
AMPmBIA: CAUDATA: SIRENIDAE

Catalogue of American Amphibians and Reptiles.
MARTOF.BERNARDS. 1974. Siren.

Siren Linnaeus
Sirens

Siren Linnaeus, 1766, sign. Rrrr 5, Addenda (not paged).
Type species, Siren lacertina, 1766, by monotypy.

Sirena: Harlan, 1827:321. Emendation.
Phanerobranchus Leuckart, 1821:260. Absolute synonym.
Sirene : Vaillant, 1863:295. Emendation.

• CONTENT. Two species are extant, S. lacertina and S.
intermedia. Fossil species include S. simpsoni (Pliocene, Flor
ida), S. hesterna (Miocene, Florida) and S. dunni (Eocene,
Wyoming). See REMARKS.

• DEFINITION. These large, aquatic, eel·like salamanders
possess ·only the pectoral limbs, each with 4 digits. The gills
are persistent. See familial and specific accounts .

• DIAGNOSIS. The co-familial Pseudobranchus closely reo
sembles Siren but is more limited geographically, has only 3
digits per limb, is much smaller and is striped. Members of
the genus Siren are rather uniformly pigmented and, except for
juveniles, completely devoid of stripes. Pseudobranchus also
has a more slender body, a more pointed head, and a single
pair of gill slits. Unlike Pseudobranchus, the skin of Siren
transforms. The epidermis thickens (Czopek, 1962) and con
sists of 4 to 6 layers of cells as in most adult amphibians.

Fossil vertebrae can be identified by the following charac
teristics (Goin and Auffenberg, 1955): the lower margin of
the centrum of Siren is straight, whereas that of Pseudobran
chus is distinctly concave. In Siren the zygapophyseal ridge is
nearly straight and it meets the transverse process at the base
of the prezygapophysis but in Pseudobranchus it curves down·
ward and fuses with the transverse process at a point posterior
to the base of the prezygapophysis. Furthermore, at its junco
tion with the transverse process the zygapophyseal ridge tends
to flare less in Siren than in Pseudobranchus. For diagnostic
features of extinct species of Siren see FOSSIL RECORD.

• ILLUSTRATIONS.See species accounts. Other useful
drawings include: vertebrae of fossils (Goin and Auffenberg,
1955; 1957) ; dorsal view of head and gills and comparison with
Pseudobranchus (Noble, 1931:161); olfactory capsule of Siren
and comparison with other salamanders (Hilton, 1951a); head
muscles and comparison with Pseudobranchus (Hilton, 1959) ;
skin of Siren and comparison with other amphibians (Bern
stein, 1953); sound-transmitting apparatus (Hilton, 1949);
teeth (Hilton, 1951b) ; male urogenital system (Willett, 1965).

• DISTRIBUTION. Sirens inhabit the Coastal Plain of
southeastern United States from the District of Columbia to
Florida and westward in the Gulf states to extreme northeastern
Mexico. In the Mississippi Valley, they range northward
through lllinois and Indiana to southwestern Michigan.

• FOSSIL RECORDS.Siren simpsoni- (Goin and Auffenberg,
1955) occurs in Pliocene deposits from Alachua County,
Florida. The neural arch of the thoracic vertebrae stands high
above the centrum. From extant Siren, it differs by having
straighter zygapophyseal ridges and a wider flare to the aliform
processes. Siren hesterna (Goin and Auffenberg, 1955) is
known from a single vertebra from Miocene deposits in Gil
christ County, Florida (White, 1942). It has a short stubby
centrum, strongly diverging zygapophyses, a high neural arch,
and wide-flaring aliform processes. Siren dunni (Goin and
Auffenberg, 1957:83) is based on 3 vertebrae taken from Eocene
deposits in Sweetwater County, Wyoming. Its neural arch ex·
tends high above the centrum and the zygapophyseal ridge is
nearly straight (viewed laterally). From recent sirens it differs
in having the zygapophyseal ridges more concave (viewed dor·
sally). From S. hesterna it differs in having a reduced angle
and a better developed floor between the aliform processes.
From S. simpsoni it differs in that the dorsal wing of the trans
verse process originates nearer the posterior margin of the cen
trum and swings up gradually to meet the zygapophyseal ridge
at an angle of only 40 degrees (rather than 60 degrees).

