differences are found in the subspecies
of M. nigrocinctus from Costa Rica, conforming the subspecific validity
pf M. n. nigrocinctus and M. n. mosquitensis. At the same time, Gutiérrez
and Bolafios (1981) reported interesting chromosomal polymorphism in
M. n. nigrocinectus.

TAXONOMIC SYMMARY

Taxonomic novellies

The following is a list of taxonomic changes since the check lists
by Roze (1967 and 1970). Reasons for the proposed changes appear in
the general check list under each taxonomic unit. A new subspecies of
Micrurus frontalis is described from Bolivia.

Taxonomie unit

Mierurus allent yatesi DUNN, 1942

Mierurus annellatus montanus
SCHMIDT, 1954

Micrurus boecourti bocourti (JAN),
1872

Micrurus bocourti sangilensis
NICEFORO MARIA, 1942

Micrurus donosoi HOGE, COR-
DEIRO and ROMANO, 1976

Micrurus fitzingeri (JAN), 1858

Micrurus frontalis mesopotamicus
BARRIO and MIRANDA, 1968

312

Present allocation and status

Micrurus allent SCHMIDT, 1936

Micrurus annellatus annellatus,
(PETERS), 1871

Micerurus bocourti (JAN), 1872

NICEFORO

Mierurus sangilensis
MARIA, 1942

Micrurus psyches donosoi HOGE,

CORDEIRO and ROMANO,
1976

Micrurus fulvius fitzingeri
(JAN), 1858

Mierurus frontalis

(COPE), 1859

baliocoryphus
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Mierurue lemniscatus multicinctus
AMARAL, 1944

Mierurus tricolor HOGE, 1956

Micrurus lemniscatus frontifascia-

tus (WERNER), 1927

Mierurus mipartitus hertwigi
(WERNER), 1897

Micrurus maipartitus multifasciatus
(JAN), 1858

Micrurus nigrocinctus melanoce-

phalus (HALLOWELL), 1855
Micrurus nuchalis SCHMIDT, 1933

Micrurus ruatanus (GUNTHER),

1859

Micrurus steindachneri petersi

ROZE, 1967

Leptomicrurus species

Micrurus frontalis multicinctus
AMARAL, 1944

Mierurus frontalis tricolor HOGE,
1956

Micrurus frontifasciatus
NER), 1927

Mierurus multifaseiatus
(WERNER), 1897

Micrurus wmultifascietus multifas-
ciatus (JAN), 1858

(WER-

hertwigi

Micrurus mnigrocinetus nigroecinct

(HALLOWELL), 1855

Micrurus latifasciatus SCHMIDT,
1933

Micrurus nigrocinctus

(GUNTHER), 1859
Micrurus petersi ROZE, 1967

ruatanus

Provisionally included in Mierurus.

Check list of species and subspecies
Genus MICRUROQIDES

Micruroides euryxanthus euryxanthus (Kennicott)

Elaps euryranthus Kennicott, 1860, Proc. Acad. Nat. Seci. Philadelphia,
12:337. (Type locality: Sonora, Mexico).

Distribution: Southern Arizona and southwestern New Mexico, Uni-
ted States to northern Chihuahua and Sonora, Mexico.

Micruroides euryxanthus australis Zweifel and Norris

Micruroides euryxanthus australis Zweifel and Norris, 1955, Amer.
Midland. Nat., 54 (1) :246. (Type locality : Guirocoba, Sonora, Mexico).

Distribution: Southern Sonora and probably Chihuahua, Mexico.

Micruroides euryranthus neglectus Roze

Micruroides euryxanthus neglectus Roze, 1967, Amer. Mus. Novitates,
2287 :4, fig. 1. (Type locality: Sixteen and three-tenths miles north-
-northwest of Mazatlan, Sinaloa, Mexico).

Distribution: Vicinity of Mazatlan, Sinaloa, Mexico.
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Genus MICRURUS

Micrurus albicinetus Amaral

Micrurus albicinetus Amaral, 1926, Comm. Linh. Telegr. Mato Grosso,
Publ. 84, Annex 5:26, figs. 7-10. (Type locality: No specific type
locality given; collection containing the specimen came from “Nor-
thern or central Mato Grosso, Brazil”).

Micrurus waehnerorum Meise, 1938, Zool. Anz., 123(1/2):20. (Type
locality: Sdo Paulo de Olivenca, Brazil).

Distribution: From middle Amazon to Mato Grosso, Brazil.

