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Abstract

The specimens of Cichlidae collected by Ferdinand DeppE during the first part of the 19" century in Mexico and housed in the Museum fiir
Naturkunde, Berlin (ZMB) are described and their taxonomic status is clarified. Three species are recognized among DEppE’s material, viz.
Herichthys deppii (HEckEeL, 1840), Paraneetroplus nebuliferus (GONTHER, 1860) and P. fenestratus (GONTHER, 1860). Heros montezuma
HeckEL, 1840 as well as Herichthys geddesi REGAN, 1905 are recognized as synonyms of Herichthys deppii. Heros parma GUNTHER, 1862,
Cichlosoma sexfasciatum ReGan, 1905, and Cichlosoma gadovii REGaN, 1905 are synonyms of P. fenestratus. A lectotype for Heros parma
GUNTHER, 1862 is designated. A short biography of Ferdinand DEppE is given and the collecting sites of his Cichlidae are located. The type
locality of Heros deppii and Heros montezuma is Misantla, Veracruz, Mexico; that of Heros parma is the Rio Papaloapan at Tlacotalpan,
Veracruz, Mexico.

Resumen

Los ejemplares de la familia Cichlidae capturados en México por Ferdinand DEppE en la primera parte del siglo 19 y preservados en el
Museum fiir Naturkunde, Berlin (ZMB), son aqui descritos y se clarifica su estado taxondmico. Se reconocen tres especies entre el material
de DeppE como Herichthys deppii (HECKEL, 1840), Paraneetroplus nebuliferus (GONTHER, 1860) y P. fenestratus (GONTHER, 1860). Heros
montezuma HECKEL, 1840 y Herichthys geddesi REGAN, 1905 se reconocen como sinonimos de Herichthys deppii. Los sinonimos de P,
fenestratus son Heros parma GUNTHER, 1862, Cichlosoma sexfasciatum ReGaN, 1905, y Cichlosoma gadovii REGaN, 1905. Se designa
un lectotipo para Heros parma GUNTHER, 1862. Se ofrece ademas una breve biografia de Ferdinand DEeppE y se localizan los sitios de sus
capturas. La localidad tipo de Heros deppii y Heros montezuma es Misantla, Veracruz, México; la de Heros parma en la cuenca del rio
Papaloapan en Tlacotalpan, Veracruz, México.

Kurzfassung

Die von Ferdinand DEppE in der ersten Hilfte des 19. Jahrhunderts in Mexiko gesammelten Fische der Familie Cichlidae, die sich im
Museum fiir Naturkunde Berlin (ZMB) befinden, werden beschrieben und ihr taxonomischer Status wird geklért. Drei Arten wurden
unter Deppes Material identifiziert: Herichthys deppii (HEckeL, 1840), Paraneetroplus nebuliferus (GONTHER, 1860) und P. fenestratus
(GUNTHER, 1860). Heros montezuma HecKeL, 1840 und Herichthys geddesi REGaN, 1905 werden als Synonyme von Herichthys deppii
erkannt. Heros parma GONTHER, 1862, Cichlosoma sexfasciatum ReGaN, 1905 und Cichlosoma gadovii REGan, 1905 sind Synonyme von
P. fenestratus. Ein Lectotypus fiir Heros parma GUNTHER, 1862 wird festgelegt. Es wird ein kurzer Lebenslauf von Ferdinand DeppE
gegeben, und die Fundorte der von ihm gesammelten Cichliden werden identifiziert. Der Typusfundort von Heros deppii und Heros
montezuma ist Misantla, Veracruz, Mexico, der von Heros parma ist der Rio Papaloapan bei Tlacotalpan, Veracruz, Mexico.
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Introduction

In the early 19" century, the German (Prussian) natu-
ralist Ferdinand DEeppE undertook two collecting trips to
Mexico, the biological diversity of which was then little
explored. He gathered extensive botanical and zoologi-
cal collections, among them the oldest preserved collec-
tion of Mexican freshwater fishes (MILLER, 2006). The
bulk of the material was acquired by the Zoological
Museum of Berlin, where it unfortunately attracted little
attention. This is particularly true for the cichlid fish-
es. A few specimens obtained at the second trip were
sold to the Natural History Museum Vienna; and some
of the Berlin specimens were later sent in exchange to
the British Museum of Natural History, London. Based
on this material, three nominal species have been estab-
lished: Heros deppii and Heros montezuma by HECKEL
(1840), and Heros parma by GUNTHER (1862). However,
their status and identity remained problematic up to
now. The holotype of Heros deppii is missing, and the
type series of H. parma includes two different spe-
cies. Therefore, the cichlid specimens of DEPPE’s col-
lection (partly topotypes) preserved at the Museum fiir
Naturkunde Berlin are of considerable value for resolv-
ing some of the taxonomic problems. As pointed out by
Stawikowskl & WERNER (1998), there are at least three
different species involved. Despite their varied appear-
ances, all specimens were labelled as Heros deppii, with
the general locality “Mexico”. These regrettable circum-
stances led us to examine and to identify the specimens
of Mexican cichlids collected by DeppE available at the
ZMB. The purpose of this paper is, therefore, to describe
all these specimens, to discuss their identity and to clar-
ify the taxonomic status of the nominal species based
on DEppPE’s material. In addition, we give a short biogra-
phy of the collector and outline his journeys in Mexico
as documented in his letters and various publications in
order to identify the collecting localities and to acknowl-
edge his efforts.

Material and methods

Specimens examined are listed under the corresponding
species account. Diagnoses of species are based on the
material at hand as well as on published data (in particu-
lar MILLER, 2006; STAWIKOWSKI & WERNER, 1998; TAYLOR
& MILLER, 1980; 1983; McMaHAN et al., 2010; DE LA
Maza-BENIGNOS & DE Lourpes Lozano-ViLano, 2013).
Museum acronyms used follow FRrRickE & ESCHMEYER
(2012). Sources of the historical information are, beside
the published papers listed below, DeppPE’s letters and
other documents stored in the Historische Arbeitsstelle
of the ZMB.
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Measurements and meristic data were obtained us-
ing the methods described in KurrLanper (1986) and
KuLLANDER & NussiN (1989). Measurements were made
with an electronic digital calliper reading to the nearest
0.1 mm. Ratios are expressed as percentages of standard
length (SL). Counts were made under a dissecting micro-
scope. All discernible fin rays are included. Counting of
fin rays in old alcohol-stored specimens is not without
difficulties. Soft rays of anal and dorsal fins are easily
overlooked, or the number of soft rays may be miscount-
ed due to damage or distortion. Scale rows are numbered
as described in KuLLANDER (1990). E1 row scales (= Squ.
long. in KULLANDER, 1986; KULLANDER & NusSEN, 1989)
are those in the horizontal series directly above the row
including the lower lateral line. Numbers in brackets im-
mediately succeeding each count indicate the number of
specimens examined with this condition. Questionable
counts are indicated by an interrogation mark.

