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Abstract

Jacob Green was born in 1790 to a prominent New Jersey family of scholars and theologians. He taught at the College of
New Jersey (now Princeton University) from 1818 to 1822 before co-founding Jefferson Medical College (now Thomas
Jefferson University) in 1825, where he taught Chemistry until his death in 1841. Between 1818 and 1831, he published a
series of nine papers on lizards, salamanders, and snakes, authoring the original description of several well-known species
of salamanders from the eastern United States. Many of his names are ambiguous; some have been adjudicated by the
ICZN, while others are currently treated as nomina dubia. Here, we review all of Green’s publications, report on newly re-
discovered or re-interpreted material from several major natural history collections, and resolve most if not all remaining
issues through a series of taxonomic actions. In particular, we first designate a neotype for Salamandra nigra Green, 1818.
We then place S. sinciput-albida Green, 1818 and S. frontalis Gray in Cuvier, 1831 in synonymy with S. scutata Temminck
in Temminck & Schlegel, 1838 and invoke Reversal of Precedence under Article 23.9 to designate them nomina oblita.
We also designate a lectotype for S. bislineata Green, 1818. Finally, we resurrect the name S. fusca Green, 1818 as the
valid name for the species Desmognathus fuscus, assuming priority over Triturus fuscus Rafinesque, 1820, designating
S. fusca Laurenti, 1768 a nomen oblitum, and placing S. nigra Green, 1818 in synonymy. While Green’s herpetological
legacy is not as expansive as that of some of his successors such as Holbrook, he is nonetheless a foundational early
worker in salamanders, having described some of the most-studied species in the world.
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Introduction

Jacob Green was born in Philadelphia on the 26th of July 1790 (Adler et al. 2007), and smallpox in infancy left him
functionally blind in his right eye (Green in Gayley 1858). His early interests included chemistry, electricity, and
natural history (botany in particular), and he received his Bachelor of Arts from the University of Pennsylvania in
1807 (Smith 1923). He then embarked on a variety of practices in law, medicine, and the natural sciences, and was
awarded honorary degrees from Rutgers (1812), Princeton (1815), and Yale (1827; see Bennett 1949).

His grandfather, the elder Jacob Green (1722—-1790), had served as acting president of Princeton (then the
College of New Jersey) during the 1758—1759 term, and his father Ashbel Green (1762—1848) became its eighth
president in 1812. In the fall of 1818, the younger Jacob Green was appointed Professor of Chemistry, Experimental
Philosophy, and Natural History at Princeton under his father’s leadership. Just prior to assuming this post, Jacob
communicated a major work on the lizards and salamanders of the northeastern USA to the Academy of Natural
Sciences of Philadelphia (ANSP), read on the 12th of May and published in September (Green 1818). He later pub-
lished a short note on a collection of subfossil rattlesnake skeletons from a cave near Princeton (Green 1821).

Both Ashbel and Jacob Green left Princeton in 1822 due to significant differences of opinion with the trustees
and student body. In 1825, Jacob co-founded Jefferson Medical College in Philadelphia (now Thomas Jefferson
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University) with several colleagues, a new medical campus of Jefferson College (now Washington & Jefferson Col-
lege) in Canonsburg (Bennett 1949). He assumed a post as Professor of Chemistry, which he held until his death
in 1841. He published seven additional notes, descriptions, and letters regarding lizard and salamander taxonomy
from 1825 to 1831 (Green 1825a,b, 1827a,b, 1830, 1831; Peale & Green 1830). From April to November 1828, he
toured England, France, and Switzerland, visiting several major museums and meeting European scientific luminar-
ies such as John Dalton (father of atomic theory) and Michael Faraday (father of electromagnetism), in addition to
the biological dignitaries Gray, Cuvier, and Lamarck (see Smith 1923).

While a letter to Cuvier (Green 1830) indicated a desire to contribute a lengthy monograph on salamanders,
Green’s health began to fail rapidly in his 40’s, and he died of heart failure on the 1st of February 1841 at the age of
50. His herpetological legacy of nine brief publications is somewhat underappreciated compared to later American
workers in the field such as Holbrook, Baird, or Stejneger. While his contributions were few in number and pages,
he nevertheless authored the original description of several common salamander species in the eastern USA, exert-
ing a strong early influence on herpetology there and abroad.

In his publications, Green offered accounts for species then in the lizard genera Agama, Lacerta, and Scincus and
the salamander genera Proteus and Salamandra. Some of these he was describing for the first time; for others he was
simply providing updated accounts or noting varieties of previously described taxa. A few of the salamander names
have been considered nomina dubia by later authors (see Crother et al. 2003). However, some of these ambiguous
names are associated with widely studied species such as Desmognathus fuscus, and it is thus imperative that their
allocation be resolved to promote taxonomic stability. This task requires a full understanding of Green’s knowledge
of salamanders, so we consider all of his names here. A revised understanding of extant material from his collections
aids in this effort; we surveyed the material in the Academy of Natural Sciences of Drexel University (formerly the
ANSP) and the National Museum of Natural History (NMNH), and made several notable discoveries. Below, we are
able to allocate nomina to taxa, and in many cases assign extant type material, for all of Green’s names. This resolves
much of the lingering confusion regarding the nomenclature of some eastern USA salamanders.

Green’s Collections

Green amassed a large personal collection of amphibians and reptiles, parts of which are putatively still extant at
the ANSP (see Malnate 1971), the NMNH (United States National Museum [USNM] series), and possibly the Brit-
ish Museum of Natural History (BMNH), and the Muséum national d’histoire naturelle (MNHN; see below). Most
if not all of the specimens at the ANSP currently associated with Green were donated on 7 January 1851, 9 years
after Green’s death, by his friend Franklin Bache (Anonymous 1852; Leidy 1852). Bache (1792—-1864) was the
great-grandson of Benjamin Franklin and Recording Secretary of the ANSP from 1819-1821 (Anonymous 1877,
Wood 1865). The specimens Bache donated are generally catalogued with labels such as “Dr. Bache, Green Coll.”
or similar, and are thus to be considered as “types by association” (Bell 1996), as they generally cannot be linked
definitively to Green’s original descriptions.

In addition to the ANSP material, Cope (1868) states that USNM 3968, the “alleged holotype” of Salamandra
Jeffersoniana Green, 1827a, was received from “Dr. F. Bache,” and Yarrow (1882) states that it was collected by
“Dr. J. Green.” Cope (1870, 1889) later stated that USNM 4743 (now missing) were Green’s types for Salamandra
cirrigera Green, 1831, received from “Dr. F. Bache.” Finally, Yarrow (1882) states that USNM 3738 are the “alc.
types” of Spelerpes bilineata Green, 1818, from “Dr. J. Green.” This suggests that the NMNH material referable to
Green also likely originated from a donation from Bache after Green’s death.

Thus, it is important to note at the outset that many specimens currently associated with Green’s names cannot
be linked directly to his original descriptions. Many of Green’s specimens at the ANSP and NMNH are apparently
from Bache’s donation of Green’s specimens, and their “type” status seems to come only from later workers such as
Cope. Cataloging at the ANSP did not begin until the 1890°s (N. Gilmore, pers. comm.). Malnate (1971) states that
Fowler made note of any specimens known to him to be types, and this card catalog was later expanded by Dunn.
From this, we receive most of our modern allocation of accessioned ANSP material to Green’s names, but it is un-
clear at present on what evidence Fowler or Dunn based some of these associations. Smith & Taylor (1950) and Bell
(1996) noted some apparent mix-ups of Green’s material that may have occurred during his lifetime, in the interven-
ing period after his death prior to Bache’s donation, or at the Academy some time before the initial cataloging.
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In summary, few if any extant records exist to provide a definitive link between many specimens currently con-
sidered types and the original descriptions. In some cases, we are able to provide character-based evidence based on
examination with reference to the diagnosis. In other cases, we continue to accept existing designations as accurate;
doing so seems to be the most prudent course of action so as not to disturb taxonomic stability. If the need arises,
these specimens could simply be designated as neotypes in the future or disregarded if more persuasive material is
discovered. Some putative types seem to have been extant in the past but later lost, while other names do not appear
to have ever been linked to particular specimens.

Green’s descriptions of amphibians and reptiles

As noted above, Green’s vision was impaired from infancy, which may have affected some of his descriptions and
diagnoses as discussed below. Additionally, his earliest works displayed a relative inexperience with amphibian
biology, alternating between unqualified rejection or uncritical reliance on authorities such as Daudin, introduc-
ing a few lapses that were quickly corrected by others such as Say (1818) and Harlan (1827a). In contrast, Green’s
later work became increasingly rigorous and easier to interpret in a modern context. Listed and discussed here in
chronological and bibliographic order, Green gave descriptions or accounts of the following specific nomina. We
then give the modern common and Latin name in parentheses; some of these are novelties or at odds with prevailing
synonymy and are thus discussed at length.

Green’s first and most extensive taxonomic paper (Green 1818) contains descriptions or accounts of 16 dif-
ferent lizards and salamanders. Green begins with a discussion of “Order II. Saurian Reptiles. Genus Lacerta.” by
stating that “Daudin has subdivided this genus into seven sections, but as I think this mode leads to uncertainty in
arranging the animals, [ have not adopted it.” Indeed, Daudin (1802a:89) had divided his “Quatrieéme genre. Lézard,
lacerta” into seven “sections” or informal species groups by geography and gross morphology, including many
New World teiids among others. For one of these, Lacerta quinquelineata Daudin, 1802a, Green (1818) provided
an account as:

Lacerta quinquelineata Daudin 1802a (var.)