• PERTINENT LITERATURE. The following references are
among the most useful. Descriptions and general biology:

152.1

SIREN

Bishop, 1943; Conant, 1958; Carr and Goin, 1955; Cochran,
1961; Freytag, 1965; Kuhn, 1965; Noble and Marshall, 1932.
Taxonomic keys: Bishop, 1943; Goin, 1957; Valentine, 1964.
General descriptive anatomy: Vaillant, 1863. Comparative
anatomical studies: skin, Bernstein, 1953 and Czopek, 1962;
Reno et aI., 1972; trunk muscles, Auffenberg, 1959, 1962; head
muscles, Hilton, 1959; digestive system, Wonderly, 1963; male
urogenital system, Willett, 1965; olfactory organs, Hilton,
1951a; choroid plexus of brain, Hilton, 1953; egg capsules,
Salthe, 1963. Comparative study of lactic dehydrogenases:
Salthe, 1965. Electrophoretic analysis of blood proteins: Gutt.
man, 1965. Comparative rates of enzyme evolution: Salthe and
Kaplan, 1966. Egg laying: Noble and Richards, 1932; Goin,
1959; Goin and Goin, 1962; Hubbs, 1962. Induction of meta
morphosis: Noble, 1924; Baker and Stoudemayer, 1951. Res
piration: Czopek, 1962; Guimond, 1970; Ultsch, 1971. Sound
production: Carr, 1940; Maslin, 1950; Gehlbach and Walker,
1970. Evolutionary status: Noble, 1927; Estes, 1965; Salthe,
1967. Fossil record: Goin and Auffenberg, 1955, 1958; Estes,
1965.

• ETYMOLOGY.Siren is from the Greek seiren, a mytho
logical group of insidious temptresses who lured mariners to
destruction. The name alludes to the mermaid·like traits of no
legs, a long, curvaceous tail and body (Oesterdam, 1769) and
possibly to the sounds they produce. Siren is of feminine gen·
der. The scientific and common names are the same.

See species accounts for etymologies of living sirens. S.
simpsoni is named for Clarence Simpson, discoverer of the
locality where the fossils were found. S. dunni is a patronym
for the dedicated herpetologist, Emmett Reid Dunn. S. hesterna
is derived from the Latin hesternus, of yesterday.

• KEY TO SPECIES

1. Adults large, total length more than 500 mm; costal
grooves 36 to 40, usually 38; hatchlings and young incon-
spicuously marked, light yellow stripe on snout .....n ••• u 2

- Adults small, total length usually much below 500 mm;
costal grooves usually 32 to 35; hatchlings and young con-
spicuously marked, broad reddish band over snout . _
____ n m_uu ••••• • intermedia (in part)

2. Body stocky, maximum length 950 mm; tip of tail
rounded; light markings usually absent or form lateral
or ventrolateral rows of narrow short bars 00 lacertina

- Body slender, maximum length 686 mm; tip of tail
pointed; light spots usually present, restricted to venter
___ ••• _d d .n mu ••• .nnn intermedia (in part)

REMARKS

The following have been erroneously classified (Smith and
Tihen, 1961): Siren operculata Beauvois (1799, Trans. Amer.
Philos. Soc. 4 :277-281), a senior synonym of Ambystoma
tigrinum; S. pisciformis Shaw (1802, Gen. Zool. 3(2) :614), a
junior synonym of Ambystoma mexicanum; S. quadrupes Bar·
ton, nomen nudum.
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MAP. The numbered stars indicate fossil localities. 1. Siren
dunni, Eocene. 2. S. hesterna, LOwer Miocene. 3. S. simpsoni,
Pliocene. See account of S. lacertina (Account 128) for Pleisto
cene records.

