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Abstract

Chondrostoma olisiponensis sp. nov. is described from the lower Rio Tejo Basin. It is a small species (all specimens
examined less than 105mm SL) distinguished from the other species of Chondrostoma s.l. by the following combination
of characters. Chondrostoma olisiponensis  lacks a horny blade on the lower jaw, has a pronouncedly arched mouth, and
lacks an intense reddish coloration at the base of the fins. It has elongated pelvic fins that reach the anus and often pass
the anal-fin insertion in males, and dorsal, pelvic and anal fins usually have 8 branched rays. The new species has 36 to
43 scales in the lateral line, 7.0 to 8.5 scales above the lateral line, 13 to 16 circumpeduncular scales, denticulated (vs.
smooth) grinding teeth surfaces, 6-5/5 pharyngeal teeth and 15 to 19 gill rakers. Chondrostoma olisiponensis  is further
distinguished from C. lusitanicum, a phylogenetically close species that lives in the same area, by having a higher body,
a relatively longer head, and a larger eye. The origins of anal and pelvic fins are displaced anteriorly, while the origin of
pectoral fins is displaced posteriorly. Pelvic and pectoral fins and last anal-fin ray are longer in the new species. Unlike
the other species in the genus, C. olisiponensis  shows external sexual dimorphism, with males having longer pelvic fins
whose extremities pass the anus and often overlap with the anal fin.  This description raises concerns on the recently pro-
posed splitting of Chondrostoma s.l. since the morphological traits deemed characteristic of some genera are unsuitable
for their diagnosis. The species should be considered Critically Endangered (CR) according to IUCN criteria
B1ab(ii,iii,iv)c(iv)+2ab(ii,iii,iv)c(iv).
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Resumo

Chondrostoma olisiponensis sp. nov. é descrita para a região do baixo Rio Tejo. A nova espécie é pequena (todos os
espécimes examinados são menores do que 105 mm em comprimento padrão) e distingue-se das restantes espécies de
Chondrostoma s.l. pela seguinte combinação de caracteres: ausência de lâmina córnea no lábio inferior, boca muito
arqueada e ausência de intensa coloração avermelhada na base das barbatanas. As barbatanas pélvicas são alongadas,
chegam ao ânus e frequentemente passam a inserção da barbatana anal nos machos. As barbatanas dorsal, pélvica e anal
têm geralmente 8 raios ramificados. Chondrostoma olisiponensis  possui 36 a 43 escamas na linha lateral, 7.0 a 8.5 esca-
mas acima da linha lateral, 13 a 16 escamas circumpedunculares, denticulações nos dentes faríngeos (cuja fórmula é 6-5/
5) e 15 a 19 branquispinhas. Chondrostoma olisiponensis distingue-se ainda de C. lusitanicum, uma espécie filogenetica-
mente próxima que habita a mesma área geográfica, por ter o corpo mais alto, cabeça mais longa, olhos maiores, barbata-
nas peitoral e pélvica e último raio anal mais longos, origem das barbatanas anal e pélvica mais anterior e origem das
barbatanas peitorais mais posterior. Contrariamente às outras espécies do género, C. olisiponensis  apresenta dimorfismo
sexual externo, em que os machos possuem barbatanas pélvicas mais longas que passam o ânus e frequentemente se
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sobrepõem com a barbatana anal. Esta descrição levanta questões quanto à separação de Chondrostoma s.l. recentemente
proposta, uma vez que os caracteres considerados típicos de alguns géneros não serão adequados à sua diagnose. A
espécie deve ser considerada criticamente ameaçada segundo os critérios CR B1ab(ii,iii,iv)c(iv)+2ab(ii,iii,iv)c(iv) da
IUCN.