The naturalist Ferdinand DEPPE and
his travels in Mexico

Born 1795 in Berlin, DeppE worked first as a well-qual-
ified court gardener in the royal garden of the castle of
Charlottenburg (then a neighbouring town, now a dis-
trict of Berlin). He also took part in the battles against
Napoleon’s occupation of Germany in 1813—-1815.
Besides, he was broadly interested in natural history.
Therefore, at intercession of his brother Wilhelm, a book-
keeper at the Zoological Museum of Berlin, he was invit-
ed by the director of that Museum, Martin Hinrich Carl
LicHTENSTEIN (1780—1857) to serve for that museum as
collector of animals and plants in Mexico, which was at
that time very poorly explored. To get prepared for this
new task, he quitted his employment in 1821 and trained
himself in many fields of physical exercises, in collect-
ing, preserving and shipping natural materials as well as
in drawing. Furthermore, he studied literature about zool-
ogy, botany and the geography of Central America; and
last but not least he learned English and Spanish.

In October 1824 Deppe started his first journey to
Mexico as companion and partly at the expense of the
wealthy Prussian count Sebastian Albert voN Sack
( 1828). Very soon, however, he pursued on his own
ways because of differences with his quarrelsome spon-
sor. He also obtained financial support by the Zoological
Museum Berlin (Fig. 1). Alone or partly together with
his acquaintance William BurLock jr. (dates of life un-
known), he visited several regions of Mexico, i.e. the vi-
cinities of Alvarado, Jalapa (now Xalapa de Enriquez),
Mexico City and several other places within or adjacent
to the Valley of Mexico, Puebla, Tehuacan, Oaxaca and
Tehuantepec. We refer to STRESEMANN (1954) for a de-
tailed account and itinerary of DEPPE’s first journey.

Back to Berlin in April 1827, Deppe did not get an
appointment at the royal garden or at any scientific in-

SENCKENBERG



VERTEBRATE ZOOLOGY — 64 (1) 2014

111}/&;7- P

//// /jé // Z //%/Y/M

Fig. 1. Receipt for 1000 ‘spanische Thaler’, which DeppE received via intermediaries by the order of LicHTensTEIN and KLuG (then directors
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of the Zoological Museum Berlin) to refund his travel expenses in Mexico. Ferdinand DeppE confirmed the correct reception of the amount
in Mexico on 16% October 1826. Historische Arbeitsstelle of the Museum flir Naturkunde (ZMB), Leibniz-Institut fiir Evolutions- und

Biodiversititsforschung an der Humboldt-Universitdt zu Berlin. Files of Ferdinand DeppE.

stitution in his hometown he had hoped for. Therefore,
he prepared for a second journey to Mexico - this time
at his own risk. He was accompanied by his old friend,
the gardener, botanist and physician Wilhelm ScHiEDE
(1798—-1836), whose letters were published (ScHIEDE,
1829; 1830) and allow a reconstruction of the itinerary:
DeppE and ScHIEDE arrived in Veracruz at the end of June
1828. In July they proceeded to Jalapa, where they took
up residence for some time. On September 4, 1828 they
left for an excursion to Pico de Orizaba. They took a
route via Perote and the high plateau west of Orizaba.
They ascended the Pico but failed to reach the summit
due to bad weather conditions. On their way back to
Jalapa they visited the Laguna Huetulaca (also spelled
‘Huetulacan’; this must be one of the maar lakes of the
Cuenca Oriental, most likely Laguna Quechulac) west of
Cofre de Perote. In October 1828 they spent some time
at a ‘Hacienda de la Laguna’ south of Jalapa, which be-
longed to an Englishman. On 28 November 1828 they
left Jalapa for Papantla, a city (than a larger village) north
of Rio Tecolutla. The route they took led mostly through
montane and submontane regions and had stopovers in
Jalacingo, Hueytamalco, Mesa Chica and Mapilque. The
travellers spent about two month at Papantla, which was
the basis for several more or less extended excursions
including one to Tecolutla at the estuary of the river of
the same name in January 1829. In February, they went
southwards along to coast via Nautla to Barra des Palmas,
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thence up the valley of Rio Misantla to the town of the
same name. Here they spent a few weeks collecting.
DeppE left for Jalapa and Veracruz in middle of March
1829, ScHieDE followed a few days later. At the beginning
of May 1929 DeppE left Jalapa and for collecting in the
Valley of Mexico.

Soon, however, the two friends were forced to give
up their activities. The journey of DEeppE and ScCHIEDE
was a financial failure. None of the great museums or
private collectors in Europe was willing to pay the
prices claimed for the zoological and botanical mate-
rial from Mexico. Because of lack of money they had to
look for another livelihood: SchieDE worked in Mexico
as a physician, where he died in 1836. DEppPE assumed
an appointment as commission agent for merchants in
Acapulco (Guerrero) and Monterey (California, then part
of Mexico). After being financially ruined by fraud he
decided to leave Mexico forever. He sailed from Mon-
terey via Hawaii (then Sandwich Islands), the Philip-
pines, Canton (Guangzhou) and the Malayan Sea, not
without again collecting natural and ethnographical ob-
jects. After his final return to Berlin in 1838 DeppE had
no choice but starting a modest business of his own in
Berlin-Witzleben, not far from his former working place
in Charlottenburg. This became famous for the beautiful
roses and dahlia cultivated by him. No longer needed and
therefore forgotten by science, but blessed with wife and
children, he worked there up to his dead in 1861.
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Possible localities of the freshwater fishes
collected by DEPPE

References to the collection of freshwater fishes are
rare unfortunately not only in DEppE’s letters but also
in the publications about his travels by LICHTENSTEIN
(1826a; 1826b), STRESEMANN (1954), PrULLER et al.
(1980), BANKMANN (1999) and others, as well as in the
sales lists by W. DeppE (1830) and LicHTENSTEIN (1836)
and in the acquisition lists of the Zoological Museum
Berlin. Nevertheless, a few localities where fishes have
been obtained are mentioned in some of these sources.
Furthermore, by retracing DEpPE’s traveling routes we are
able to identify the streams, rivers and lagoons, which
were visited by him during his collecting trips. This, in
connection with the known distribution of the species
concerned, allows us to infer where certain fishes could
have been collected.

Most of his travels led Deppe over high plateaus and
mountain ranges, where fish habitats are scarcely to ex-
pect. For instance, DEPPE (in LICHTENSTEIN, 1826b) explic-
itly mentioned that the rivers in the vicinity of Oaxaca
contain no fish because of their strong current and sea-
sonal droughts. A few species must have been taken at
the Valley of Mexico, e.g. the atherinopsid Chirostoma
humboldtianum (VALENCIENNES, 1835) and the cyprinid
Algansea tincella (VALENCIENNES, 1844). DEPPE is known
to have collected repeatedly in that area, but cichlids do
not occur there (nor elsewhere on the Mexican plateau).