Micrurus alleni Schmidt

Micrurus nigrocinctus alleni Schmidt, 1936, Zool. Ser. Field Mus. Nat.
Hist., 20:209, fig. 25. (Type locality: Rio Mico, seven miles above
Rama, Siquia District, Nicaragua).

Micrurus nigrocinctus yates: Dunn, 1942, Notulae Naturae, 108:8. (Type
locality: Farm Two, Chiriqui Land Co., near Puerto Armuelles,
Chiriqui, Panama).

Micrurus alleni richardi Taylor, 1951, Univ. Kansas Sci. Bull.,, 34:169,
pl. 23, fig. (Type locality: Los Diamantes, 2 km south of Guapiles,
Costa Rica).

Distribution: From eastern Nicaragua, Costa Rica to western
Panama.

Notes: Apparently, this species is represented by two disconnected
populations. One is found on the Atlantic side an the other on the Pacific
side of southern Central America. The specimens from the Atlantic side
have predominantly white bands while the Pacific specimens have yellow-
ish bands that are particularly intense in individuals from southeastern
part of Costa Rica. Yet, some individuals from Bocas del Toro lowlands
in western Panama have yellow bands as well. Most specimens of the
population from the Pacific lowlands of southeastern Costa Rica and
adjacent Panama as well as from the drier low montane forests of Bo-
quete and Volean Chiriqui have the red bands nearly completely obliter-

ated by black.

As noted by Savage and Vial (1974) other characteristics such as
the number of ventrals and subcaudals and of body bands overlap in
their extreme values. Consequently, it is difficult to separate M. alleni
yatesi as a distinet subspecies, until more specimens are available.

Micrurus ancoralis ancoralis (Jan)

Flaps maregravii var. ancoralis Jan, 1872, in Jan and Sordelli, Icon.
Gen. Ophid., Liv. 42: pl. 4, fig. 2. (Type locality: Ecuador).

Elaps rosenbergi Boulenger, 1898, Proc. Zool. Soc. London, 1898:117,
pl. 13. (Type locality: Paramba, Esmeraldas Provice, Ecuador).

Distribution: Northwestern Ecuador.
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Micrurus ancoralis jani Schmidt

Micrurus ancoralis jani Schmidt, 1936, Zool. Ser. Field Mus. Nat. Hist.,
20:197. (Type locality: Andagoya, Chocd, Colombia).

Distribution: Eastern Panama to Chocé region of western Colombia.

Notes: Both subspecies intergrade in the Saija drainage, Cauca,

Colombia.
Micrurus annellatus annellatus (Peters)

Elaps annellatus Peters, 1871, Monatsber. Akad. Wiss. Berlin, 1871 :402,
(Type locality: Pozuzo, Peru).

Micrurus annellatus montanus Schmidt, 1954, Fieldiana: Zool., 34:322.
(Type locality: Camp Four, about ten km north of Santo Domingo
Mine, Puno, Peru, 2000 m).

Distribution: Amazonian slopes of Andes in southern Ecuador, Peru
to central Bolivia.

Notes: Additional specimens from Peru show a variation in the
length of the light parietal and presence or absence of the red bands
seems to be at least partially related to ontogenetic growth. Both of
these characteristics were used by Schmidt (1954) to describe M. anne-

llatus montanus.

Specimens from higher altitudes exhibit tendency to have a wider
parietal white band and the red bands are darker but still distinguish-
able. Black-white specimens, however, are also present (5 out of 15).
Some of them have a very narrow white parietal band that occupies
barely one eight to one quarter the length of the parietals. Of the two
specimens from the same locality, Hacienda Cadena, Marcapata Valley,
Cuzco, Peru, one has the characteristics of M. a. annellatus (FMNH No.
62942) and the other those of M. a. montanus (FMNH No. 40223). The
first is a black-white specimen (with a body length of 413 mm) with the
white parietal band about one quarter the length of the parietals, whereas
the second is a black-red-white specimen (with a body length of about
195 mm) with the white parietal band about two thirds the length of the

parietals.

All specimens from the Peruvian Amazon, up to 1000 m above sea
level are black-white. Between 1000 m and 2000 m of altitude both black-
-white and black-red-white specimens are known even though specimens
of the latter coloration comprise 80%. Two specimens from Beni Pro-
vince, Bolivia (AMNH Nos, 2975-6) are black-white. Consequently, M. a.
montanus must be regarded as a synonym of the nominal subspecies.
This disposition might be modified when more specimens and their alti-

tudinal data are available.