The “Striped L[izard].” (Five-Lined Skink; Plestiodon fasciatus); no type specimen designated; no type locality
given. Green describes this variety as “Whole length between five and six inches; tail longer than the body, tapering,
cylindrical, slender, and pointed; ear hole oval; scales above and beneath oval; back dark chesnut-brown, marked
with five longitudinal light blue lines, the central one commences at the snout, which is pointed, divides between the
eyes, unites again over the throat, and continues to the end of the tail; beneath whitish, and streaked; feet five-toed,
clawed.” Given this description and Green’s residence and field work primarily in the vicinity of Princeton, it seems
noncontroversial to conclude that he is describing Lacerta fasciata Linnaeus, 1758.

However, Green states in his introduction that he is referring to Daudin’s Lacerta in its seven sections, of
which L. quinquelineata Daudin, 1802a:243 is actually a teiid (“Sixiéme section. Lézards dracénoides”). Daudin
(1802a:243) clearly intends his name as a new species, giving a description in Latin. In comparison, he references
Sloane (1725)’s pre-Linnaean “Lacerta major, cinereus, maculatus,” now known as Pholidoscelis dorsalis (Gray,
1838) from Jamaica. Finally, Daudin states (translated): “I do not know exactly in which part of the earth this sin-
gular species of saurian lives, however I believe it from Jamaica, because I found, in Sloane’s work on the natural
history of this island, the description and a fairly correct figure of a lizard which I suspect to be similar, or who
belongs at least to the same section.” The name L. quinquelineata Daudin, 1802a is a junior primary homonym of
L. quinquelineata Linnaeus, 1766, and is a nomen oblitum, apparently never having been associated with a specimen
in the MNHN, nor referenced by later authors as a synonym for P. dorsalis (see Brygoo 1989).

While the name “Lacerta quinquelineata” was preoccupied by L. quinquelineata Linnaeus, 1766, rules of
homonymy were not in place in 1802, and Daudin (1802b:272) later gave an account of the “Five-Lined Skink”
(“Le scinque a cing raies”’) which he calls Scincus quinquelineatus, citing L. quinquelineata Linnaeus, 1766 for the
original description. Say (1818) noted this discrepancy, pointing out that Green’s name and description applied to
Daudin’s S. quinquelineatus, not his L. quinquelineata. Green notes that his species differs from the “nominal race”
only in the color of the dorsal stripes (white in his variety, yellow in Carolina), apparently in reference to Linnaeus’
skink rather than Daudin’s teiid. Subsequently, Fitzinger (1843) designated L. quinquelineata Linnaeus, 1766 as the
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type species of Plestiodon Duméril & Bibron, 1839. We note that while L. quinquelineata Linnaeus, 1766 has been
treated as a junior subjective synonym of L. fasciata Linnaeus, 1758 (e.g., Daudin 1802b; Green 1818; Say 1818),
this is merely convention, and it may instead represent Scincus laticeps Schneider, 1801 or Eumeces inexpectatus
Taylor, 1932, all of which occur in “Carolina” (see Smith 2005).

Lacerta hyacinthina Green, 1818

The “Indigo L[izard].” (Eastern Fence Lizard; Sceloporus undulatus); no type specimen designated; no type
locality given. Stejneger & Barbour (1943) stated that the type locality was “probably the vicinity of Princeton,
New Jersey.” Malnate (1971) stated that the syntypes were “ANSP 8345-46, 8348; New Jersey; Jacob Green (?).”
As noted above and discussed by Bell (1996), we believe this to be a reliance on early notes from Fowler or Dunn,
hence Malnate’s question mark. The series ANSP 8345-8348 is from the 1851 Bache donation of the Green collec-
tion and was thus interpreted by Dunn to represent the types of L. hyacinthina Green, 1818 and L. fasciata Green,
1818 (see below). However, Bell (1996) noted that ANSP 8348 is actually an S. graciosus Baird & Girard, 1852,
and that no documentary evidence tied these specimens to Green’s descriptions. Therefore, Bell (1996) rejected the
type status of ANSP 8345-46 & 8348, and designated ANSP 35082 as the neotype, from “Crossley Preserve, west-
ern Berkeley Township, Ocean County, New Jersey, 4.76 mi (7.05 km) directly west of the Garden State Parkway
bridge over Toms River at Toms River, New Jersey.” Say (1818) noted that this species had already been described
as Stellio undulatus Bosc & Daudin in Latreille & Sonnini, 1801. The name subsequently enjoyed a long modern
tenure as a valid subspecies of Sceloporus undulatus, from Smith (1948) until Leaché & Reeder (2002; see Bell et
al. 2003).

Lacerta fasciata Green, 1818

The “Banded L[izard].” (Eastern Fence Lizard; Sceloporus undulatus); no type specimen designated; no type
locality given. Malnate (1971) states that ANSP 8347 is the holotype from New Jersey, with collector “Jacob Green
(?).” As noted above, there is some question as to whether or not the series ANSP 8345-8348 actually represents
primary types for any of Green’s names. However, we find no reason to reject the type status of ANSP 8347 at pres-
ent, as it is indeed a female that matches Green’s description (see Smith 1938). To preserve stability, we continue
to accept existing designations of Green’s putative “types by association” unless otherwise specified. Based on the
description and specimen, this name is clearly a junior subjective synonym of Stellio undulatus Bosc & Daudin in
Latreille & Sonnini, 1801 as noted by Say (1818) and confirmed by Smith (1938). It is also a junior primary hom-
onym of Lacerta fasciata Linnaeus, 1758 (see Bell et al. 2003; Smith 1948) and thus permanently unavailable under
Article 57.2 of the ICZN (Anonymous 1999).

Green (1818) subsequently offers accounts and descriptions of species in “Order III. Batracian reptiles. Second fam-
ily. Tailed batracians. Genus Salamandra.” The first of these is:

Salamandra maculata Green, 1818

The “Brown-spotted Salamander” (Red Salamander; Pseudotriton ruber); no type specimen designated; no
type locality given. Green (1818) describes this species as “Length four or five inches; zail about as long as the body,
tapering, slightly compressed, and pointed; back whitish, sprinkled with irregular, reddish-brown spots; beneath
white; anterior feet four-toed, posterior feet five-toed,” seemingly referring to a light-colored or faded specimen
of Pseudotriton. Despite the similarity in name and assumptions by some subsequent authors (e.g., Gray in Cuvier
1831), this name was apparently erected by Green to refer to specimens of the Red Salamander, P. ruber (Sonnini de
Manoncourt & Latreille, 1801), and not the Spotted Salamander, Ambystoma maculatum (Shaw, 1802). Green knew
the Spotted Salamander as Salamandra subviolacea Barton, 1804, giving accounts in Green (1825a; 1827a).

Indeed, Cope (1869) states that Salamandra rubriventris Green, 1818, S. maculata Green, 1818, and S. sub-
fusca Green, 1818 are all junior subjective synonyms of S. rubra Sonnini de Manoncourt & Latreille, 1801, though
he instead attributes this name to “Daud., Hist. Rept. viii, 227, pl. 97, f. 2,” and not Sonnini de Manoncourt & La-
treille (1801). The reason for this confusion is unclear, given Daudin (1803:227)’s clear reference to “Latreille, Hist.
nat. des reptiles, in-18, additions, tom. IV, p. 305.” Cope (1869) further suggests that the oddly whitish coloration
of Green’s specimen was likely due to bleaching in preservative. Thus, it is clear that Salamandra maculata Green,
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1818 is a junior subjective synonym of S. rubra Sonnini de Manoncourt & Latreille, 1801, and not Lacerta maculata
Shaw, 1802. This synonymy was noted by several later authors, including Dunn (1926), and Martof (1975).

Green (1818) applied two other names to populations of Pseudotriton: “rubriventris” and “subfusca” (see
below), apparently confused by the degree of color-pattern polymorphism and ontogenetic darkening in this spe-
cies, and perhaps also observing specimens of P. montanus Baird, 1850 along with P. ruber. Some of these popula-
tions ( “rubriventris”’) he considered conspecific (“varieties”) with Salamandra rubriventris Daudin, 1803 (a junior
synonym of Triton alpestris Laurenti, 1768 [Ichthyosaura alpestris]), while he cautiously considered “maculata”
and “subfusca” to be distinct species. Indeed, he later stated in a letter to Cuvier (Green 1830) that “The S. Rubra
of Daudin, which appears to have been the first of these animals described, comes very near to my S. Rubriventris.
Var. Whether the S. Maculata be a distinct species, is yet doubtful. These three, in certain stages of growth, and
especially when preserved in alcohol, require minute attention to distinguish from each other.”

However, Green apparently makes a curious error of attribution and citation between 1818 and 1830. It seems
obvious from the context that Green intends to compare his specimens with the Red Salamander (Pseudotriton ru-
ber), and not the Alpine Newt (Ichthyosaura alpestris), with which the Red Salamander could hardly be confused.
Say (1818) pointed out this discrepancy. Correspondingly, Daudin (1803:227, P1. XCVII, Fig. 2) gave an account
and illustration of Salamandra rubra Sonnini de Manoncourt & Latreille, 1801, directly citing those authors. How-
ever, Green (1818) explicitly describes his S. rubriventris as a variety of S. rubriventris Daudin, 1803, citing “vol.
8, p- 239, pl. 98, fig. 1,” which clearly describes and illustrates an Alpine Newt. Why Green (1818) cites Daudin
(1803)’s description of S. rubriventris from page 239 rather than his account of S. 7ubra on page 227 as seemingly
intended is unclear. By 1830, it seems that Green had recognized his mistake regarding Daudin’s S. rubriventris and
refers correctly to Daudin’s S. rubra.