On the other hand in the lowlands of the state of
Veracruz he passed many different water bodies. LicH-
TENSTEIN (1826a: 284) mentioned “einige Fische und
Schildkrdten aus dem Rio de Alvarado und auch einen
8 Ful} langen Krokodil” (“fishes and turtles from the Rio
de Alvarado [now Rio Papaloapan] as well as a crocodile
of eight feet”), which DEppE obtained at Tlacotalpan on
December 31, 1824. These animals were sent to Berlin
with DEppE’s first shipment of February 1825. They are
mentioned by LICHTENSTEIN in his report about it on
June 7, 1825 (Historische Arbeitsstelle of the ZMB: Acta
‘Reiseunternehmen des Ferdinand Deppe in Mexico’).

The sales lists by Wilhelm Deppe (1830) and Lich-
TENSTEIN (1836), as well as the acquisition lists of the
Zoological Museum Berlin, contain several lots of fresh-
water fishes. In the list of selected crustaceans, fishes and
amphibians from DEprpE’s sixth shipment of November
24, 1829, we find references to “(1) Guevina Miscantla,
(2) Chinchoxas (Mugil) Tecolutla” and especially to “(3)
Guapotes Chromis ? Miscantla”. The vernacular name
‘Guapote’ usually denotes the large piscivore cichlids of
the genus Parachromis in Central American countries,
but in Mexico it is (sometimes in the variant ‘Guapota’
and with apposition) more generally used for cichlids
(Juan Miguel ARrTIGAS AzAS, pers. comm.). “Miscantla”
is evidently a misspelling for Misantla, a place where
DeppE and ScHIEDE gathered extensive collections of zoo-
logical and botanical specimens in February and March
1829. Schiepk (1829) mentions the collection of fishes
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at Tecolutla on the mouth of the river of the same name.
Beside the Mugil (or Agonostomus?) species mentioned
above, only poeciliids are linked with this locality (see
also PAEPKE & MEYER, 1995), but we found no reference
to cichlids.

In DEpPE’s at least eleven shipments, birds are pre-
dominant and received much more attention than the
comparatively inconspicuous fishes. Therefore, one of
the most important analyses of DEppe’s letters, which
are difficult to decipher, was made by the ornithologist
STRESEMANN (1954). He refers — among others — to col-
lections at Valle Real. This locality could be identified by
means of old maps as Valle Nacional (BiNnForD, 1990).
DeppE visited this place first on his way from Oaxaca to
Alvarado in December 1825. Impressed by its beauty and
rich fauna and flora, he returned with better equipment
in January 1926 and stayed until the end of February.
Although little is known about the collections from Valle
Real, it is not unlikely that a few fishes including cich-
lids caught in the Valle Nacional River, a tributary to Rio
Papaloapan.

MaRrTENS (1865) listed several localities where DEPPE
found fresh and brackish water molluscs. At some of
these places he had also collected fishes, e.g. Mexico
City, Tecolutla, Misantla, and possibly the coastal la-
goons near Veracruz.

The Cichlids

Herichthys deppii (HECKEL, 1840)

Heros deppii HEcKEL, 1840: 382.
Heros montezuma HeckeL, 1840: 383.
Herichthys geddesi REGaN, 1905: 436.

Diagneosis. Herichthys deppii is distinguished from all
other species of the genus by the following combination
of characters: usually VI (sometimes VII, rarely V) anal
spines (vs. modally V or less in all other species except H.
pantostictus and H. molango); labio-lingually compressed
anterior jaw teeth with pointed cusps (vs. anterior teeth
conical to canine-like in H. bartoni, H. steindachneri, H.
labridens, H. pantostictus, H. pratinus, H. pame, H. mol-
ango and H. minckleyi, compressed with truncated cusps
in H. carpintis and H. tamasopoensis); presence of red
spots on head and anterior body region (vs. absent in all
other species); absence of iridescent blue, turquoise or sil-
very spots on head and body (vs. present in H. cyanogut-
tatus, H. carpintis, Hminckleyi and H. tamasopoensis).

Description. Based on four specimens, ZMB 2837, 89—
132.5 mm SL. State of preservation rather poor, all spec-
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Table 1. Morphometric data of Herichthys deppii. Mean = artithmic mean; SD = standard derivation.

Herichthys deppii
/MB 2837 2837 2837 2837
Standard length (mm) 89 132.5 110.8 918
in % of SL mean SD
Total length 128.1 1215 122.7 1215 126.5 249
Head length 345 33.7 332 345 34.0 0.64
Body depth 42.7 416 428 446 429 1.23
Predorsal length 424 414 41.2 40.7 414 0.69
Prepelvic length 39.8 40.1 37.6 39.8 39.3 1.13
Preanal length 65.8 68.1 68.6 65.3 66.9 1.64
Dorsal fin base length 59.2 538 578 61.8 58.1 333
Anal fin base length 26.9 24.2 26.4 25.7 258 1.19
Pectoral fin length 24.5 26.8 228 23.7 24.5 1.69
Pelvic spine length 12.7 12.9 118 125 125 0.47
Pelvic fin length 24.2 309 23.1 24.6 25.7 3.55
Caudal peduncle length 9.7 10.6 10.9 9.3 10.1 0.77
Caudal peduncle depth 16.4 16.0 16.0 16.3 16.2 0.22
in % HL
Preorbital depth 28.3 34.0 30.4 27.8 30.1 2.82
Orbital diameter 295 248 26.1 29.2 274 2.30
Interorbital width 326 345 33.7 35.6 34.1 1.29
Snouth lengts 28.3 35.3 34.2 29.0 31.7 357

Fig. 2. Herichthys deppii (ZMB 2837). 91.8mm SL. Courtesy of the ZMB.

imens are soft, the fins are partly damaged; and many
scales are lost, sometimes in large areas.

See table 1 for measurements, and fig. 2 for general
aspect of shape and coloration. Body moderately deep,
laterally compressed; dorsal head profile straight to
slightly concave in front of orbit, convex at nape. Pre-
pelvic contour gently convex. Caudal peduncle deeper
than long. Head moderately large, as deep as long or
slightly deeper. Mouth terminal, rather small, posterior
tip of maxilla not quite reaching vertical through anterior
margin of orbit. Jaws isognathous. Lips not thickened,
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fold of the lower lip interrupted at symphysis. Teeth in
the outer row of both jaws slightly recurved, labio-lin-
gually compressed, but pointed, anterior teeth enlarged,
and with a weakly developed minor cusp.