Introduction

The genus Chondrostoma s.l. is composed of small to medium-sized cyprinid fishes distributed in the northern
Mediterranean drainages across Europe, western Asia and the Middle East (Mathias 1921; Elvira 1987, 1991,
1997). The genus is particularly diversified in the Iberian Peninsula, where over one-third of the known spe-
cies is found. Its members can be split into seven species groups defined from molecular phylogenies
(Doadrio & Carmona 2004) and include Iberian bladeless species (i.e., species that do not have a horny blade
on the lower lip) that had been sometimes included in the genus Rutilus (Coelho et al. 1997; Zardoya &
Doadrio 1998). Recently, based on congruence between molecular and morphological characters, Robalo et
al. (2007) proposed Chondrostoma be restricted to the nasus- and soetta-species groups, while the arcasii-,
genei-, lemmingii-, polylepis- and toxostoma-species groups be elevated to the generic level. The combination
of morphological characters described in this paper raises concerns the generic changes proposed by Robalo
et al. (2007), which are addressed below. For this reason, we conservatively follow the previous classification
and maintain all species under Chondrostoma s.l. (hereafter referred simply as Chondrostoma).

Samples of Chondrostoma were collected in several localities in the lower Rio Tejo Basin (western Iberia,
Portugal). Close examination of this material revealed that some bladeless specimens constitute a new species
with a set of distinctive morphological characters relative to the known species of the genus. This new species
is described herein.

Material and methods

Samples of Chondrostoma  were collected by electrofishing in several tributaries and in the main channel of
the lower Rio Tejo Basin (Fig. 1). Depending on water conductivity, sampling was done between 300–600 V,
1 and 5 mA, DC, for rivers stretches of at least 50 m. Atypical bladeless specimens were further analyzed for
morphological and meristic characteristics.

Measurements were taken point-to-point with digital calipers to the nearest 0.01 mm and rounded to the
closest decimal. Counts and measurements were made on the left side of the specimen whenever possible. All
longitudinal measurements were made to snout tip except for orbit diameter (OD), which was the horizontal
inner distance  of the eye socket. Standard length (SL) was measured to the insertion of middle caudal-fin
rays. Predorsal (PD), prepectoral (PPc), prepelvic (PPv), and preanal (PA) lengths were measured to the ante-
riormost simple ray of the fin. Head length (HL) was measured to the posteriormost tip of the opercular bone,
not including the branchiostegal membrane. Snout length (SnL) was measured to the eye socket rim. Head
height (HH) was the vertical distance at the occiput. Dorsal height (DH) was the vertical distance at the first
spine. Caudal-peduncle height (CPH) was the smallest vertical distance of the caudal peduncle. Pectoral-fin
length (PcL) was the distance to the tip of the longest ray. Pelvic-fin length (PvL) was the distance to the tip of
the longest ray. Anal-fin ray length (ARL) refers to the last ray, from insertion to tip. Branched rays of dorsal
(DR), pelvic (PvR) and anal (AR) fins were counted. Lateral-line scales (LL) were the pored scales in the lon-
gitudinal series (last few non-pored scales present in some specimens were not counted). Scales in transverse
series above LL (TA) were counted backwards from the LL to the sagittal line in front of the first dorsal-fin
ray. Scales in transverse series below LL (TB) were counted backwards from the LL to the  front of the first
pelvic-fin ray. Circumpeduncular scales (CP) were the smallest scale count around the caudal peduncle.
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Allowance was made for abnormal scale development. Gill rakers (GR) counts were the elements in the exter-
nal face of the first branchial arch. Numbers of pharyngeal teeth were counted on left and right branchial
arches (LPT and RPT, respectively). As a measure of overlap between pectoral and pelvic fins, the number of
scales between the extremity of the longest ray of the pectoral finand insertion of the pelvic fin was counted
(PcPv; specimens whose fins overlap were given a value of zero). A similar count was done to measure over-
lap between pelvic and anal fins (PvA). Length of the pelvic fin was also accessed by counting the number of
scales between its tip and the anal opening (PvAn; negative values indicate that the pelvic fins that do not
reach the anal opening, while positive values indicate that pelvic fins pass the anal opening). Sex was deter-
mined only on Chondrostoma sp. nov. specimens by macroscopic examination of the gonads. Specimens were
temporarily stained with Cyanine Blue 5R to increase structure contrast and facilitate observation (Saruwatari
et al. 1997). Observations were done under a Leica MZ 9.5 stereomicroscope and microphotographs were
taken with a Leica DFC 320 camera.