Salamandra fasciata Green, 1818

The “Banded S[alamander].” (Marbled Salamander; Ambystoma opacum); syntypes putatively ANSP 1420-
1423 (fide Malnate 1971); type locality not given, restricted to “vicinity of Princeton, New Jersey” by Schmidt
(1953) without justification. The syntypes are extant in the ANSP collection; Malnate (1971) lists them as originat-
ing from “New Jersey; Dr. Bache.” Thus, these are among the putative types-by-association for which little direct
evidence links them to this description. Assuming we continue to treat ANSP 1420-1423 as the syntypes, their
“original” type locality of “New Jersey” would retain precedence over Schmidt (1953)’s unjustified restriction. The
description states “Length between four and five inches; 7ail about as long as the body, oval, tapering, and pointed;
snout rounded; back brown, marked with transverse, irregular blue bands; upper part of the zai/ brown, marked with
light yellow spots; beneath ash colour; anterior feet four-toed, posterior five-toed.” This description and a brief
examination of the putative syntypes confirms the identity of this taxon as the Marbled Salamander, and it was des-
ignated as a junior subjective synonym of Salamandra opaca Gravenhorst, 1807 by Baird (1850).

Salamandra subfusca Green, 1818

The “Olive-brown S[alamander].” (Red Salamander; Pseudotriton ruber); no type specimen designated; no
type locality given. Green describes this species as “Length six inches; fail rather shorter than the body, tapering,
slightly compressed, and pointed; snout rather oval; back of an olive-brown hue, marked with dark spots; beneath
yellowish, and spotted; anterior feet four-toed, posterior five-toed.” Based on this description, this species was
designated a junior subjective synonym of Salamandra rubra Sonnini de Manoncourt & Latreille, 1801 by Baird
(1850), and later treated as such by Cope (1869), Dunn (1926), and Martof (1975). The description clearly refers
to an age-darkened specimen, which are common in many populations (Petranka 1998; Powell et al. 2016). Green
notes that he has two apparent varieties of this taxon, one with more distinctive spots than the other; he attributes
this difference to ontogenetic variation. It is also possible that he obtained P. montanus Baird, 1850 from southern
New Jersey. He also compares the coloration to the “common Water Newt of New England,” showing that he was
familiar with the adult form of Triturus (Diemictylus) viridescens Rafinesque, 1820 (Notophthalmus viridescens).

Salamandra longicauda Green, 1818

The “Long-tailed S[alamander].” (Long-Tailed Salamander; Eurycea longicauda); no type specimen desig-
nated; type locality “in marshy places, in the state of New-jersey.” Dunn (1926) stated that the types were not known
to exist; multiple specimens were clearly examined as a range of lengths is given. A search of the collections at the
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ANSP did not yield any further material that could be confidently associated with this description. As the definition
of this taxon is not in dispute, a neotype designation is not warranted (Article 75.1). We suggest that the watercolor
plate Mss.B.P.31.15d.149b in the Titian Ramsay Peale Sketches collection at the American Philosophical Society
in Philadelphia dated 1 May 1819 may represent one of Green’s original specimens (Fig. 1). The two were close
friends (Smith 1923), and the original description of Ambystoma tigrinum (Green, 1825a) was based on a live pet of
Peale’s and his illustration thereof (see below).

FIGURE 1. A watercolor painting of Salamandra longicauda Green, 1818 by Titian Peale, dated 1819 (Mss.B.P31.15d.149b).
This may represent one of Green’s original specimens. The margin notes in pencil (cropped from the original) read “4 % inches
long,” “Pitts¢ [Pittsburg?] May 1% 1819,” and “n° 4.” Courtesy of the American Philosophical Society.

Salamandra nigra Green, 1818

The “Black S[alamander].” (Northern Dusky Salamander; Desmognathus fuscus); no type specimen designat-
ed; no type locality given. Green describes this species as “Length about four inches; zail of the length of the body,
tapering, oval, and pointed; snout oval; eyes black, prominent, and approximate; back blackish; sides sprinkled with
small white spots; beneath whitish; anterior feet four-toed, posterior feet five-toed.” Green further notes “this differs
from Daudin’s La S. noire [Salamandra atra Laurenti, 1768], that being uniformly black.” Given the description and
Green’s residence and fieldwork in Pennsylvania and New Jersey, it is clear that this name was intended to represent
populations of what are now known as Desmognathus fuscus (Rafinesque, 1820); Northern Dusky Salamanders
from the northeastern United States. Indeed, most early authors used it this way, such as Harlan (1827a), de Kay
(1842), and Hallowell (1856, 1858), along with the names Salamandra intermixta Green, 1825b and S. picta Harlan,
1825 (see below) for various populations of what are now known to be the same species (Dunn 1917).

However, Holbrook (1842)’s account of “7Triton niger—Green. ” expanded Green’s name to refer in part to south-
ern Appalachian populations of large, heavy-bodied, black-bellied salamanders that are now known as Desmogna-
thus quadramaculatus (Holbrook, 1840), populations which Dunn (1917) notes represent a species that Green likely
never saw. Holbrook states he has seen this species in “Carolina and Georgia;” these are presumably MCZ 183 from
“Charleston, S.C.” and ANSP 14001 from “Penn.” which were “presented” to those museums by Holbrook and are
the oldest-known specimens of what is now known as D. quadramaculatus (see Dunn 1926). Having examined
them, they are both of the southern montane form now referred to as D. quadramaculatus (Petranka 1998; Powell
et al. 2016); the catalog localities at MCZ and ANSP are thus presumably in error. The former was likely the port
from which Holbrook shipped the specimen, while the latter was recorded in the ANSP ledger by Fowler in the late
19" or early 20™ century, likely based on only Holbrook (1842)’s account.

The bottle of MCZ 183 contains a handwritten note from Barbour stating that it was “probably given by Hol-
brook to Louis Agassiz.” The ANSP specimen (14001) was reported as missing by Adler (1976) citing communica-
tion from E. Malnate (ANSP; see Malnate 1971), although it is currently extant in the collection in remarkably poor
condition. One of these two specimens is presumably the one illustrated on P1. 27 of Holbrook (1842). Holbrook
additionally states that he received specimens from Louisiana; these were likely either Desmognathus conanti Ross-
man, 1958 or D. valentinei Means, Lamb, and Bernardo, 2017 (see Beamer & Lamb 2020). He also placed Sala-
mandra intermixta Green, 1825b and S. picta Harlan, 1825 in synonymy with Triton niger. Though Holbrook likely
conceived of this species as representing primarily northeastern “dusky” salamanders, the (perhaps inadvertent)
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inclusion and illustration of large, heavy-bodied, black-bellied specimens from the southern Appalachians and de-
scription of the range as “the Atlantic States from lat. 43° to the Gulf of Mexico” expanded his concept of T niger
to include what are now known as D. fuscus and D. quadramaculatus from the Appalachians and Piedmont, as well
as D. conanti or D. valentinei from the Coastal Plain.

Following Holbrook (1842), the name “nigra” was frequently applied to large, heavy-bodied, black-bellied
specimens of Desmognathus from the southern Appalachians (see Valentine 1974), starting with Baird (1850). Baird
mentions examining a single specimen of “D. niger” in the ANSP which he speculated might have been Green’s
holotype, but we agree with Dunn (1917) that this was Holbrook’s specimen ANSP 14001. Cope (1869) mentions
examining the same specimen, which he identifies as “D. niger, ” and considers it distinct from D. fuscus. The cata-
log entry for ANSP 14001 identifies it as “Desmognathus niger.” Finally, Hallowell (1858) referred to a specimen
of D. auriculatus (Holbrook, 1838) from Holbrook in the ANSP, which we also think was very likely ANSP 14001,
it being the only Holbrook specimen present at the ANSP that is not clearly referable to what is now known as D.
fuscus.