Micrurus annellatus balzani (Boulenger)

Elaps balzani Boulenger, 1899, Ann. Mus. Stor. Nat. Genova, (2)19:130.
(Type locality: Yungas, Bolivia).

Elaps regularis Boulenger, 1902, Ann. Mag. Nat. Hist. (7)10:402. (Type
locality : Chulumani, Bolivia, 2000 m).
Distribution: Western Bolivia.
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Notes: No melansitic tendencies or obliteration of the red bands
by black is known in this subspecies. ZMH No. 5396 from San Carlos,
Beni, Bolivia can be considered intergrade between this and the nominal
subspecies.

Mierurus annellatus bolivianus Roze

Micrurus annellatus bolivianus Roze, 1967, Amer. Mus. Novitates, 2287 :
7, fig. 2. (Type locality: Rio Charobamba, about 50 km northeast
of Zudanez, Chuquisaca, Bolivia).

Distribution: Eastern Andes and high Amazon Valleys in Cocha-
bamba and Chuquisaca, central Bolivia.

Micrurus averyi Schmidt

Micrurus averyt Schmidt, 1939, Zool. Ser. Field Mus. Nat. Hist., 24:45,
fig. 5. (Type locality: At head of Itabu Creek, Courantyne District,

British Guiana (= Guyana) 2000 ft., near Brazilian border, at Lat.
1°40°N and Long. 58°W).

Distribution: Southern tip of Guyana to Manaos, Amazonas, Brazil.

Notes: Three additional specimens from Reserva Duke, near Manaos,
Amazonia, Brazil in the Instituto Butantan (IB Nos. 32492, 43194-5)
are the only specimens known in addition to the holotype. They extend
the distribution of this species into Brazil. This species might be related
to M. psyches by the absence of supraanal tubercles and by the all black
head coloration.

Micrurus bernardi (Cope)

Elaps bernardi Cope, 1887, Bull. U. S. Natl., Mus., 32:87. (Type locality:
Zacualtipan, Hidalgo, Mexico).

Distribution: Western Hidalgo and northern Puebla, Mexico.

Notes: In this species the black bands are reduced to black dorsal
spots.

Micrurus bocourti (Jan)

Elaps Boeourti Jan, 1872, in Jan and Sordelli, Icon. Gén. Ophid., Liv. 42,
pl. 6, fig. 2. (Type locality: Unknown, restricted to Rio Daule, Pro-
vincia de Guayas, Ecuador by Roze, 1967).

Micrurus ecuadorianus Schmidt, 1936, Zool. Ser. Field Mus. Nat. Hist,,
20:196. (Type locality: Rio Daule, western Ecuador).

Distribution: Western Ecuador and northern Peru.

Notes: Apparently, the similarity between M. bocourti and M. sangi-
lensis is purely superficial. Both forms have developed accessory black
bands forming poorly marked black triaas. About 1000 km separate the
distribution of both species and no forms have been found inbetween.
Therefore, M. bocourti is considered as a species undelated to M. san-
gilensis,
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In deseribing M. ecuadorianus, Schmidt (1936), apparently over-
looked Jan’s E. bocourti partially due to the complex history of its type
specimen. Jan selected as type specimen for his Flaps bocourti one of
the four specimens (= syntypes) that Duméril, Bibron and Duméril
(1854) used in describing FElaps circinalis (= M. psyches circinalis).
Three of them are presently registered in the Museum National d’Histoire
Naturalle, Paris (MHNP Nos. 3912, 3913 and 869). MHNP No. 869 was
selected by Jan (1872) as the type specimen for Elaps bocourti, and was
illustrated in Jan and Sordelli’s Iconographie Génerale des Ophidiens in
1872. The specimen has 194 ventrals and 50 subcaudals and 2/3 1747
black triads. It is a male specimen without supraanal tubercles. Roux-
-Esteve (1982) reviewed all the type specimens of coral snakes in the

Paris Museum.

Micrurus bogerti Roze

Micrurus bogerti Roze, 1967, Amer. Mus. Novitates, 2287:9, fig. 3. (Type
locality: Tangola-Tangola (Tangolunda), east of Puerto Angel,
Oaxaca, Mexico.

Distribution: Coastal belt between Puerto Angel and Tapanatepec,
Oaxaca, Mexico.