El row scales 26(1), 27(2) or 28(1), Lateral line
scales 18/10(2), 18/11(1) or 19?/11(1); scales between
dorsal fin base and upper lateral line 4—5 anteriorly,
2-2% posteriorly. Predorsal scales irregularly arranged,
only slightly smaller than flank scales. Chest scales dis-
tinctly smaller, gradually decreasing in size towards mid-
line of chest. Cheek scales in 4(2), 5(1) or 6(1) rows. Fin
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squamation weakly developed. Dorsal and anal fin bases
with a scaly sheath, interradial scales in single rows of
at most three scales, starting from the membrane of last
dorsal fin spine, in anal fin confined to soft part. Caudal
fin covered with small scales on basal fourth.

Dorsal fin rays XVI.11?(1), XVIL.12(2) or XVII.12(1);
anal fin rays VI.8(1), VI.9(2) or VIL.8(1). Dorsal fin origi-
nating above posterior margin of opercle, soft dorsal and
anal fin pointed, reaching to vertical at about one third of
caudal fin. Pectoral fin shorter than head, reaching verti-
cal through vent. Pelvic fin with the first soft ray the long-
est, about as long as or slightly longer than pectoral, in
the largest specimen almost extending to anal fin origin.
Caudal fin subtruncate.

Colour in alcohol brown with a slight yellowish
tinge, somewhat darker on dorsum, paling to light brown
or dirty white on lower part of abdomen. Unpaired fins
and pelvic fins with the colour of body or somewhat
darker, without discernible markings. Five to six indis-
tinct dark vertical bars on the posterior part of body: bar
1 on caudal fin base, not extending on peduncle, forming
a roundish to oval black spot, about two thirds of which
lie above the lower lateral line; bar 2 across caudal pe-
duncle; bar 3 between the posterior parts of dorsal and
anal fin bases, bar 4 at level of last spines/first soft rays
of the fins, bar 5 above beginning of the anal fin base,
weakly developed, partly confluent with bar 4 or 6; bar
6 above vent, very weakly developed. In the two small-
est specimens, the bars are darkened to form a series of
roughly squarish blotches immediately above lower lat-
eral line. Hardly any melanin pattern, except faint traces
of vertical bars, is discernible in the largest specimen.
The second-largest specimen shows, in addition to the
vertical bars and the caudal spot, a blackish chin and gu-
lar region.

Distribution. Herichthys deppii occurs in the Nautla
and Misantla river drainages in the state of Veracruz
(Stawikowskl & WERNER, 1998; KULLANDER, 2003), pos-
sibly also in adjacent river basins. MILLER (2006) gives
a wider distribution from Rio Cazones to Rio Santa Ana
(south of Rio Misantla). However, in the accompany-
ing map ‘6.438” in MILLER (2006) the taxonomic status
of populations from north of Rio Nautla is indicated as
undetermined.

Remarks. In spite of their comparatively poor state
of preservation, these specimens are identifiable as a
species of Herichthys by colour pattern and jaw denti-
tion. The elevated anal fin spine count of six or seven
is diagnostic for the southernmost species of this genus
(MILLER, 2006). It is obvious that these are the ‘Guapotes’
mentioned in the list of acquisitions from DEpPE’s sixth
shipment (see above). It is therefore justified to regard
this entry as evidence for the specimens ZMB 2837 being
collected at Misantla, Veracruz.

The identity of Heros deppii HEckeL, 1840 was long
unknown for several reasons: The type locality is given
no more precisely than ‘Mexico’, and the original de-
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scription, based on a single specimen collected by DEPPE
is not as detailed as desirable (but nevertheless informa-
tive, see below). Furthermore, the holotype, which is now
lost (KuLLANDER, 2003; H. WELLENDORF, pers. comm.),
has never been figured. Subsequent authors (e.g. GUNTHER
1862, JorpAN & EvVERMANN 1898, MEeek 1904) could
merely give short summaries of the original description.
Only PELLEGRIN (1904), who has examined specimens in
the Paris Museum (which, according to his description,
may well belong to this species as now understood), was
able to add a few additional data. REGan (1905) included
itin the ‘section’ Theraps of the genus Cichlosama (an un-
justified emendation of Cichlasoma) and suggested that it
might be a close relative of C. sieboldii (KNER, 1863). His
descriptions of both species are based on previously pub-
lished accounts. A synonymy between them can imme-
diately be ruled out by the distribution of ‘Cichlasoma’
sieboldii (confined to Costa Rica and Panama, see also
remarks under Paraneetroplus nebuliferus) and requires
no further consideration.

Stawikowskl & WERNER (1998) were the first to sug-
gest using the name Herichthys deppii for a species oc-
curring in the Nautla and Misantla drainages in Veracruz,
Mexico. They based their conclusion both on the presence
of Herichthys specimens sent by DEpPE from Misantla in
the ZMB collection and on a reconstruction of the outline
of the lost holotype of Heros deppii. Subsequently, their
view was accepted by KuLLANDER (2003) and MILLER
(20006).

HEeckEeL’s original description contains several data
enabling us to conclude that Heros deppii is indeed a
Herichthys species. The melanin pattern is described as
follows: “Fasciis 6 verticalibus obsoletis in parte pos-
teriore trunci et in cauda, ultima ad basim pinnae cau-
dalis macula obscura notata* (HEckeL, 1840: 382); “in
der zweiten Hélfte des Korpers, vom Anus nidmlich
bis zur Schwanzflosse ziechen sich 6 dunklere vertikale
Streifen mit eben so breiten Zwischenrdumen von oben
bis unten hinab und in der Mitte des letzten befindet
sich ein noch dunklerer Fleck™ (op. cit.: 383). A pattern
of vertical bars in the posterior half of the body, most
pronounced in breeding adults, is typical for most spe-
cies of the Herichthys cyanoguttatus group. Breeding
Astatheros macracanthus (GOUNTHER, 1864) have a super-
ficially similar colour pattern, but with the foremost bar
running in a more anterior position, i.e. between pelvic
fin insertion and vent. Furthermore, this species has in-
variably five anal fin spines and an elevated number of
soft dorsal fin rays (12—15; MEegk, 1904; Recan, 1905;
HiLDEBRAND, 1925; pers. obs.), whereas HEckeL (1840)
gives D XVIIL.10, A VL.8 for H. deppii. Except for the
slightly lower number of soft dorsal rays, these counts
fall within the range observed in our material, as do the
scale counts. Furthermore, HEckeL (1840) created a use-
ful (though largely disregarded) tool to encode the body
shape and certain structures (such as fin origins, eye,
nostril, gill covers etc.) into some kind of ‘numerical
diagnosis’, which allows to reconstruct the outline of
the lost holotype. Morphometrics and non-quantifiable
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Fig. 3. Heros montezuma, Holotype (NMW 17359). Courtesy of the NMW.

shape characteristics taken from the specimen thus re-
drawn agree well with our ZMB specimens. The dorsal
head profile is somewhat steeper and slightly concave in
front of the eye. Unfortunately, the length of the speci-
men is not given, but the general impression is that of a
large male. The rather small eye supports that view, for
the orbital diameter is negatively allometric with size, as
also evident from the ZMB material.