, L

CORE Metadata, citation and similar papers at core.ac.uk

Provided by UT Digital Repository

https://core.ac.uk/display/211336462?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


LITERATURECITED

Auffenberg, Walter. 1959. The epaxial musculature of Siren,
Amphiuma, and Necturus (Amphibia). Bull. Florida Mus.,
BioI. ScL 4 :253-265.

- 1962. A review of the trunk musculature in the limbless
land vertebrates. Amer. Zool. 2 :183-190.

Baker, Clinton L. and Mabel B. Stoudemayer. 1951. The
influence of thyroxine, epinephrine, and X-rays on meta
morphosis of some neotenous urodeles. J. Tennessee Acad.
Sci. 26(1) :32-41.

Bernstein, Howard. 1953. Structural modifications of the
amphibian skin. Proc. Pennsylvania Acad. ScL 27:204--211.

Bishop, Sherman C. 1943. Handbook of salamanders. Com
stock Publ. Co., Ithaca, New York, xiv + 555 p.

Carr, Archie Fairly, Jr. 1940. A contribution to the herpetol
ogy of Florida. Univ. Florida Publ. 3(1) :1-118.

-, and Coleman J. Goin. 1955. Guide to the reptiles, am
phibians, and freshwater fishes of Florida. Univ. Florida
Press, Gainesville. ix + 341 p.

Cochran, Doris M. 1961. Living amphibians of the world.
Doubleday Co., Garden City, New York. 199 p..

Conant, Roger. 1958. A field guide to reptiles and amphib
ians of the United States and Canada east of the 100th me
ridian. Houghton-Mifflin Co., Boston, Mass. xv + 366 p.

Czopek, Juliusz. 1962. Vascularization of respiratory surfaces
in some Caudata. Copeia 1962(3) :576-587.

Estes, Richard. 1965. Fossil salamanders and salamander
origins. Amer. Zool. 5(2) :319-334.

Freytag, Giinther E. 1965. Armmolche. Die Aquarien-und
Terrarien Zeitschrift 18(12) :372-375.

Gehlbach, Frederick R., and Braz Walker. 1970. Acoustic
behavior of the aquatic salamander, Siren intermedia. Bio
science 20(20) :1107-1108.

Goin, Coleman J. 1957. Description of a new salamander of
the genus Siren from the Rio Grande. Herpetologica 13(1) :
37--42.

- 1959. Amphibians, pioneers of terrestrial breeding habits.
Annual Report of the Board of Regents of the Smithsonian
Institution 1959:427-445.

-, and Walter Auffenberg. 1955. The fossil salamanders of
the family Sirenidae. Bull. Mus. Compo Zool. 113(7) :497
514.
1957. A new fossil salamander of the genus Siren from
the Eocene of Wyoming. Copeia 1957(2) :83--S5.
1958. New salamanders of the family Sirenidae from the
Cretaceous of North America. Fieldiana Geol. 10(33) :449
459.

Goin, Coleman J. and Olive B. Goin. 1962. Introduction to
herpetology. W. H. Freeman and Co., San Francisco, Calif.
ix + 341 p.

Guimond, Robert W. 1970. Aerial and aquatic gas exchange
in Amphiuma means means, Cryptobranchus alleganiensis
alleganiensis, Necturus maculosus maculosus, and Siren
lacertina. Ph.D. Thesis, Univ. Rhode Island.

Guttman, Sheldon I. 1965. An electrophoretic analysis of the
blood proteins of the genus Siren. Texas J. Sci. 17:267-277.

Harlan, Richard. 1827. Genera of North American Reptilia
and a synopsis of the species. J. Acad. Nat. Sci. Philadel
phia. 5 (pt. 2) :317-372.

Hilton, William A. 1949. The sound transmitting apparatus
of salamanders. Herpetologica 5(2) :33-43.
1951a. The olfactory system of tailed Amphibia. Bull. S.
California Acad. Sci. 50(3) :119-127.
1951b. Teeth of salamanders. Herpetologica 7(3) :133-136.
1953. The choroid plexus of the lateral and third ventricles
of tailed Amphibia. J. Compo Neurol. 99(3) :545-551.
1959. Review of the head muscles of salamanders. Part I.
Bull. S. California Acad. ScL 58(3) :133-137.