Stejneger (1903) then re-described Desmognathus quadramaculatus (Holbrook, 1840) based on a series (USNM
30891-30902) from Grandfather Mountain, at or near the type locality of Leurognathus marmoratus Moore, 1899.
From this, we receive the modern conception of the taxon (sensu Valentine 1974) as a large, heavy-bodied, black-
bellied species from the southern Appalachians. Interestingly, Stejneger (1903) also continued to recognize “D.
nigra,” although he did not cite a taxonomic authority, and he did not describe his conception of that taxon. Very few
authors after 1903 continued to recognize or use the name D. nigra, most still in reference to “black-bellied” rather
than “dusky” salamanders (e.g., Brimley 1907; Brimley & Sherman 1908; Stone 1906). Despite having priority and
being the available, valid name for the taxon now known as D. fuscus, the name Salamandra nigra Green, 1818
subsequently fell into disuse, and was considered to be a nomen dubium by Crother et al. (2003).
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FIGURE 2. A specimen (ANSP 900) of Triturus fuscus Rafinesque, 1820 from “Dr. Bache, Green coll.,” locality “near Phila.,”
here designated as the neotype of Salamandra nigra Green, 1818. This name is thus a senior subjective synonym of Triturus
fuscus Rafinesque, 1820.
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However, at least some of Green’s original material is extant. Two collections in the ANSP catalogued as “D.
fuscus” originate from “Dr. Bache, Green Coll.” These are ANSP 900-912 (“near Phila.”) and 955-979 (‘“Penns.”).
Having examined them, they are all apparently fuscus, likely from Pennsylvania as recorded. These are likely those
referenced by Hallowell (1858) as among the 40 specimens of “Desmognathus niger” present in the collections
of the Academy “presented by Dr. Bache, (Green collection,).” Similarly, while Harlan (1827a) does not mention
specimens of Salamandra bislineata Green, 1818, S. sinciput-albida Green, 1818, S. erythronota Green, 1818, or
S. fusca Green, 1818 in the cabinet of the Academy, he does mention them for S. cinerea Green, 1818 and S. nigra
Green, 1818. We suggest that no other species from the vicinity of Princeton or Philadelphia could fit Green’s de-
scription. To remove any potential ambiguity, we thus designate ANSP 900 (Fig. 2), a specimen of Triturus fuscus
Rafinesque, 1820 from “Dr. Bache, Green coll.,” locality “near Phila.,” as the neotype of S. nigra Green, 1818. The
name S. nigra Green, 1818 would thus assume priority over 7. fuscus Rafinesque, 1820 as noted by previous authors
(see Frost 2002), were it not for action we take here to validate the name S. fusca Green, 1818 for this species (see
below).

Salamandra bislineata Green, 1818

The “Two-lined S[alamander].” (Northern Two-Lined Salamander; Eurycea bislineata); type specimens not
originally designated but stated to be ANSP 695-698 by Fowler & Dunn (1917); type locality not originally stated
but restricted to “New Jersey (probably Princeton?)” by Fowler (1907). Dunn (1926) stated there were no types in
existence and probably never were any, but the basis of this statement is unclear. Yarrow (1882) listed USNM 3738
(two specimens) from “West’n Pennsylvania” collected by “Dr. J. Green” as the “Alc. type.” Cope (1889) repeated
that USNM 3738 from “western Pennsylvania” were the types, but also stated that Green’s types were probably
from New Jersey. The designation of USNM 3738 as the types was followed by Stejneger and Barbour (1917,
1933), but not by Cochran (1961) in her list of USNM type material.

FIGURE 3. A poorly preserved specimen (USNM 3738) that we are nevertheless comfortable in assigning to Salamandra
bislineata Green, 1818. Referred to by Cope (1889) as the “alcoholic type” from “Western Pennsylvania” collected by “Dr. J.
Green,” which was followed by Stejneger and Barbour (1917, 1933), but not by Cochran (1961) in her list of USNM type mate-
rial. Based on Green’s collections in western Pennsylvania primarily occurring after 1826, we do not consider this part of the
original type series.
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Examination of USNM 3738 and the NMNH catalog reveals a single small Eurycea bislineata in extremely
poor, nearly unrecognizable condition (Fig. 3), putatively collected by Green in 1818 with the locality “western
Pennsylvania.” However, the accounts in Green (1818) all appear to be based on material collected by Green around
Princeton and Philadelphia. We can find no reference to any collection by Green in western Pennsylvania until 1826
when he began to visit Jefferson College in Canonsburg, where he gave summer lectures after 1828 (Bennett 1949)
and later described several species (Green 1827a). Thus, while USNM 3738 may be a Green specimen, we suggest it
is not part of the original type series for Salamandra bislineata Green, 1818. Below (see accounts for S. erythronota,
S. cinerea, and S. fusca), we report on the discovery of an additional specimen from the ANSP Green collection that
bears heavily on interpretation of the type material and locality.

Salamandra sinciput-albida Green, 1818

The “White-nosed S[alamander].” (Four-Toed Salamander; Hemidactylium scutatum); no type specimen des-
ignated; type locality “found in Newjersey.” Green describes this species as “Length about three inches; tail shorter
than the body, thick, tapering, and pointed; snout oval, white above; eyes protuberant; back dirty ferruginous;
beneath yellowish; anterior feet four-toed, posterior five-toed.” Regarded by Dunn (1926) as a senior subjective
synonym of Tritrurus fuscus Rafinesque, 1820, but without a clear explanation for preferring the younger name.
Considered to be a nomen dubium by Crother et al. (2003).

In contrast to Dunn (1926)’s assertion, it seems exceptionally unlikely that Salamandra sinciput-albida Green,
1818 was intended to refer to Triturus fuscus Rafinesque, 1820. Green (1818) notes that it was “...said to inhabit
shallow waters,” where the verb “said” suggests that Green himself never saw a live example, or at least never col-
lected one in the wild. The small size; short, thick tail; reddish-brown back; and white patch on the snout immedi-
ately call to mind Hemidactylium scutatum (Temminck in Temminck & Schlegel, 1838). Indeed, we suggest that no
other New Jersey species could fit this description. The only objection to this is Green’s statement of a yellowish
venter rather than white, and his note of five toes on the rear foot rather than the four toes the species is known for.

The former could be explained if he never saw a live specimen, only receiving preserved specimens that had
been discolored, as Cope (1869) suggested for S. maculata Green, 1818. While adult newts (Notophthalmus viri-
descens) often have yellowish venters, Green (1818)’s account of S. subfusca Green, 1818 shows he was already
familiar with this species, and the size, tail, and dorsal coloration further reject this possibility. We also reiterate
that Green’s vision was impaired, and that his descriptions of color pattern do not match modern understandings for
many species. For instance, he describes Salamandra fasciata Green, 1818 (Ambystoma opacum) as being “brown”
with “blue bands,” while living specimens of this species are generally jet black with white, grey, or silver bands
(Petranka 1998; Powell et al. 2016). With regard to the number of toes, he may have miscounted or received a mu-
tated specimen, and both inaccuracies could be explained if he only received secondhand reports. Harlan (1827a)
placed S. sinciput-albida Green, 1818 with the “land salamanders” provisionally on the form of the tail and did not
note any specimens in the Academy. This further supports the idea that neither Green nor Harlan had actually col-
lected or observed this taxon themselves.

Accordingly, we remove Salamandra sinciput-albida Green, 1818 from the synonymy of Triturus fuscus Rafin-
esque, 1820, and place it in synonymy with S. scutata Temminck in Temminck & Schlegel, 1838. We note that the
holotype (RMNH 2301) of S. scutata Temminck in Temminck & Schlegel, 1838, is from “Nashville, Tenn.” (see
Hoogmoed 1978). Given the much later date and distant geographic origin of this specimen and the lack of any
Hemidactylium specimens in the ANSP collection referable to Green, we refrain from designating a neotype for S.
sinciput-albida Green, 1818.

Ordinarily, this action would require application of the Principle of Priority under Article 23.1, with Hemidacty-
lium sinciput-albida (Green, 1818) replacing Hemidactylium scutatum (Temminck in Temminck & Schlegel, 1838)
as the senior-most available, valid name for this species. However, this would disrupt prevailing usage, and we thus
invoke Reversal of Precedence under Article 23.9 to avoid this. Literature searches through Web of Knowledge and
Google Scholar reveal no usage of the name Salamandra sinciput-albida Green, 1818 as a valid name after 1899
(23.9.1.1), while the period from 1969 to 2019 records at least 1,180 usages (23.9.1.2) of Hemidactylium scutatum
(Temminck in Temminck & Schlegel, 1838).

We thus regard the more senior name Salamandra sinciput-albida Green, 1818 as a nomen oblitum, and the
junior objective synonym S. scutata Temminck in Temminck & Schlegel, 1838 as a nomen protectum. The name
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S. frontalis Gray in Cuvier, 1831 was erected as a replacement name for S. sinciput-albida Green, 1818, and we
thus remove it from the synonymy of 7riturus fuscus Rafinesque, 1820 and place it in the synonymy of S. scutata
Temminck in Temminck & Schlegel, 1838. We again invoke Reversal of Precedence under Article 23.9 to consider
S. frontalis Gray in Cuvier, 1831 a nomen oblitum, as it does not ever appear to have been used as a valid name
outside of its original publication. Recent molecular analyses reveal the presence of multiple clades within Hemi-
dactylium scutatum (see Herman & Bouzat 2016), with specimens from Tennessee and New Jersey representing
different lineages. Thus, S. sinciput-albida Green, 1818 would still be an available name for a northeastern species
of Hemidactylium if one were to be described in the future (see Ohler & Dubois 2018). In this case, a neotype from
New Jersey would likely be warranted.

Salamandra rubriventris Daudin, 1803 (var.)

The “Red S[alamander].” (Red Salamander; Pseudotriton ruber); no type specimen designated, type locality
“in the neighbourhood of Princeton, in shallow streams.” Green (1818) describes this species as “Length between
six and seven inches; tail shorter than the body, slightly tapering, compressed, and pointed; skin slimy; back black-
ish, with brown spots; sides red; beneath red; eyes protuberant; snout rounded; anterior feet four-toed, posterior
five-toed.” This was regarded as a new name S. rubriventris Green, 1818 by later authors (Holbrook 1842; de Kay
1842), and thus a junior subjective synonym of S. rubra Sonnini de Manoncourt & Latreille, 1801, and a junior pri-
mary homonym of S. rubriventris Daudin, 1803, which is a junior subjective synonym of Triton alpestris Laurenti,
1768.