In the description, where variation was found, the frequency of each count is subsequently provided
between parentheses and counts on the holotype indicated by an asterisk. Unbranched fin rays are represented
by small Roman numerals and branched rays by Arabic numerals.

FIGURE 1. Occurrences of Chondrostoma olisiponensis in the lower Rio Tejo Basin. Black dots—C. olisiponensis type
specimens; black squares—origin of museum collection non-type specimens; and open dots—sites where no C. olisipon-
ensis were collected.
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Type material of the new species was statistically compared only with C. lusitanicum Collares-Pereira
1980, a member of the lemmingii-species group, due to the close affinities based on mitochondrial phyloge-
nies (data to be published elsewhere), overall similarity and overlapping distribution. For locality data of the
material analyzed see list below. Differences between the two species in morphometric and meristic characters
were visualized using Principal Components Analysis (PCA). Measurements were linearly regressed on SL to
extract the effect of size in the analysis and the residuals then used in the PCA. PvAn was excluded from the
analysis due to high correlation with PvA. All  variables were standardized prior to PCA. Mann-Whitney U
tests were conducted to determine which characters were statistically different between species or sexes.
These tests were preformed on transformed measurements (residuals of linear regression against SL) due to
undesirable statistical properties of ratios (Atchley et al. 1976). Morphometric ratios are presented to allow
comparisons with other studies. Statistical analyses were conducted using the freely available statistical pack-
age R (Ihaka & Gentleman 1996).

Character data in Chondrostoma were obtained from Mathias (1921), Collares-Pereira (1983), Coelho
(1987), Elvira (1987, 1991, 1997), Bogutskaya (1997), Doadrio & Carmona (2003), Coelho et al. (2005), and
Robalo et al. (2005). Character states were also analyzed from the following comparative material (institu-
tional abbreviations follow Leviton et al. 1985):

Chondrostoma arcasii (Steindachner 1866): MB05-1440, 7 ex., sex unknown. Rio Maçãs, locality
unknown, Rio Douro Basin, Portugal. Leg. C. Almaça. 11.VI.1988.

Chondrostoma duriensis Coelho, 1985: MB05-394, 3 ex., sex unknown. Rio Águeda, Barca d’Alva, Rio
Douro Basin, Portugal. Leg. C. Almaça, M. J. Collares-Pereira. 29.VIII.1983.

Chondrostoma lusitanicum: MB05-604, 1 ex., sex unknown. Holotype. Rio Xarrama, Alcáçovas/Viana do
Alentejo, Rio Sado Basin, Portugal. Leg. M. J Collares-Pereira. IV.1979. MB05-605, 11 ex., sex unknown.
Paratypes. Rio Xarrama, Alcáçovas/Viana do Alentejo, Rio Sado Basin, Portugal. Leg. M. J Collares-Pereira.
IV.1979. MB05-2194, 12 ex., sex unknown. Rio Trancão, São Julião do Tojal, Rio Tejo Basin, Portugal. Leg.
H. F. Gante and C. D. Santos. 02.VII.2006.

Chondrostoma oligolepis Robalo, Doadrio, Almada and Kottelat 2005: MB05-1067, 7 ex., sex unknown.
Ribeira de Seiça, Preza (Tomar), Rio Tejo Basin, Portugal. Leg. P. Cortes. 22.VI.1989. MB05-1460, 7 ex., sex
unknown. Rio Alcoa, Alcobaça, Rio Alcoa Basin, Portugal. Leg. M. J. Collares-Pereira. 02.V.1978. MB05-
1910, 12 ex., sex unknown. Ribeira de Seiça, Seiça/Fontaínhas, Rio Tejo Basin, Portugal. Leg. H. F. Gante
and C. D. Santos. 06.VI.2006.