In conclusion, circumstantial evidence suggests that
the missing holotype of Heros deppii HECKEL, 1840 is
conspecific with our material from Misantla. Most prob-
ably, it was collected together with the ZMB specimens.
The material purchased by the Vienna Museum was first
sent to Berlin, where DEppE’s brother Wilhelm arranged
the sale of specimens not acquired by the ZMB (ScHIFTER
et al., 2007). Therefore, most likely, the holotype of
H. deppii was originally part of the same lot as the ZMB
specimens. Consequently, we identify Misantla, Veracruz
(approx. 19° 56’ N, 96° 51' W) as the type locality of
Heros deppii. As there is only a single native cichlid spe-
cies known to occur at this place, we see no justification
for designating a neotype.

The history of Heros montezuma HECKEL, 1840 is
quite similar to that of H. deppii. The original descrip-
tion is even shorter, stating mostly the differences to
H. deppii: the head is less elevated with a more gently
sloping profile, the eye is larger, the preorbital bone is
less deep, the preopercle forms an obtuse rather than
a right angle, the dorsal and anal fin bases are shorter
and both fins have fewer spines. The colour pattern is
very similar, but somewhat more pronounced. The anal
fin formula is erroneously given as “5/4” in the descrip-
tion (HEckeL 1840: 383) but as “5/9” in the numerical
diagnosis (op. cit.: 458), a count later confirmed by
STEINDACHNER (1864).

PELLEGRIN (1904) synonymized H. montezuma and
H. deppii, using the latter as valid name (as Cichlasoma
deppii). Thus, he acted as First Reviser fixing the rela-
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tive precedence of the simultaneously established names.
The holotype of H. montezuma, NMW 17359 (fig. 3),
is a specimen of 97 mm SL. The colour pattern is now
completely faded. The morphometric differences noted
by HeckeL (1840) are largely confirmed, but the speci-
men falls within the variation of the ZMB material. The
exceptional presence of only five anal fin spines is in
accordance with the data presented by MiLLER (2006)
and does therefore not preclude the identification of H.
montezuma as conspecific with our material. Most likely,
the holotype has been collected together with the ZMB
specimens at Misantla. The synonymy with H. deppii is
thus confirmed.

Herichthys geddesi REGan, 1905 was originally de-
scribed on the basis of six small specimens (BMNH 1880.
4.7.40—-45; 47—65 mm TL). The type locality is impre-
cise given as “Southern Mexico” by REGaN (1905). In the
register of the Natural History Museum, however, a place
named “Hacienda del Hobo”, located between Veracruz
and Tampico, is recorded. According to ToBLER (2005;
quoted from DE LA Maza-BenigNos, unpubl.) ‘Hobo’ is
an incorrect transliteration of ‘Jobo’. The Hacienda del
Jobo (in full “San Joaquin del Jobo*; ARTIGAS AzAS, pers.
comm.) was an estate of GUADALUPE VICTORIA, the first
president of the Republic of Mexico; it was situated with-
in the municipality of Tlapacoyan. That area is drained
by tributaries of the Rio Filobobos (Rio Nautla drainage).
The only native cichlid species known to occur in this
river system is Herichthys deppii. We have not seen the
type series of Herichthys geddesi, but the original de-
scription and the figure in REGan (1906—1908), together
with the now identified type locality, provide sufficient
evidence for regarding this nominal species as a junior
synonym of H. deppii. The combination of compressed
anterior jaw teeth (REGAN’s reason for placing H. ged-
desi in the genus Herichthys) and meristics (in particular
the presence of VI—VII anal fin spines) is unique among
Mexican cichlids.
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Fig. 4. Paraneetroplus nebuliferus (ZMB 2835). 191 mm SL. Courtesy of the ZMB.

Paraneetroplus nebuliferus (GUNTHER, 1860)

Chromis nebulifera GONTHER, 1860: 318.
Cichlasoma eigenmanni MEgx, 1902: 119.

Diagnosis. Paraneetroplus nebuliferus differs from all
other species of the genus except P. bulleri and P. gib-
biceps by having a narrow and subterminal mouth (vs.
wider and terminal, although the upper jaw can slightly
project in some species), a caudal peduncle longer than
deep (vs. deeper than long or, rarely, as long as deep), and
a truncate to slightly emarginate caudal fin (vs. subtrun-
cate to rounded, but sometimes also truncate in P. regani
and P. argenteus). P. nebuliferus is distinguished from P,
bulleri and P. gibbiceps by having conical to cylindrical
anterior jaw teeth (vs. spatulate) and by showing either
a more or less continuous longitudinal band or vertical
bars, or both, along the flanks (vs. a series of blotches).

Description. Based on a single specimen, ZMB 2835,
191 mm SL. State of preservation moderate, the speci-
men is firm, the fins are largely intact, but some scales are
missing, and almost no colour pattern is retained.

See table 2 for measurements, and fig. 4 for general
aspect of shape and coloration. Body elongate and lat-
erally compressed; dorsal head profile straight at snout,
otherwise evenly convex. Prepelvic contour gently con-
vex. Caudal peduncle longer than deep. Head rather
small, somewhat deeper than long. Mouth subterminal,
small, posterior tip of maxilla not nearly reaching vertical
trough anterior margin of orbit. Lower jaw shorter than
the upper. Lips not thickened, fold of the lower lip inter-
rupted at symphysis. Teeth in the outer row of both jaws
unicuspid, slightly recurved, conical to cylindrical with
blunt tips, anterior teeth enlarged.

Lower pharyngeal bone rather massive, 1.53 times as
broad as long, heavily dentigerous. Teeth of the four me-
dian rows distinctly enlarged, molariform; lateral teeth
bicuspid, gradually smaller and more slender towards
margin of the bone.
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E1 row scales 31, Lateral line scales 22/13; scales
between dorsal fin base and upper lateral line 5 anteri-
orly, 3 posteriorly. Predorsal scales irregularly arranged,
slightly smaller than flank scales. Chest scales distinctly
smaller than adjacent flank scales, gradually decreas-
ing in size towards midline of chest. Cheek with 6 scale
rows. Dorsal and anal fin bases with a well-marked scaly
sheath, but only a few interradial scales at the bases of
middle soft rays. Caudal fin covered with small scales on
basal third.

Dorsal fin rays XVIII.13, anal fin rays VI.9. Dorsal
fin originating above posterior margin of opercle, soft
dorsal and anal fin slightly pointed, reaching to vertical at
caudal fin base. Pectoral fin distinctly shorter than head,
not nearly reaching vertical through vent. Pelvic fin with
the first soft ray the longest, slightly longer than pectoral,
barely extending to vent. Caudal fin truncate.

The colour in alcohol is a rather dark reddish brown,
somewhat darker on dorsum. Head, chest, and anterior
parts of flank and dorsum blackened (see remarks below).
Unpaired and pelvic fins brownish without markings. No
clearly discernible body markings except a small, rough-
ly triangular spot at the centre of caudal fin base, which
does not extend onto peduncle.