However, Green (1818:353) states that: “This I think is only a variety of La S. ventre orangé of Daudin, a de-
scription and figure of which he has given in his vol. 8, p. 239, pl. 98, fig. 4” and refers to it again as “Salamandra
rubriventris, var.” on the same page. Thus, he did not regard his “rubriventris” as a new species, only a variety, and
was simply applying the name S. rubriventris Daudin, 1803 to a population of what is now known as Pseudotriton
ruber. Therefore, there is no name S. rubriventris Green, 1818. However, as noted above and by Say (1818), it seems
that he intended to compare his specimens to Daudin (1803:227)’s account of S. rubra Sonnini de Manoncourt &
Latreille, 1801, not that of Daudin (1803:239)’s description of S. rubriventris. The explanation for this lapsus is
unclear.

Green (1818) then introduces a new division, the “Land Salamanders.” These include:

Salamandra erythronota Rafinesque, 1818a (the “Red-backed S[alamander].”)
and
Salamandra cinerea Green, 1818 (the “Dapple S[alamander].”)

Rafinesque (1818a) described the Red-Backed Salamander (Plethodon cinereus) as Salamandra erythronota
Rafinesque, 1818a in March 1818, several months before Green (1818)’s paper was read. Green (1818) himself
stated that he was applying “Mr. Rafinesque’s name” to red-backed populations from “Newyork™ and “Newjersey.”
He then describes S. cinerea Green, 1818 for the lead-backed form from “Newjersey.” Neither Rafinesque (1818a)
nor Green (1818) explicitly designated any type specimens. In his letter to Cuvier, Green (1830) stated: “The S.
cinerea is almost always found associated with the S. erythronota, and though very different from it in colour, I am
disposed to think it merely a variety of that species.” A long period of taxonomic confusion and nomenclatural in-
stability followed (see Goodwin 1960; Highton 1960; Reed 1960), wherein attribution and allocation of the names
“erythronota” and “cinerea” varied significantly from author to author and publication to publication.

This culminated in Dunn (1926) using Salamandra cinerea Green, 1818 for the red-backed salamander and rec-
ognizing the lead-backed form as a color morph, establishing a long-term trend thereafter despite the clear priority
(and more straightforward logical applicability) of the name S. erythronota Rafinesque, 1818a for the species. To
preserve prevailing usage, later authors successfully petitioned for suppression of S. erythronota Rafinesque, 1818a
(Anonymous 1963a; Highton 1961). This established S. cinerea Green, 1818 as the available, valid name for the
Red-Backed Salamander. Fowler (1907) and Fowler and Dunn (1917) listed Green’s series ANSP 1227-38 from
“New Jersey” as the syntypes. Highton (1962) restricted this to 1232-34 & 37 (the lead-backed specimens), from
which he designated 1232 as the lectotype, rendering the remaining specimens paralectotypes.

We note again that these specimens originated from “Dr. Bache, Green Collection,” as per Fowler’s handwritten
entry in the ANSP catalog, and thus don’t bear a direct link to Green (1818)’s original description. Fowler (1907)
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revised the type locality to “near Princeton?” and Schmidt (1953) to “vicinity of Princeton.” However, Highton
(1962)’s lectotype designation reverted the type locality back to the “New Jersey” of the ANSP catalog, originally
“Newjersey” in Green (1818). These specimens and the jar containing them (and others) are also relevant to several
of Green (1818)’s other names, including S. bislineata and S. fusca (see below).
Salamandra glutinosa Green, 1818

The “Glutinous S[alamander].” (Northern Slimy Salamander; Plethodon glutinosus); no type specimen desig-
nated; no type locality given. Green (1818) describes this species as “Length six inches; tail nearly twice as long
as the body, tapering, and pointed, near the end slightly compressed; snout obtuse; eyes prominent and dark brown;
back blackish, marked with white spots, composed of small dots; beneath black; anterior feet four-toed, posterior
five-toed.” He further notes “Found under stones, in elevated situations. A glutinous fluid exudes from the pores of the
skin; this fact is only uncommon as to the quantity.” This description clearly refers to the Northern Slimy Salamander
and could apply to no other northeastern USA species. Given the exceptional diversity in this complex (Highton et al.
1989) and the potential ambiguity of the type locality and thus allocation of this name, a neotype designation may be
warranted in the future. However, we were unable to locate any contemporary material with a connection to this taxon,
and thus refrain at present. Dunn (1926) stated that the type locality was “obviously Princeton, New Jersey,” but this is
not indicated in Green (1818)’s description. An expanded account and figure (Fig. 4) of a “variety” of this species from
Chartier’s Creek, Washington County, Pennsylvania was given by Green (1827a, unnumb. [third] PL).

S. GLUTINOSA __VAR.

FIGURE 4. Green (1827a)’s figure (third unnumbered plate) of a “variety” of Salamandra glutinosa Green, 1818, from Wash-
ington County, Pennsylvania, drawn by W. Mason and engraved by P.E. Hamm.

Salamandra fusca Green, 1818

The “Brown S[alamander].” (Northern Dusky Salamander; Desmognathus fuscus); no type specimen desig-
nated; no type locality given. Green (1818) describes this species as “Length about three inches; fail length of the
body, tapering and slightly compressed; snout obtuse; eyes not remarkably prominent; back uniformly of a yellow-
ish brown colour; beneath white, with a line, on each side, of black spots; throat spotted with black; anterior feet
four-toed, posterior five-toed.” Most authors have agreed that this represents the “dusky” salamander (D. fiscus)
of the northeastern USA (see Dunn 1917). However, the name Salamandra fusca Green, 1818 is a junior primary
homonym of S. fusca Laurenti, 1768, which was designated as a junior subjective synonym of S. atra Laurenti, 1768
by Merrem (1820), and S. fusca Green, 1818 is thus permanently unavailable barring Reversal of Precedence.

Accordingly, the names Salamandra nigra Green, 1818, S. intermixta Green, 1825b, and S. picta Harlan, 1825
were variously applied to northeastern “dusky” salamanders until Holbrook (1842). Baird (1850) then applied the
name S. nigra to the “black-bellied” salamanders and resurrected the name 7Triturus fuscus Rafinesque, 1820 for the
“dusky” salamanders, with S. intermixta Green, 1825b, S. picta Harlan, 1825, and S. quadramaculata Holbrook,
1840 in synonymy. Rafinesque’s name was later placed on the Official List of Specific Names in Zoology (Anony-
mous 1956). Rafinesque (1820) had also described a species clearly referable to “fuscus” as T. nebulosus Rafin-
esque, 1820 from “near New York, at Harlem and Long Island.” The name “‘fuscus” was selected over “nebulosus”
by Baird (1850) acting as the First Reviser (Article 24.2.1), who declared “nebulosus” a nomen dubium. Popula-
tions in Harlem have been genetically identified as conspecific with the remaining populations in the northeastern
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USA by Munshi-South et al. (2013), confirming their subjective synonymy. No specimens have been associated
with either Green or Rafinesque’s names historically.

However, relevant material may be present in the putative type-series of Salamandra cinerea Green, 1818.
Dunn (1926) stated that such a series did not exist, but Fowler (1907) and Fowler and Dunn (1917) identified
Green’s series ANSP 1227-38 from “New Jersey” in the ANSP as the syntypes. Highton (1962) formally restricted
the syntypes to 12321234 & 1237, these being the lead-backed specimens in the jar, to differentiate the type series
from the red-backed S. cinerea Rafinesque, 1818a. He further designated 1232 as the lectotype, rendering 1233,
1234, and 1237 paralectotypes. Of the remaining 8 specimens, 5 are red-backed Plethodon cinereus: 1227, 1230,
1231, 1235, and 1236. He states that 1229 “is in such poor condition I cannot identify it.” However, upon examina-
tion it seems to be a small, likely red-backed P. cinereus in acceptable condition (Fig. 5), with what appear to be 19
visible costal grooves. Of the two remaining specimens in the series, we concur with Highton that 1238 is clearly a
large Eurycea bislineata, and that 1228 seems to be a larval or transforming Desmognathus fuscus.

K
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FIGURE 5. A poorly preserved specimen (ANSP 1229) that we are nevertheless comfortable in assigning to Plethodon cinereus
(Green, 1818). Fowler (1907) and Fowler and Dunn (1917) had considered the series ANSP 1227-38 from “Dr. Bache, Green
Collection,” locality “New Jersey” as the syntypes of Salamandra cinerea Green, 1818, but Highton (1962) restricted this to
1232-34 & 37, designating 1232 as the lectotype, rendering the remaining specimens paralectotypes. Thus, this specimen no

longer has any name-bearing function.

The Eurycea bislineata ANSP 1238 (Fig. 6) bears a faded parchment tag that appears to read (at least in part)
“Green Coll.” Fowler and Dunn (1917) considered ANSP 695-698 as syntypes of Salamandra bislineata Green,
1818; it seems prudent that 1238 be considered a syntype, as well, given that it is labeled as originating from the
Green collection and is physically associated with the other Green types. We hereby designate ANSP 1238 as the
lectotype of S. bislineata Green, 1818, rendering ANSP 695-698 paralectotypes. As noted above, we do not con-
sider USNM 3738 to be part of the type series for this species.