Micrurus browni browni Schmidt and Smith

Micrurus browni Schmidt and Smith, 1943, Zool. Ser. Field Mus. Nat.
Hist., 29:29. (Type locality: Chilpancingo, Guerrero, Mexico).

Distribution: Mexico City, state of Mexico and Sierra Madre del
Sur from Guerrero southward to mountains of western Guatemala.

Mierurus browni tmportunus Roze

Micrurus browni importunus Roze, 1967, Amer. Mus. Novitates, 2287:11,
fig. 4. (Type locality: Duenas, about 25 kilometers west-southwest
of Guatemala City in the Antigua Basin, Sacatepequez, Guatemala.)

Distribution: Known only from type locality.

Micrurus browni taylori Schmidt and Smith

Mierurus nuchalis taylori Schmidt and Smith, 1943, Zool. Ser. Field Mus.
Nat. Hist., 29(2):30. (Type locality: Acapuleo, Guerrero, Mexico).

Distribution: Region of Acapulco, Guerrero, Mexico.

Notes: This subspecies was known only from its holotype until
Casas-Andreu and Lopez-Forment (1978) described 34 additional
specimens from La Poza, Municipio de Acapuleo, Guerrero, Mexico, found
in composte piles of leaves in a nursery at the sea level.

Mierurus clarki Schmidt

Micrurus clarki Schmidt, 1936, Zool. Ser. Field Mus. Nat. Hist., 20:211.
(Type locality: Yavisa, Darién, Panama).

Distribution: Eastern Costa Rica to western Panama.
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Micrurus collaris (Schlegel)

Elaps collaris Schlegel, 1837, Ess. phys. serp. (1) :448. (Type locality:
Not given).

Distribution: Southeastern Venezuela, Guyana and adjacent Brazil.

Notes: Romano (1972) included this and other species of the genus
Leptomicrurus in the genus Micrurus.

Micrurus corallinus (Merrem)

Elaps corallinus Merrem, 1820, Tent. Syst. Amphiborum: 144. (Type
locality: Brazil, restricted to Rio de Janeiro, Cabo Frio, Brazil by
Roze, 1967).

Distribution : Central and southern Brazil, south of the Amazon basin,
and northern Argentina; probably also Uruguay.

Notes: The locality restriction (Roze, 1967) was based on the actual
locality given by Wied (1820) for several specimens he collected and
sent to Merrem for studies. The lectotype, designated by Roze (1966),
is AMNH N.° 3911. It forms part of a larger collection purchased by the
American Museum of Natural History, New York, around 1860.

Micrurus decoratus (Jan)

Elaps decoratus Jan, 1858, Rev. Mag. Zool.,, (2)10:525, pl.B. (Type
locality : Mexico (in error). Restricted to Serra da Bocaina, Séao
Paulo, Brazil by Hoge and Romano, 1972).

Elaps fischeri Amaral, 1921, Anex. Mem. Inst. Butantan, 1:59, pl.2, figs.
1-5. (Type locality: Fazenda Bonito, Serra Bocaina, Sdo Paulo,
Brazil).

Elaps ezequieli Lutz and Mello, 1923, Folha Médica, 4:2 (Type locality:
Caxambu, Serra da Mantiqueira, Minas Gerais, Brazil).

Distribution: Eastern and southeastern Brazil from Rio de Janeiro
to Santa Catarina and Rio Grande do Sul.

Micrurus diastema diastema (Dumeril, Bibron and Dumeril)

Elaps diastema Dumeril, Bibron and Dumeril, 1854, Erp. Gen., 7:1222.
(Type locality: Mexico, restricted to Colima, Mexico by Schmidt
(1933). As this locality is far outside the range of this subspecies,
it is not valid. Restricted herewith to Potrero Viejo, Veracruz,
Mexico. See notes.).

Elaps epistema Duméril, Bibron and Duméril, 1854, Erp. Gén. 7T:1222,
(Type locality: Mexico).

Elaps corellinus var. crebipunctatus Peters, 1869, Montasber. Akad. Wiss.
Berlin, 1869:877. (Type locality : Matamoras, Puebla, Mexico).

Distribution: Central Veracruz and eastern Puebla, Mexico.

Notes: M. diastema represents one of the most complex rassenkreis
of coral snakes. Its distribution as well as its morphological variation
shows intricate patterns of variation, cline formation and specialization.
Fraser (1973) made a thorough analysis of its geographical variation con-
cluding that no subspecies can be recognized. Yet, once the zones of inter-
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