Distribution. Paraneetroplus nebuliferus is endemic to
the Rio Papaloapan drainage. It is recorded only from a
few scattered localities so far, mostly in montane and sub-
montane regions (MEek, 1904; Stawikowskl & WERNER,
1998; MILLER, 2006).

Remarks. This specimen is easily to determine. The only
other Mexican cichlids with an entirely similar morphol-
ogy are Paraneetroplus bulleri REGaN, 1905 from the
upper and middle Rio Coatzacoalcos drainage (Oaxaca)
and P. gibbiceps (STEINDACHNER, 1864) from fast-flow-
ing tributaries of the lower Rio Grijalva (Chiapas and
Tabasco). None of them could have been collected by
DeppE according to his itineraries. Furthermore, both are
clearly distinguished from P. nebuliferus by having spat-
ulate anterior jaw teeth.
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Table 2. Morphometric data of Paraneetroplus fenestratus. Mean = artithmic mean; SD = standard derivation.

Paraneetroplus

fenestratus nebuliferus
ZMB 2834 2836 2836 2838 2835
Standard length (mm) 114.3 169 178 208 191
in % of SL mean SD
Total length 133.9 133.7 132.0 126.9 131.6 3.25 128.8
Head length 339 320 30.7 318 321 1.32 26.8
Body depth 53.1 49.8 53.4 437 50.0 452 37.1
Predorsal length 421 415 40.7 395 409 1.13 36.5
Prepelvic length 421 42.0 412 44.6 425 1.47 36.3
Preanal length 67.6 68.6 7.2 69.2 69.2 1.52 62.3
Dorsal fin base length 66.4 62.1 59.6 60.4 62.1 3.05 59.7
Anal fin base length 293 284 284 26.9 283 0.9 259
Pectoral fin length 216 27.0 24.6 22.8 255 2.19 17.8
Pelvic spine length 174 14.8 16.4 14.3 15.7 1.44 1.1
Pelvic fin length 335 315 30.4 215 29.2 5.32 218
Caudal peduncle length 9.4 11.0 103 125 10.8 1.29 16.0
Caudal peduncle depth 17.2 16.8 174 16.0 16.9 0.65 14.2
in % HL
Preorbital depth 26.6 30.2 30.8 27.8 28.8 1.96 35.7
Orbital diameter 282 25.0 26.0 222 253 247 219
Interorbital width 426 44.1 458 427 438 1.47 37.1
Snout length 25.6 295 295 329 294 3.00 336

The dark coloration of this specimen appears to be an
artefact of preservation rather than remains of the natu-
ral colour pattern. The same effect is seen in ZMB 2838
(P. fenestratus; see below). The life colours of these and
related species are well known and would not result in
such an unusual preserved coloration. In addition, even
the extracted lower pharyngeal bone of ZMB 2835 is
blackened. As no other specimen of DEpPE’s collection
seen by us shows a similar effect, we suspect that it is
caused by fixation rather than by storage. Therefore, it
may be an indication that the specimens ZMB 2835 und
ZMB 2838 have been collected at the same occasion.
There are, however, no data in the acquisition lists, letters
and publications, which would link them to a particular
locality. Judging from the known distribution of P. nebu-
liferus, DEPPE could have collected that species only dur-
ing his first journey. He might have found it somewhere
along his way from Tehuacan to Oaxaca in the upper Rio
Papaloapan drainage, but more likely in the course of his
extensive collecting activities at Valle Real (now Valle
Nacional; see BINFORD, 1990).

McMAHAN et al. (2010) excluded P. nebuliferus from
the genus Paraneetroplus, for it was recovered far outside
the clade comprising the remaining species. However, a
check of the materials list reveals that this conclusion is
based on a misidentification. The used sequence stems
from a specimen STRI 1161 from Rio Coto, Costa Rica.
The same sample was already included by MarTIN &
BErRMINGHAM (1998; as Paraneetroplus sieboldii) and by
CoNcHIERO PEREZ et al. (2007; as ‘Heros’ sp. cf. punctatus
[= Cichlasoma punctatum MEEk, 1909, actually a junior
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synonym of ‘Cichlasoma’ sieboldii, see BussING 1975]).
The species ‘Cichlasoma’ sieboldii (KNER, 1863), cur-
rently not referable to any nominal genus, occurs on the
Pacific slope of southern Costa Rica and western Panama,
whereas P. nebuliferus is confined to the Rio Papaloapan
drainage in Mexico. The latter species was recovered
within Paraneetroplus in a recent phylogenetic study by
Ri¢AN et al. (2013).

Cichlasoma eigenmanni MEEk, 1904, is consist-
ently regarded as a junior synonym of P. nebuliferus in
the recent literature (e.g. STAWIKOWSKI & WERNER, 1998;
KULLANDER, 2003; MILLER, 2006).

Paraneetroplus fenestratus (GUNTHER, 1860)

Chromis fenestrata GONTHER, 1860: 318.
Heros parma GUNTHER, 1862: 285.
Cichlosoma sexfasciatum REGAN, 1905: 230.
Cichlosoma gadovii REGAN, 1905: 232.

Diagnosis. Paraneetroplus fenestratus is distinguished
from the remaining Paraneetroplus species as follows:
body moderately elongate to very deep, caudal pedun-
cle deeper than long (vs. body elongate, caudal peduncle
longer than deep in P. bulleri, P. nebuliferus and P. gib-
biceps); mouth terminal, moderately large, horizontal to
slightly oblique in adults (vs. mouth small, narrow and
clearly subterminal in P. bulleri, P. nebuliferus and P. gib-
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Fig. 6. Paraneetroplus fenestratus (ZMB 2838). 208 mm SL. Courtesy of the ZMB.

biceps; small to moderate, horizontal or slightly angled
downwards in P. argenteus, P. bifasciatus, P.breidohri,
P guttulatus, P. hartwegi, P. maculicauda, P. regani and
P zonatus); longitudinal band extending from caudal fin
base to opercle, running below level of lower lateral line
over most of the flank (vs. running at midline in P. nebu-
liferus, P. breidohri and P. hartwegi, confined to posterior
half or third of body in P. melanurus, absent in P. argen-
teus, P. regani and P. maculicauda); well-developed pat-
tern of vertical bars in adults (vs. vertical bars incom-
plete, indistinct or absent in all other species).