The putative Desmognathus fuscus ANSP 1228 (Fig. 7a, b) is quite interesting. It agrees with the original
description of Salamandra fusca Green, 1818 in several crucial respects, including an SVL of approximately 1.5
inches, obtuse snout without prominent eyes, and a uniformly brown dorsum and white venter. The specimen is
poorly preserved, so it is difficult to tell if the line of black spots on either side of the venter and the black spotting
of the throat mentioned in the description were once present and have faded in preservative. The specimen appears
to have 14 costal grooves and hindlimbs much stouter than the forelimbs, key characteristics of Desmognathus
(Petranka 1998; Powell et al. 2016).
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Most crucially, Green (1818) mentions accidentally severing the tail of the single specimen he encountered.
He states “Note. I know not whether this is a land or water animal; it was found under a rail in a moist place, some
distance from a stream. The tail, which was accidentally separated from the body, preserved a vibratory motion for
some time. This motion of the tail, when amputated, is I believe common to all Salamanders, and indeed to most rep-
tiles.” The specimen ANSP 1228 is also missing its tail, and an examination of the stump seems to indicate an injury
in life, as the musculature has begun to contract around the break as seen in living organisms having undergone cau-
dal amputation or autotomy, rather than a ragged or jagged edge as typically observed when a specimen is fractured
after preservation. There are several pieces of tail in the jar, but they all appear to correspond to the other specimens
of Plethodon. Thus, we regard ANSP 1228 as the likely holotype of Salamandra fusca Green, 1818. A single jar in
the Academy of Natural Sciences of Drexel University is now recognized to contain the type specimens of three of the
most well-known amphibian species in the world: Desmognathus fuscus, Eurycea bislineata, and P. cinereus.

FIGURE 6. Newly designated lectotype (ANSP 1238) of Salamandra bislineata Green, 1818. Recorded in the ANSP catalogue
as “P. cinereus” from “New Jersey” originating with “Dr. Bache, Green Collection.” Fowler and Dunn (1917) considered ANSP
695698 the syntypes, which we here designate as paralectotypes.

However, this does not change the fact that Salamandra fusca Green, 1818 is a junior primary homonym of
S. fusca Laurenti 1768, and thus remains unavailable. Based on the action we have taken above to reinstate the
availability, validity, and subjective synonymy of S. nigra Green, 1818 over Triturus fuscus Rafinesque, 1820, that
species would, barring further action, now necessarily be referred to as Desmognathus niger (Green, 1818). Indeed,
such an action was taken by Frost (2002) in version 2.21 of Amphibian Species of the World. This led Crother et
al. (2003) to declare S. nigra Green, 1818 a nomen dubium and reinstate 7. fuscus Rafinesque, 1820 to maintain
prevailing usage. However, that action is untenable based both on our neotype designation for S. nigra Green, 1818,
and the long usage of that name to refer to both dusky and black-bellied populations of Desmognathus (e.g., Baird
1850; Hallowell 1856; Harlan 1827a).

Instead, we will again invoke Reversal of Precedence under Article 23.9 to maintain prevailing usage of the
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name Desmognathus fuscus. We state that, to our knowledge, Salamandra fusca Laurenti 1768 has not been used
as a valid name after 1899 (23.9.1.1). Accordingly, the name “D. fuscus” has been used in at least 1,900 separate
publications since 1969 according to searches of Web of Knowledge and Google Scholar. The vast majority of these
publications do not cite a taxonomic reference. We do concede that Dunn (1926) and Anonymous (1956) cemented
the author as Rafinesque in the minds of most workers, and that at least 100 studies since 1969 attribute the name to
him. However, the name “fuscus” was attributed to Green by Mount (1975), Smith and Kohler (1977), Brandon and
Huheey (1979), Dyer et al. (1980), Morris et al. (1983), Holman and Grady (1989), Klein (1989), Buhlmann (2001),
Simon et al. (2002), Gibson et al. (2004), McAllister and Bursey (2004), Southerland et al. (2004), Cassell and Jones
(2005), Garriock and Reynolds (2005), Lanza et al. (2004), Means in Lannoo (2005), Miller et al. (2005), McAllister
et al. (2006), Raffaélli (2007), Byrne et al. (2008), Schausberger and Hoffman (2008), Grant et al. (2009), Stranko et
al. (2010), Huntsman et al. (2011), Price et al. (2012), Meshaka and Layne (2015), and Williams (2015).

2

FIGURE 7. Newly recognized holotype (ANSP 1228) of Salamandra fusca Green, 1818 in dorsal (a) and ventral (b) view.
Recorded in the ANSP catalogue as “P. cinereus” from “New Jersey” originating with “Dr. Bache, Green Collection.” No
specimens have been associated with this name historically. In particular, we note 14 apparent costal grooves, hind limbs more
robust than forelimbs, and apparently partially healed broken tail, linking it to Green (1818)’s description. Primary type of
Desmognathus fuscus (Green, 1818).
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Article 23.9.1.2 requires use of the junior name in at least 25 works by 10 authors in the preceding 50 years,
spanning at least 10 years. For the specific epithet “fuscus” generally, this has clearly been met. For Salamandra
fusca Green, 1818 specifically, we record the aforementioned 27 usages by more than 10 authors from 1975 to 2015,
satisfying the Article in the narrower sense for that name as well. Thus, under Article 23.9.2, we state that S. fusca
Green, 1818 is a valid nomen protectum, and that S. fusca Laurenti 1768 is an invalid nomen oblitum. This cements
Green (1818) as the correct taxonomic authority for the species currently known as Desmognathus fuscus (Green,
1818). We note that future taxonomic revisions may restrict the concept of this species, which corresponds to the
“fuscus B” lineage of recent molecular analyses (Beamer & Lamb 2020; Kozak et al. 2005; Pyron et al. 2020).

Proteus neocaesariensis Green, 1818

The “Newjersey Proteus” (Tiger Salamander; Ambystoma tigrinum); type specimen not designated; type lo-
cality implied as “New Jersey” by the common name and restricted to “vicinity of Princeton” by Schmidt (1953)
without justification. Gray (1850) notes that there are nine larval specimens of this species in the collection of the
British Museum, of “different ages” from “N. America, “presente[d] by Jacob Green, M.D.” Green visited London
in 1828 and met with Gray at the BMNH (Smith 1923). Thus, it seems likely that these specimens were presented
at that time. They may thus represent some of the original types from Green’s personal collection. However, there is
little apparent evidence on which to confirm or deny this, such as illustrations or notes on identifying characteristics
of particular specimens.

Green (1818) describes this species as “Length between four and five inches; 7ail as long as the body, tapering
and forming a fin; snout obtuse; tongue short, round, adhering to the lower jaw, and having a cartilaginous edge;
branchiae persistent; eyes very small; nostrils invisible; back dirty white, with small dots, margined with a narrow
red line, commencing at the fore shoulder, and terminating at the posterior legs; beneath whitish; posterior feet
five-toed, anterior four-toed.” Green also states “This is the only species known in America. There are but three yet
described in the books, the P. anguinus, P. Mexicanus, and P. tetradactylus.” These are P. anguinus Laurenti, 1768,
Gyrinus mexicanus Shaw & Nodder, 1798 (Ambystoma mexicanum, as “P. Mexicanus”), and Sirena maculosa
Rafinesque, 1818b (Necturus maculosus, as “P. tetradactylus,” a Latinization of Proteé tétradactyle Lacépede,
1807, a nomen oblitum), showing his familiarity with these species as then known. Thus, it is clear that Green regar-
ded his species as a proteid, of which he also considered the neotenic axolotl (an ambystomatid) a member.

However, Say (1818) noted that this species was likely the same as Siren operculata Palisot de Beauvois, 1799.
Both names were later placed on the Official Index of Rejected and Invalid Species Names in Zoology (Anonymous
1963b,c) along with Axolotus philadelphicus Jarocki, 1822 after petitioning by later authors (Smith & Tihen 1961),
in favor of the name Salamandra tigrina Green, 1825a (see below). We found no ANSP material related to this
species, or any reason to disagree with previous authors in treating this name as an earlier, now suppressed senior
synonym for the species now known as Ambystoma tigrinum. Interestingly, Green (1827a) persisted in recognizing
this species as distinct from his own Am. tigrinum.

Green finally describes another specimen: “I have another animal which resembles the Proteus, inasmuch as it
is furnished with a fin tail, and gills, but I will not be positive that it is a new species. If it is only the larva of a spe-
cies of Salamander, it must belong to a much larger species of that genus than I have yet seen in this neighbourhood;
the following is a description of it: Length about three inches; tail as long as the body, tapering, and in the form of a
fin; snout oval; eyes very small; nostrils invisible; neck with gills; back black and white, confusedly mixed; beneath
whitish; anterior feet four-toed, posterior five-toed, toes cloven to the base.” Say (1818) later suggested that this
might be the young of Salamandra subviolacea Barton, 1804 (Ambystoma maculatum), but this seems unlikely giv-
en that larval Spotted Salamanders do not generally reach a length of 3 inches (Petranka 1998; Powell et al. 2016).