Chondrostoma olisiponensis: MB05-2195, 1 ex., male. Holotype. Rio Trancão, Santo Antão do Tojal, Rio
Tejo Basin, Portugal. Leg. H. F. Gante, C. D. Santos and V. Branco. 04.X.2003. MB05-2196, 2 ex., 1 male and
1 female. Paratypes. Rio Trancão, Santo Antão do Tojal, Rio Tejo Basin, Portugal. Leg. H. F. Gante, C. D.
Santos and V. Branco. 04.X.2003. MB05-2197, 5 ex., 3 males and 2 females. Paratypes. Rio Trancão, Santo
Antão do Tojal, Rio Tejo Basin, Portugal. Leg. H. F. Gante and C. D. Santos. 14.IV.1999. MB05-2198, 1 ex.,
female. Paratype. Rio Trancão, Santo Antão do Tojal, Rio Tejo Basin, Portugal. Leg. H. F. Gante, C. D. Santos
and R. Matias. 26.XII.1998. MB05-2199, 2 ex., 1 male and 1 female. Paratypes. Ribeira de Almoster, Rio
Maior, Rio Tejo Basin, Portugal. Leg. H. F. Gante and C. D. Santos. 05.VI.2006. MB05-1408, 1 ex., female.
Non-type. Vala da Azambuja, locality unknown, Rio Tejo Basin, Portugal. Leg. A. Soares.20.I.1979. MB05-
2026, 1 ex., male. Non-type. Paúl de Magos, Salvaterra de Magos, Rio Tejo Basin, Portugal. Leg. M. J. Col-
lares-Pereira, P. Sobral, M M. Coelho. 26.VI.1979. MB05-2027, 4 ex., 2 males and 2 females. Non-type.
Ribeira de Ulme, Monte dos Capelos (Chamusca), Rio Tejo Basin, Portugal. Leg. M. M. Coelho, C. Almaça,
M. J. Collares-Pereira. 15.VI.1980. MB05-2031, 2 ex., 2 females. Non-type. Ribeira de Ulme, Chamusca/
Alpiarça, Rio Tejo Basin, Portugal. Leg. M. J. Collares-Pereira, M. M. Coelho, A. Soares. 01.IV.1980.
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Results

Measurements (as percentages of SL) and counts obtained for Chondrostoma sp. nov. and C. lusitanicum  are
presented on Table 1. Mann-Whitney U tests for each character are also shown. Almost all morphometric
characters (with the exception of PD and SnL) are significantly different between the species, although they
show some overlap. On the other hand, most meristic characters do not (or rarely) overlap between the spe-
cies; only numbers of pharyngeal teeth (teeth formula) are not different. Morphometric and meristic charac-
ters and Mann-Whitney U tests are presented separately for males and females of Chondrostoma  sp. nov. in
Table 2. While most of the characters overlap, some do not and are statistically different between the sexes.
These include mid-body depth (DH) and characters related to fins length (PvL, PvA, PvAn and ARL). These
differences can be visualized in either of the PCAs undertaken with meristic and morphometric characters
separately (Fig. 2). A clearer separation of  species and sexes of Chondrostoma sp. nov. is achieved with mer-
istic characters while there is some overlap when using morphometric characters.

FIGURE 2. Principal Components Analysis scores of a) meristic and b) morphometric data of Chondrostoma olisipon-
ensis from the lower Rio Tejo Basin and C. lusitanicum  from the lower Rio Tejo and Rio Sado (type series) basins.
Crosses—C. lusitanicum; triangles—males C. olisiponensis; and dots—females C. olisiponensis.
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TABLE 1. Morphometric and meristic data of Chondrostoma olisiponensis holotype and 10 paratypes from the lower
Rio Tejo Basin, Portugal, and C. lusitanicum  from the lower Rio Tejo and Rio Sado (type series) basins, Portugal. Char-
acter abbreviations in Materials and Methods. SL in millimeters, remaining morphometric characters in percentage of
SL. Mann-Whitney U tests; P-values –  ns: non-significant; * P<0.05; ** P<0.01; *** P<0.001.