Description. Based on three specimens, ZMB 2834 (1),
114 mm SL, ZMB 2836 (2), 169—178 mm SL. Specimen
ZMB 2838 is treated separately. Material in reasonably
good condition: firm, only a few scales are missing, fins
largely intact; colour pattern somewhat faded, but still
discernible.
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Morphometric data are summarized in table 2; see
Fig. 5 for general appearance and coloration. Body
deep, laterally compressed; dorsal head profile concave
in front of orbit, convex at nape. Prepelvic contour con-
vex. Caudal peduncle deeper than long. Head moderately
large, deeper than long. Mouth terminal, slightly oblique,
moderately large, maxilla not quite reaching vertical
through anterior margin of orbit. Jaws isognathous. Lips
not thickened, fold of the lower lip interrupted at symph-
ysis. Teeth in the outer row of both jaws recurved, coni-
cal; anterior teeth enlarged and with a well-developed
posterior cusp. Major cusp slightly worn in the larger
specimens.

Lower pharyngeal bone (specimen of 169 mm SL)
1.28 times as broad as long, heavily dentigerous. Teeth
of the two median rows enlarged, but not molariform;
lateral teeth bicuspid, gradually smaller and more slender
towards margin of the bone.
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Fig. 7. Paraneetroplus fenestratus. Type series (part) of Heros parma (BMNH 1861.2.5.1-3). The lectotype of Heros parma (the largest

specimen) in the middle. © BMNH.

El row scales 29(3); lateral line scales 19/11(1),
20/11(1) or 20/14(1); scales between dorsal fin base
and upper lateral line 5—6 anteriorly, 3—4 posteriorly.
Predorsal scales irregularly arranged, only slightly small-
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er than flank scales. Chest scales smaller than adjacent
flank scales, gradually decreasing in size towards mid-
line of chest. Cheek scales in 6(1) or 7(2) rows. Posterior
parts of dorsal and anal fin bases with a scaly sheath, in-
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terradial scales in single rows of up to five scales, start-
ing from the membrane of last dorsal fin spine, in anal
fin confined to soft part. Caudal fin covered with small
scales on basal fourth.

Dorsal fin rays XVIIL.12(2) or XVIIL.13(1); anal fin
rays VL.8(1) or VIL.9(2). Dorsal fin originating shortly in
front or above posterior margin of opercle, soft dorsal and
anal fin pointed, reaching to vertical at about one third to
middle of caudal fin. Pectoral fin shorter than head, not
quite reaching vertical through vent. Pelvic fin with the
first soft ray the longest, longer than pectoral, extending
to vent or anal fin origin. Caudal fin subtruncate.

Colour in alcohol generally yellowish brown, some-
what darker on dorsum, lighter on lower part of abdo-
men. Unpaired fins and pelvic fins with same colour as
body, Pectoral fins pale.

Six indistinct vertical bars on body sides, running
from back to lower part of flanks, where they fade out.
The 169 mm specimen with another very faint bar across
the caudal peduncle and remains of an irregular longitu-
dinal band from above pectoral to caudal fin base, run-
ning mostly below level of lower lateral line.

ZMB 2838, 208 mm SL: The specimen is somewhat
soft, a few scales are missing, and only faint remains of
the colour pattern are traceable. Measurements are given
in Table 1. See Fig. 6 for general aspect of shape and
coloration. Body less deep than in specimens described
above (body depth <44 % of SL versus >49.5). Dorsal
fin XVI1.12; anal fin VI.9; E1 scales 29; lateral line scales
18/11; scales between dorsal fin base and upper lateral
line 6 anteriorly, 3 posteriorly. Fin squamation somewhat
less extensive. Pectoral and pelvic fins shorter.

Colour in alcohol generally yellowish brown, some-
what darker on dorsum; flank and caudal peduncle with
faint traces of six vertical bars and a longitudinal band.
Head and chest sooty black (likely an artefact of preser-
vation, see remarks on Paraneetroplus nebuliferus)

Distribution. The species is widespread in rivers drain-
ing into Gulf of Mexico from Rio Actopan (Chachalacas
basin) to lower Rio Coatzacoalcos, records from east
of Rio Coatzacoalcos are based on misidentifications
(MILLER, 2006).

Remarks. Although the specimen ZMB 2838 differs
considerably from the remaining material, we identify it
nevertheless as P. fenestratus because of its colour pat-
tern and shape of head and mouth. The only other simi-
lar species that Deppe could have collected is P. zonatus,
which is known to occur in the vicinity of Tehuantepec.
This species is readily distinguished by a steep and dis-
tinctly convex dorsal head profile, a straight to slightly
downward-angled mouth and the lack of distinctive ver-
tical bars. The morphometric differences of ZMB 2838
in comparison to ZMB 2834 and ZMB 2836 (cf. Tab. 2;
Fig. 5 and 6), as well its less extensive squamation anal
and dorsal fin, are correlated with the lower body depth
of this specimen. Its relatively elongated body shape may
well be attributable to epigenetic (environmental) fac-
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tors, since it has probably been collected together with
Paraneetroplus nebuliferus (see remarks above), a spe-
cies adapted to fast currents.

The considerable morphometric variation within this
species led several authors to recognize more than one
species among P. fenestratus samples at hand. MEek
(1904) already distinguished between a deep-bodied
(Cichlasoma parma) and a more elongate species (misi-
dentified as C. melanurum). REGAN (1905) described
Cichlosoma sexfaciatum based on a single specimen of
223 mm TL from an unknown Mexican locality, said to
differ from C. fenestratum mainly in body depth, eye di-
ameter and the relative lengths of head, last dorsal fin spine
and pectoral fin (REGaN, 1905; 1906-1908). Otherwise, it
agrees well with P. fenestratus; and it shows the colour
pattern diagnostic for that species. The synonymy of C.
sexfasciatum with P. fenestratus was first proposed by
R.R. MILLER (in StAwIKOWSKI & WERNER, 1985), and was
adopted by subsequently authors (e.g. STawikowskl &
WERNER, 1998; KuLLANDER, 2003). MILLER (2006) con-
firmed that status after examination of the holotype.

Cichlosoma gadovii REGaN, 1905 was distinguished
(see REGAN, 1905; 1906—1908) from C. fenestratum by a
lower body depth and a more slender caudal peduncle (its
depth 50—-75% of its length in fenestratum vs. 75—80%
in gadovii). TAyLor & MILLER (1980: 13) synonymized
C. gadovii and P. fenestratus on grounds of “body depth
not being a reliable distinguishing feature”. The (minor)
difference in caudal peduncle depth is obviously correlat-
ed with body depth, as also indicated in our material (see
table 1). Therefore, we follow TAyLorR & MILLER (1980)
and subsequent authors (Stawikowskl & WERNER, 1998;
KULLANDER, 2003; MILLER, 2006) in regarding C. gadovii
as a synonym of P. fenestratus. We note, however, that
a detailed analysis of geographic and/or ecophenotypic
variation within this species has yet to be carried out.