As an addendum, we note that Green states “this is the only species known in America” before listing Proteé
tétradactyle Lacépeéde, 1807, a nomen oblitum for Sirena maculosa Rafinesque, 1818b, which is obviously wide-
spread in the eastern USA. Lacépéde (1807) was unsure of the origin of the MNHN specimen he examined, which
he states had been brought to Bordeaux from an unknown country and given to M. Rodrigues, a very zealous natu-
ralist, who procured it for the museum. As noted by Waite (1907), Necturus were commonly believed to be larval
Cryptobranchus in Green’s time. This is evident in Say (1818)’s reply to Green (1818), wherein he states that the
animal described by Schneider (1799) from Lake Champlain (a mudpuppy) was probably the young of Salamandra
alleganiensis Sonnini de Manoncourt & Latreille, 1801. Similarly, Barton (1807) described a composite of Crypto-
branchus and Necturus and proposed giving it the names S. horrida, S. maxima, or S. gigantea. The description of
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Sirena maculosa Rafinesque, 1818b did not appear until November 1818, after the September publication of Green
(1818). Thus, Green would have been unaware of Necturus maculosus as a distinct USA species in May 1818, when
his paper was first read.

Salamandra tigrina Green, 1825a

No common name given; (Tiger Salamander; Ambystoma tigrinum); type specimen described as a living in-
dividual, part of the personal collection of noted American artist and naturalist Titian Peale; type locality “near
Moore’s town in New Jersey.” The disposition of this specimen is unknown; it may still be extant among the vari-
ous collections of Peale’s artifacts in Baltimore and Philadelphia. Green notes that Peale “has made a very accurate
drawing of the S. tigrina.” We believe this to be the sketch Mss.B.P.31.15d.150b in pencil in the Titian Ramsay
Peale Sketches collection at the American Philosophical Society in Philadelphia, dated 1819 (Fig. 8). Yarrow (1882)
listed USNM 3970 as a type, in reference to a paratype of S. /urida Sager, 1839, which was designated a junior sub-
jective synonym of S. tigrina Green, 1825a by Cope (1868). Thus, the suggestions by Yarrow (1882) and Fouquette
and Dubois (2014) that USNM 3970 is a paratype of S. tigrina Green, 1825a are in error.

FIGURE 8. A pencil sketch we suggest is of Salamandra tigrina Green, 1825a by Titian Peale, dated 1819 (Mss.B.P31.15d.150b).
This may represent the holotype, which was a living pet of Peale’s, and of which Green 1825a notes Peale “has made a very
accurate drawing.” Courtesy of the American Philosophical Society.

Salamandra intermixta Green, 1825b

No common name given; (Northern Dusky Salamander; Desmognathus fuscus); no type specimen designated;
type locality given as “common in the neighbourhood of this city [Philadelphia]. It is also found in the southern
states.” This was restricted to “Jefferson College, Pennsylvania” by Schmidt (1953) without justification. The de-
scription is given as “Length five or six inches: tail rather longer than the body, tapering, slightly compressed and
pointed: snout oval and a little truncated: eyes dark, protuberant and approximate: teeth small and numerous: back
brownish, with dark undulating marks, or interrupted stripes, seen most distinctly when the animal is in the water:
sides, underpart of the body and legs, sprinkled with umber, clear white, and yellowish white dots, pretty equally in-
termixed, which, when the animal is in a favourable light, have somewhat the appearance of prismatic drops of dew,
in some specimens may be seen a row of small white points along the sides. When the animal is old, the speckled
appearance on the under part of the body is obliterated. The posterior legs are proportionably longer than the others:
fore feet four-toed: hind feet five-toed.” This description matches quite closely the appearance of D. fuscus from the
northeastern USA. Given the specificity of the description and the locality, a neotype designation is unwarranted.
An expanded account was given by Green (1827a), noting the exceptional variation in what is now known as D.
fuscus (Green, 1818).

This species was designated a junior subjective synonym of Salamandra nigra Green, 1818 by Holbrook (1842),
and of Triturus fuscus Rafinesque, 1820 by Baird (1850). Why Green felt that these new populations were distinct
from the previous species described by himself and Rafinesque is unclear. Curiously, Harlan (1827b) suggested
that S. intermixta Green, 1825b was a junior synonym of S. picta Harlan (1825), citing it as S. intermixta Green,
1827a. However, Green (1827b) replied that Green (1827a) was simply providing an account of S. intermixta Green
(1825b), which was published in August of 1825, while Harlan (1825) was published in December. Thus, S. picta
Harlan, 1825 is actually a junior subjective synonym of S. intermixta Green, 1825b. Green (1827b) notes that “in
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two cabinets at least, besides my own, the specimens of these animals were labelled with that name.” Thus, while
at least two other museums (presumably the ANSP and Maclurian Lyceum; see below) had contemporaneous speci-
mens of Green’s species, he still retained his personal collection which presumably included his “types,” if he held
such a notion as “type” specimens (see below).

Salamandra porphyritica Green, 1827a

The “Porphyritic Salamander” (Spring Salamander; Gyrinophilus porphyriticus); numerous type specimens
referenced in the description in “Cabinet of the Maclurian Lyceum—my collection,” the one figured in Green (1827a,
PI. 2) is presumably the holotype; type locality given as “French creek, near Meadville, Crawford county, Pa.” The
Maclurian Lyceum was a “rival” museum to the ANSP from 1827-1829 (Baatz 1988), but we can find no reference
to the current disposition of these collections. Brandon (1966) was similarly unable to locate them and thus desig-
nated MCZ 35778 as the neotype, from “a small spring-fed stream (flowing directly into French Creek) at Liberty
and Linden streets, Meadville, Crawford Co., Pa.” The diagnostic canthus rostralis is evident in the drawing (Fig.
9) and confirms the identity of this species. The original holotype may still be extant; see below.

PE Humm 5

LR. Peale del .

#

1. S.JEFFERSONTANA . 2. S. PORPHYRITICA.

FIGURE 9. Green (1827a)’s figure (Pls. 1, 2) of the preserved holotypes of Salamandra jeffersoniana Green, 1827a (USNM

3968; see Fig. 10) and S. porphyritica Green, 1827a (unknown disposition; possibly USNM 3840), drawn by T.R Peale and
engraved by P.E. Hamm. Notes and legend cropped from original.

Salamandra jeffersoniana Green, 1827a

The “Blue Spotted Salamander” (Jefferson Salamander; Ambystoma jeffersonianum); as with Salamandra por-
phyritica Green, 1827a, a type specimen referenced in the description in “Cabinet of the Maclurian Lyceum—my
collection;” type locality given as “the marshy ground near Chartier’s creek, in the vicinity of Jefferson College at
Cannonsburg, Pa.” Bizarrely, Harlan (1827b) states that Salamandra jeffersoniana Green, 1827b is a junior subjec-
tive synonym of Salamandra variolata Gilliams, 1818 (South Carolina Slimy Salamander; Plethodon variolatus),
having first been described as a variety thereof described by Harlan (1827a). Green (1827b) was baffled by this
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statement and disputed it vigorously. He first notes that Harlan (1827a) was published in February while Green
(1827a) was published in January, negating an assertion of “priority.” He then notes that he compared his species
with Gilliams’ at length and that both have been figured in print, with their differences evident to the observer.
Finally, he notes that Harlan (1827a)’s account of S. variolata Gilliams, 1818 is not that species at all, but instead
merely a variety of Green’s own S. glutinosa Green, 1818, for which he gave an account in Green (1827a). He sug-
gests Harlan’s specimens were likely discolored in alcohol, causing this confusion.

Yarrow (1882) lists USNM 3968 from “Dr. J. Green,” locality “Western Pennsylvania,” as the “alc. type.” This
was reiterated by Cope (1889) and tentatively accepted by Uzzell (1967), but not mentioned by Cochran (1961).
As with USNM 3738 for S. bislineata Green, 1818, examination reveals this to be a poorly preserved Ambystoma
Jeffersonianum, listed by the USNM catalogue as the “alleged holotype” (Fig. 10). Green (1827a, PIs. 1, 2) provides
a figure drawn by Peale of the holotypes (presumably) of S. jeffersoniana Green, 1827a and S. porphyritica Green,
1827a in preservative (Fig. 9). From this, we can see that the specimen of S. jeffersoniana Green, 1827a is clearly
USNM 3968; note in particular the semicircular leftward curve of the spine, right arm adpressed to the body, left arm
extending directly away from the trunk, both legs adpressed to the tail, and an immediate rightward bend of the tail
past the adpressed legs. Thus, we can reliably conclude that the specimens in Green’s personal collection included
some of his holotypes, that some of these passed into the care of Bache after his death, and that Bache distributed
some of these to collections in the 1850°s.

USNM 3968
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2 3 4 5 6 ' -7 8 G 10
T e e T et et e et e e e AR e

FIGURE 10. A poorly preserved specimen (USNM 3968; ventral view) listed as the “alleged holotype” of Salamandra jeffer-
soniana Green, 1827. Cope (1868) states that it was received from “Dr. F. Bache,” while Yarrow (1882) records it as the “alc.
type.” from “Dr. J. Green,” locality “Western Pennsylvania,” which was reiterated by Cope (1889). Comparison with Peale’s
drawing of the holotype (Green 1827a, P1. 2; Fig. 9) confirms its identity.