Factor loadings of each character and the proportion of variance explained by the first and second princi-
pal components are shown in Table 3. In the meristic PCA, the first principal component can be interpreted as
separation between the species, while the second can be interpreted as separation between the sexes of Chon-
drostoma  sp.  nov. (Fig. 2a). The characters  that contribute the most for the first component (66.1% of the
total variation) are LL, TA, CP, DR, GR, PcPv and PvA. The characters that contribute the most for the second
component (9.5% of the total variation) are TB, RPT, AR, PcPv and PvA. The morphometry PCA shows a
less clear separation between species and sexes of Chondrostoma sp. nov. (Fig. 2b). The first component
shows most of the separation between species and sexes of Chondrostoma  sp.  nov. and accounts for 38.7% of

C. olisiponensis C. lusitanicum

Holotype Paratypes

Characters Range Mean (SD) Range Mean (SD) n MW-test

Morphometric

SL 104.4 43.7–98.6 78.5 (19.1) 57.6–98.7 76.2 (10.4) 24

PA 68.1 64.2–69.7 67.5 (1.5) 69.1–72.9 70.7 (1.1) 24 ***

PD 51.3 47.8–55.1 51.6 (2.3) 51.1–55.1 52.7 (1.1) 24 ns

PPv 47.9 46.2–50.6 48.3 (1.4) 46.6–52.1 49.7 (1.2) 24 **

PPc 25.7 24.0–27.9 25.5 (1.1) 22.1–29.1 24.4 (1.5) 24 *

HL 24.5 22.3–26.8 24.4 (1.3) 20.6–24.9 23.0 (1.1) 24 **

SnL 5.4 4.6–5.7 5.1 (0.4) 4.3–6.9 5.5 (0.7) 24 ns

OD 5.9 5.5–8.5 6.3 (0.8) 5.1–6.5 5.8 (0.3) 24 *

HH 18.6 17.8–20.1 18.7 (0.1) 17.2–20.2 18.2 (0.6) 24 *

DH 24.2 24.3–28.2 26.3 (1.4) 22.8–26.8 24.6 (1.0) 24 **

CPH 11.9 11.2–12.9 12.1 (0.1) 10.7–12.1 11.3 (0.4) 24 **

ARL 9.9 7.1–10.4 8.6 (1.1) 5.8–7.5 6.8 (0.5) 24 **

PcL 18.9 17.7–22.5 20.2 (1.3) 15.6–21.3 18.7 (1.5) 24 *

PvL 21.6 17.0–22.9 19.5 (1.7) 15.8–18.6 17.0 (0.6) 24 ***

Meristic

LL 39 36–43 39.7 (1.7) 45–52 48.2 (1.9) 24 ***

TA 7.0 7.0–8.5 7.9 (0.6) 9.5–11 10.4 (0.4) 24 ***

TB 3.5 3.0–4.5 3.7 (0.5) 4.0–5.0 4.4 (0.3) 24 ***

CP 13 13–16 14.7 (1.0) 17–20 18.2 (0.7) 24 ***

LPT 5 5–6 5.7 (.5) 6 6.0 (0.0) 16 ns

RPT 5 5 5.0 (0.0) 5–6 5.3 (0.4) 16 ns

DR 8 7–8 7.9 (0.3) 7 7.0 (0.0) 23 ***

AR 9 7–9 8.0 (0.4) 7–8 7.1 (0.3) 24 ***

GR 18 15–19 16.9 (1.1) 26–41 31.1 (3.6) 24 ***

PcPv 2 0–2 1.2 (0.9) 2–6 3.5 (1.1) 24 ***

PvA 0 0–2 0.7 (0.9) 1–5 3.3 (1.0) 24 ***

PvAn 3 -1–3 1.3 (1.6) -4–0 -2.0 (1.2) 24 ***
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the variance. The characters that contribute the most to this component are HL, OD, CPH, ARL, PcL and PvL
(Table 3).

TABLE 2. Morphometric and meristic data of males and females of Chondrostoma olisiponensis  from the lower Rio
Tejo Basin, Portugal. SL in millimeters, remaining morphometric characters in percentage of SL. Mann-Whitney U tests;
P-values – ns: non-significant; * P<0.05; ** P<0.01; *** P<0.001).