GUNTHER (1862) described Heros parma based on
three specimens from DEeppe’s Mexico collection (ob-
tained by the British Museum as Heros deppii from
the Berlin Museum) and on four specimens collected
in Guatemala by Salvin. All seven specimens are thus
syntypes of this nominal taxon. PELLEGRIN (1904) syn-
onymized Heros parma with Cichlasoma fenestra-
tum, but treated the Guatemalan form as a subspecies,
C. fenestratum var. parma. REGaN (1905) recognized that
the type series of H. parma represents two species. He
identified the Mexican specimens as Cichlosoma fenes-
tratum. On the Guatemalan syntypes (plus additional
specimens from Guatemala and Panama) he based a new
species, Cichlosoma maculicauda (now Paraneetroplus
maculicauda), which is readily distinguished from P.

fenestratus by a large, prominent black blotch on the

caudal peduncle and the lack of the diagnostic colour el-
ements of P. fenestratus.

The Mexican syntypes of Heros parma (BMNH
1861.2.5.1—-3) agree very well with the specimens ZMB
2834 and ZMB 2836 in general appearance, coloration
and state of preparation (cf. Figs. 5 and 7).Therefore, we
have no doubt that all these specimens were collected
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together. After careful consideration of DEPPE’s itinerary
and the historical documents we regard it as most likely
that these are the fishes obtained by him at Tlacotalpan
on the lower Rio Papaloapan.

Since the syntype series of Heros parma GUNTHER,
1862 contains two species, viz. Paraneetroplus fenestra-
tus (GUNTHER, 1860) and P. maculicauda (REGaN, 1905),
it is necessary to designate a lectotype in order to stabilize
the nomenclature. This is particularly true with regard to
the potential threat of the validity of the name P. maculi-
cauda, which is generally used for a widespread and com-
mon species of some economic importance. Therefore,
for proper and consistent application of the name we des-
ignate the largest specimen of BMNH 1861.2.5.1-3 as
lectotype (see Fig. 7, middle) of Heros parma GUNTHER,
1862. Thereby, the type locality is restricted to the Rio
Papaloapan at Tlacotalpan, Veracruz, Mexico (approx.
18° 37" N, 95° 40" W). This nomenclatural act definitely
links the name Heros parma to the species recognized
here under the name Paraneetroplus fenestratus.

Discussion

The lectotype designation for Heros parma was a neces-
sary and overdue step. We have refrained, however, from
selecting a neotype for Heros deppii. The available data
allow the unambiguous identification of this nominal
taxon (see diagnosis and remarks above), thus, there is
currently no need for replacing the lost holotype. A neo-
type designation is only valid when such a need is dem-
onstrated and further provisions of the code (ICZN 1999)
are fulfilled. Many well-known species group taxa are
without name bearing type specimens (MAYR & ASHLOCK,
1991).

The generic classification of Middle American cich-
lids is still in a very unsatisfactory state. The majority
of genera are not well defined, and many species are not
properly classified (see e.g. KUuLLANDER, 2003; MILLER,
20006). Therefore, a few remarks to the generic names used
here may be appropriate: Herichthys BAIRD & GIRARD,
1854 (type species Herichthys cyanoguttatus BAIRD &
GIrRARD, 1854), formerly defined by dental characters
only (see REGaN, 1905; 1906-1908), was re-diagnosed
by KuLLANDER (1996) on the basis of two colour traits
(i.e. a series of black blotches or short vertical bars on
the posterior part of the body and a unique breeding col-
oration with upper half or entire head and anterior flank
region pale in contrast to black adjacent areas). This di-
agnosis, however, is not entirely satisfactory and requires
further revision. In particular, a breeding coloration with
pale upper parts contrasting to black ventral regions is
rather widespread among heroine cichlids. Nevertheless,
KuLLANDER’s concept of the genus is strongly and consist-
ently supported by recent phylogenetic studies (HULSEY
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et al., 2004; ConcHIERO PEREZ et al., 2007; RicaN et al.,
2008; LopEz-FERNANDEZ ef al., 2010; RicaN ef al., 2013).
The genus includes the following valid species: H. bartoni
(Bean, 1892), H. carpintis (JORDAN & SNYDER, 1899), H.
cyanoguttatus BAIRD & GIRARD, 1854, H. deppii (HECKEL,
1840), H. labridens (PELLEGRIN, 1903), H. minckleyi
(TayLor & KORNFIELD, 1983), H. molango DE LA MAzA-
BeniGgNnos & DE Lourpes Lozano-ViLano, 2013, H. pame
DE LA Maza-BeNigNos & DE Lourpes LozaNo-ViLaNo,
2013, H. pantostictus (TAYLoR & MILLER, 1983), H.
pratinus DE LA Maza-BenigNos & DE LourDEs LozaNo-
ViLano, 2013, H. steindachneri (JORDAN & SNYDER, 1899)
and H. tamasopoensis ARTIGAS Azas, 1993.

Paraneetroplus  Recan, 1905  (type species
Paraneetroplus bulleri ReGan, 1905) has long been
thought to include the species P bulleri, P. nebulif-
erus and P. gibbiceps (see e.g. STAWIKOWSKI & WERNER,
1987; 1998; KULLANDER, 2003). Paraneetroplus omonti
ALLGAYER, 1988, is a synonym of the latter (MILLER,
2006). Stawikowskl & WERNER (1987) attempted to di-
agnose the genus accordingly, but compared it only with
Theraps GUNTHER, 1862 and did not demonstrate the
taxonomic value of the supposed generic characters. The
only phylogenetic analysis so far including all these spe-
cies (Ri¢AN et al., 2013) recovered them indeed within
a single clade, but the inclusion of the morphologically
distinctive species P regani and P argenteus renders
Paraneetroplus sensu STAWIKOWSKI & WERNER (1987)
paraphyletic. In addition, it confirms the results of pre-
vious phylogenetic studies (HULSEY et al., 2004; RicaN
et al., 2008; LOPEZ-FERNANDEZ et al., 2010; McMAHAN et
al., 2010), which showed the type species Paraneetroplus
bulleri consistently nested within a larger clade of spe-
cies formerly placed in the genera Vieja FERNANDEZ-
YEPEZ, 1969 and/or Paratheraps WERNER & STAWIKOWSKI,
1989. None of these genera has ever been properly de-
fined; and the names were used in a quite arbitrary and
inconsistent way. Therefore, we tentatively follow the
proposal of McMaHAN et al. (2010) to consider Vieja
and Paratheraps junior synonyms of Paraneetroplus.
Included species are: P. argenteus (ALLGAYER, 1991), P.
bifasciatus (STEINDACHNER, 1864), P. breidohri (WERNER
& Stawikowskl, 1987), P. bulleri REGAN, 1905, P. fenestra-
tus (GONTHER 1860), P. gibbiceps (STEINDACHNER, 1864),
P guttulatus (GUNTHER, 1864), P. maculicauda (REGAN,
1905), P. melanurus (GUNTHER, 1862) (Cichlasoma syn-
spilum HuBs 1936 is a synonym, see McMaHAN ef al.
2011) P. nebuliferus (GUNTHER, 1860), P. regani (MILLER,
1974) and P. zonatus (MEEgk, 1905).
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