152.2

Hubbs, Clark. 1962. Effects of a hurricane on the fish fauna
of a coastal pool and drainage ditch. Texas J. ScL 14:289
296.

Kuhn,Oskar. 1965. Die Amphibien: System and Stammesges
chichte. Verlag Oeben, Miinchen. 102 p.

Leuckart, Sigismund. 1821. Einiges iiber die fischartigen Am
phibien. Isis, von Oken 1821:260.

Linnaeus, Carolus. 1766. Systema Naturae. 12th Edition.
Part 2, Addenda (not paged).

Maslin, T. Paul. 1950. The production of sound in caudate
Amphibia. Univ. Colorado Stud. BioI. 1 :29-45.

Noble, G. Kingsley. 1924. The "retrograde metamorphosis"
of the Sirenidae: Experiments on the functional activity of
of the thyroid of the perennibranchs. Anat. Rec. 29: 100.
1927. The value of life history data in the study of the
evolution of the Amphibia. Ann. Acad. Sci. New York 30:
31-128.
1931. The biology of the Amphibia. McGraw-Hill, New
York. xiii + 557 p.

-, and B. C. Marshall. 1932. The validity of Siren inter
media Le Conte, with observations on its life history. Amer.
Mus. Novitates (532) :1-17.

Noble, G. Kingsley and L. B. Richards. 1932. Experiments
on the egglaying of salamanders. Amer. Mus. Novitates
(513) :1-25.

Oesterdam, Abrahamus. 1769. Siren lacertina. Caroli a Linne
Amoenitates Academicae 7: 311-325.

Reno, Harley W., Frederick R. Gehlbach and R. A. Turner.
1972. Skin and aestivational cocoon of the aquatic am
phibian, Siren intermedia. Copeia 1972 (4) :625-631.

Salthe, Stanley N. 1963. The egg capsules in the Amphibia
J. Morphol. 113:161-171.
1965. Comparative catalytic studies of lactic dehydro.
genases in the Amphibia: environmental and physiological
correlations. Compo Biochem. Physiol. 16:393-408.
1967. Courtship patterns and phylogeny of the urodeles.
Copeia 1967(1) :100-117.

-, and Nathan O. Kaplan. 1966. Immunology and rates of
enzyme evolution in the Amphibia in relation to the origins
of certain taxa. Evolution 20 (4) :603-616.

Smith, Hobart M. and Joseph A. Tihen. 1961. Tigrina (Sala
mandra) Green, 1825: Proposed validation under the
plen,ary powers (Amphibia, Caudata). Z.N. (S.) 1460. Bull.
Zool. Nomencl. 18(3) :214--216.

Ultsch, Gordon R. 1971. The relationship of dissolved carbon
dioxide and oxygen to microhabitat selection in Pseudo
branchus striatus. Copeia 1971 (2) :247-252.

Vaillant, Leon. 1863. Memoire pour servir a l'histoire anato
mique de la Sirene lacertine. Annales des Sciences
Naturelles, Quatrieme Seirie, Zoologie 19:295-346 and
plates 7-9.

Valentine, Barry D. 1964. A preliminary key to the families
of salamanders and sirenids with gills or gill slits. Copeia
1964(3) :582-583.

White, Theodore E. 1942. The Lower Miocene mammal fauna
of Florida. Bull. Mus. Comp. Zoo!. 92(1) :1--49.

Willett, Judith Ann. 1965. The male urogenital system in the
Sirenidae. J. Tennessee Acad. Sci. 40(1) :9-17.

Wonderly, Daniel E. 1963. A comparative study of the gross
anatomy of the digestive system of some North American
salamanders. J. Ohio Herpetol. Soc. 4:31--48.

B. S. MARTOF,NORTH CAROLINASTATEUNIVERSITY,RALEIGH,
NORTH CAROLINA27607.

Primary editor for this account, James D. Anderson.

Published 29 July 1974 by the SOCIETYFOR THE STUDYOF
AMPHIBIANSANDREPTILES.