Chondrostoma olisiponensis sp. nov.
(Figs. 3 and 4)

Holotype: MB05-2195, 1 ex., male. Rio Trancão Basin, Santo Antão do Tojal, Rio Tejo Basin, Portugal. Leg.
H. F. Gante, C. D. Santos and V. Branco. 04.X.2003.

Paratypes: MB05-2196, 2 ex., 1 male and 1 female. Rio Trancão Basin, Santo Antão do Tojal, Rio Tejo

Males (n=6) Females (n=5)

Character Mean (SD) Range Mean (SD) Range MW-test 

Morphometric

SL 72.2 (20.2) 43.7–104.4 86.1 (16.6) 57.5–98.6

PA 66.9 (1.6) 64.2–68.2 68.4 (0.9) 67.5–69.7 ns

PD 51.0 (2.9) 47.8–55.1 52.4 (1.4) 50.4–53.7 ns

PPv 48.2 (1.5) 46.2–50.6 48.3 (1.3) 46.6–49.9 ns

PPc 25.9 (1.2) 24.2–27.9 24.9 (0.8) 24.0–25.7 ns

HL 24.9 (1.1) 23.9–26.8 23.8 (1.4) 22.3–25.7 ns

SnL 5.1 (0.4) 4.6–5.7 5.2 (0.3) 4.8–5.7 ns

OD 6.5 (1.0) 5.8–8.5 6.1 (0.6) 5.5–7.1 ns

HH 18.8 (0.8) 17.8–20.1 18.5 (0.4) 17.9–18.8 ns

DH 25.4 (1.2) 24.2–27.2 27.3 (0.8) 26.1–28.2 *

CPH 11.9 (0.5) 11.2–12.5 12.3 (0.6) 11.5–12.9 ns

ARL 9.2 (1.2) 7.1–10.4 7.8 (0.4) 7.3–8.5 *

PcL 20.7 (1.4) 18.9–22.5 19.6 (1.1) 17.7–20.6 ns

PvL 20.6 (1.5) 18.7–22.9 18.2 (0.7) 17.0–18.6 **

Meristic

LL 39.0 (1.7) 36–41 40.6 (1.5) 39–43 ns

TA 7.7 (0.7) 7.0–8.5 8.2 (0.4) 7.5–8.5 ns

TB 3.9 (0.4) 3.5–4.5 3.4 (0.4) 3.0–4.0 ns

CP 14.7 (1.0) 13–16 14.8 (1.1) 14–16 ns

LPT 5.5 (0.5) 5–6 6.0 (0.0) 6 ns

RPT 5.0 (0.0) 5 5.0 (0.0) 5 ns

DR 7.8 (0.4) 7–8 8.0 (0.0) 8 ns

AR 8.0 (0.6) 7–9 8.0 (0.0) 8 ns

GR 16.8 (1.5) 15–19 17.0 (0.7) 16–18 ns

PcPv 0.8 (1.0) 0–2 1.6 (0.5) 1–2 ns

PvA 0.0 (0.0) 0 1.6 (0.5) 1–2 **

PvAn 2.5 (0.8) 1–3 -0.2 (0.4) -1–0 **
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Basin, Portugal. Leg. H. F. Gante, C. D. Santos and V. Branco. 04.X.2003. MB05-2197, 5 ex., 3 males and 2
females. Rio Trancão Basin, Santo Antão do Tojal, Rio Tejo Basin, Portugal. Leg. H. F. Gante and C. D. San-
tos. 14.IV.1999. MB05-2198, 1 ex., female. Rio Trancão Basin, Santo Antão do Tojal, Rio Tejo Basin, Portu-
gal. Leg. H. F. Gante, C. D. Santos and R. Matias. 26.XII.1998. MB05-2199, 2 ex., 1 male and 1 female.
Ribeira de Almoster, Rio Maior, Rio Tejo Basin, Portugal. Leg. H. F. Gante and C. D. Santos. 05.VI.2006.

TABLE 3. Factor loadings of each character and proportion of variance explained by the first and second principal com-
ponents. Most significant weights of morphometric and meristic characters in boldface.