We can also conclude that there was originally a preserved holotype of S. porphyritica Green, 1827a, which
may still be extant in the NMNH or other collections. Yarrow (1882) lists USNM 3840 from “Canonsburg, Pa.”
as originating from “Dr. J. Green.” The difference from the type locality may simply be a later note from Green
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or Bache based on the former’s occasional residence in Canonsburg during his summer lectures at Jefferson Col-
lege (Bennett 1949). Brandon (1966) did not mention examining USNM 3840, noting only that USNM 3852 (six
specimens) were the earliest known material from the type locality but did not originate with Green. Examination of
USNM 3840 in comparison with Peale’s drawing (Green 1827a, Pl. 2; Fig. 9) will allow us to confirm or deny this
possibility, which would preempt Brandon (1966)’s neotype designation of MCZ 35778. A global viral pandemic
during the preparation of this paper forced the temporary closure of ANSP and NMNH, precluding us from examin-
ing this and other specimens, but an assessment will be provided at a later date.

Agama torquata Peale & Green, 1830

No common name given; (Wiegmann’s Torquate Lizard; Sceloporus torquatus); holotype ANSP 8499; type
locality “Temascaltepec, about eighty miles S. W. of the city of Mexico,” collected by “Professor W. H. Keating.”
Amusingly, this name is both a junior secondary homonym and junior subjective synonym of Sceloporus torquatus
Wiegmann, 1828, which is the type species of the genus Sceloporus Wiegmann, 1828 by subsequent designation of
Wiegmann (1834). Peale and Green were apparently unaware of Wiegmann’s publication; Baird (1857) seems to
have been the first to designate their name a junior subjective synonym of Wiegmann’s. Contra Bell et al. (2003), the
two species-group names are not objective synonyms, as they do not share type specimens (Article 61.3.1). Smith
& Taylor (1950) mistakenly restricted the type locality to “México, D.F.” from the “Mexico” mentioned by Peale &
Green (1830:231), but a detailed type locality was already given by Peale & Green (1830:232).

Scincus ventralis Peale & Green, 1830

No common name given; (Wiegmann’s Alligator Lizard; Gerrhonotus liocephalus); type specimens designated
as “three individuals ... now in the cabinet of the Acad. Nat. Sciences,” syntypes listed by Malnate (1971) as ANSP
9026-9027; type locality “from the mining districts of Mexico,” brought by “Professor W. H. Keating.” As with
Agama torquata above, Peale and Green seem to have been unaware of Gerrhonotus liocephalus Wiegmann, 1828.
Cope (1866) seems to have been the first to synonymize the two names. The syntypes ANSP 9026-9027, and pre-
sumably the holotype ANSP 8499 of Agama torquata Peale & Green, 1830 described in the same publication and
also collected by Keating in Mexico, are among the few extant specimens that can be reliably associated with one of
Green’s original descriptions, having been present in an extant collection at the time of publication.

Peale and Green (1830:234) also state: “We have preferred to consider this animal for the present as a scink, but
we are aware, that with a less violation of the arrangements of nature, than that which often occurs on this subject,
that we might constitute with it a new genus, under the name of Ptero-gastenes, in allusion to the attachment of the
ventral scales to the upper part of the body, by the lateral folds.” While their formal intent to establish this as a new
name is debatable based on the equivocal wording, many subsequent authors (e.g., Cope 1877 [as Pterogasterus|;
Good 1988; Giinther 1885; Tihen 1949) have treated this as establishing Pterogastenes Peale and Green, 1830 with
the type species P. ventralis (Peale and Green, 1830). Thus, Pterogastenes Peale and Green, 1830 is a junior subjec-
tive synonym of Gerrhonotus Wiegmann, 1828.

As discussed by Smith & Taylor (1950), the third of Keating’s ANSP specimens from Mexico seems to have
been exchanged or mixed up at some point with a mutilated specimen apparently referable to the Old World skink
genus Dasia. A number of specimen exchanges by the ANSP in the early 1850’s (see Ruschenberger 1860) may
explain both this discrepancy and the Sceloporus graciosus (ANSP 8348) in the putative type series of Lacerta
hyacinthina Green, 1818. From this mysterious Dasia specimen (ANSP 9531), Hallowell (1856b) described Eu-
prepis microcephalus Hallowell, 1856 from “Mexico,” based on “one specimen presented by Mr. W. H. Keating,”
curiously listing the older name Scincus ventralis Peale & Green, 1830 as a synonym. This name is thus a nomen
dubium (see Smith & Taylor 1950).

Salamandra cirrigera Green, 1831

The “Stewart’s S[alamander].” (Southern Two-Lined Salamander; Eurycea cirrigera); four syntypes stated in
the original description, current disposition unknown; type locality given as “near New Orleans.” Green clearly
describes a Eurycea with a yellowish back edged by black lines and prominent cirri, leaving little doubt as to the
identity of this species. Cope (1870, 1889) stated that he had examined USNM 4734, which were “Green’s type;”
two specimens received from “Dr. F. Bache,” locality “Southern States (La.?).” These specimens are not currently
listed in the NMNH catalogue, and Dunn (1926) lists the type as “Not known to exist.” When and how these speci-
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mens were lost is unknown. While the broader applicability of this name to a “two-lined” Eurycea from eastern
Louisiana is not in dispute, the E. bislineata species complex (including E. cirrigera from the New Orleans area) has
a complex phylogeographic history (Kozak et al. 2006) that may result in additional cryptic species being described.
Thus, a neotype designation may be warranted in future revisions.

Salamandra ingens Green, 1831

The “Great S[alamander].” (Tiger Salamander; Ambystoma tigrinum); a single type specimen, reported to be
ANSP 1309 by Fowler & Dunn (1917), was sent to Green by Dr. Samuel M’Clellan from the type locality of ““a fresh
water stream near New Orleans.” Green describes a very large animal (“nearly eleven inches) with a “dusky ferrugi-
nous or dirty red” color and “dark bluish blotches which are most distinct on the tail.” Recall that Green frequently
described white and yellow colors as “bluish.” Green further notes that “outer toes of the hind feet fimbriated as in
the Protonopsis horrida of Barton [Salamandra horrida Barton, 1807] or S. alleghaniensis of Daudin [S. alleganien-
sis Sonnini de Manoncourt & Latreille, 1801]—which animal [Cryptobranchus alleganiensis] it resembles so much,
that at first sight I had no doubt of their identity.” In contrast, the description clearly refers to a Tiger Salamander,
and was applied to populations thereof by later authors (e.g., Holbrook 1842). Designated as a junior subjective
synonym of Salamandra tigrina Green, 1825a by Cope (1868). We did not make a detailed examination of the puta-
tive holotype, but there is little apparent reason to dispute Cope’s designation. This was the final taxon described or
discussed by Jacob Green in print prior to his sudden period of rapidly declining health and early death in 1841.

Green’s Types

As noted above, not all of Green’s names can be associated with specimens, and few specimens currently associated
with Green’s names can be reliably authenticated as the original types. The history of systematics is replete with the
kind of ambiguities seen here regarding the origin and disposition of type specimens. This stems from numerous
factors, one of which is the lack of importance placed on individual name-bearing specimens prior to the Principle
of Typification (Article 61) being codified and widely adopted (see Witteveen 2016). Another is the frequent lack of
documentation and preservation of early natural history collections with the level of detail and record keeping we
take for granted in the modern era (see Lane 1996).

It is entirely possible that additional specimens from Green (including types) are extant in collections, though
locating them and validating their provenance and authenticity may prove difficult. The basis of USNM 3738, 3840,
and 3968 purportedly originating with Green and the location of USNM 4734 is unknown (though all were likely
donated by Bache), as is the fate of the Maclurian Lyceum collections, which Green may have simply reclaimed for
his personal collection when that institution closed in 1829. At the ANSP, material may have been lost (and found)
through various means over time; the re-discovery of ANSP 14001 attests to this. Workers in the late 19" and early
20" centuries apparently destroyed what they considered “duplicate” or otherwise “unnecessary” ANSP material
(N. Gilmore, pers. comm.).

There may be international specimens as well. In a letter to Cuvier following his 1828 visit to Paris, Green
(1830) notes that Cuvier mistakenly attributed some salamander species described by himself to Harlan instead.
Green further notes that the MNHN collection has several of his specimens with his own labels attached, likely sent
to Paris by Lesueur. The MNHN catalogue attributes several reptile and amphibian specimens, including some of
the species listed here, to Harlan and Lesueur. It is thus possible that additional Green specimens are among them.
Similarly, Gray (1850) notes nine larval specimens of Proteus neocaesariensis Green, 1818 in the BMNH collec-
tion, presented by Green. These were likely donated during Green’s 1828 visit to London and may represent part or
all of the original type series. Our understanding of Green’s types may thus continue to evolve as new discoveries
are made.

Conclusions

After 202 years, this review clarifies the status of all lizard and salamander taxa described or discussed by Jacob
Green, and offers some additional insight regarding the taxonomy and nomenclature of some eastern USA sala-
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manders and Mexican lizards. Reconciling the early history of systematic herpetology with modern-day concepts
of typification and species delimitation is often difficult, due to epochal differences in techniques and standards for
natural history collections, informal nomenclatural practices predating the Code, and pre-Darwinian concepts of
speciation. Nevertheless, existing material and published accounts can occasionally yield satisfactory resolutions
for the allocation of ambiguous nomina. We anticipate that the actions taken, and conclusions reached here will
provide a firmer foundation for the rapidly shifting taxonomy of Desmognathus and other eastern USA salamander
genera. Our investigations also yielded other significant material in the ANSP and other museums from authors such
as Holbrook that bear heavily on the nomenclature of additional salamander species, but those are too complex to
summarize here and will be dealt with in forthcoming publications.
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