Non-type material: MB05-1408, 1 ex., female. Vala da Azambuja, locality unknown, Rio  Tejo Basin,
Portugal. Leg. A. Soares. 20.I.1979. MB05-2026, 1 ex., male. Paúl de Magos, Salvaterra de Magos, Rio Tejo
Basin, Portugal. Leg. M. J. Collares-Pereira, P. Sobral, M M. Coelho. 26.VI.1979. MB05-2027, 4 ex., 2 males
and 2 females. Ribeira de Ulme, Monte dos Capelos (Chamusca), Rio Tejo Basin, Portugal. Leg. M. M.
Coelho, C. Almaça, M. J. Collares-Pereira. 15.VI.1980. MB05-2031, 2 ex., 2 females. Ribeira de Ulme, Cha-
musca/Alpiarça, Rio Tejo Basin, Portugal. Leg. M. J. Collares-Pereira, M. M. Coelho, A. Soares. 01.IV.1980.

Morphometric characters PCI PCII

Eigenvalue (% variance) 5.03 (38.7) 2.83 (21.8)

PA -0.245 -0.421

PD -0.098 -0.436

PPv -0.128 -0.468

PPc 0.277 -0.212

HL 0.323 -0.139

SnL 0.046 -0.434

OD 0.320 -0.170

HH 0.241 -0.286

DH 0.260 -0.154

CPH 0.311 -0.012

ARL 0.401 0.085

PcL 0.309 -0.013

PvL 0.386 0.141

Meristic characters PCI PCII

Eigenvalue (% variance) 7.27 (66.1) 1.04 (9.5)

LL -0.348 -0.021

TA -0.351 -0.007

TB -0.250 0.4159

CP -0.343 0.149

LPT -0.184 -0.289

RPT -0.173 -0.541

DR 0.332 -0.273

AR 0.286 -0.403

GR -0.344 -0.026

PcPv -0.315 -0.317

PvA -0.319 -0.300
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Diagnosis. Chondrostoma olisiponensis sp. nov. is distinguished from the other species of Chondrostoma
by the following combination of characters: the new species lacks a horny blade on the lower jaw on the pro-
nouncedly arched mouth, and lacks an intense reddish coloration at the base of the fins. Chondrostoma olisi-
ponensis  has elongated pelvic fins that reach the anus and often pass the anal-fin insertion in males. Dorsal,
pelvic and anal fins usually have 8 branched rays. The new species has 36 to 43 scales in the lateral line, 7.0 to
8.5 scales above the lateral line, 13 to 16 circumpeduncular scales, denticulated (vs. smooth) grinding teeth
surfaces, 6-5/5 pharyngeal teeth and 15 to 19 gill rakers.

Description. LL 36(1) 39*(4) 40(3) 41(2) 43(1); TA 7*(2) 7.5(3) 8(1) 8.5(5); TB 3(2) 3.5*(4) 4(4) 4.5(1);
CP 13*(1) 14(4) 15(3) 16(3); LPT 5*(3) 6(8); RPT 5; DR ii(1) iii*(10), 7(1), 8*(10); AR ii(1) iii*(10), 7(1)
8(9) 9*(1); PvR ii, 8; GR 15(1) 16(3) 17(4) 18*(2) 19(1); PcPv 0(3) 1(3) 2*(5); PvA 0*(6) 1(2) 2(3); PvAn -
1(1) 0(4) 1(1) 2(1) 3*(4). Chondrostoma olisiponensis  is a small species (largest specimen 104.4 mm in SL),
with a less elongated body than many of the other species in the genus. Pre-dorsal profile is deep and convex,
and becomes smoother behind the dorsal fin. Females usually have deeper bodies, while males are slender.
Mouth is terminal and horseshoe-shaped, with no horny blade on the lower jaw, the upper jaw slightly over-
lapping the lower. Pharyngeal teeth are arranged in one row, with hooked tips. All teeth are laterally com-
pressed, especially the mostdorsal ones and their length regularly increases from ventral to dorsal, except
when there are six (in this case, the most dorsal tooth is shorter). Middle ones (and sometimes the most ven-
tral) have projecting denticulated grinding surfaces. Dorsal ones are  spoon-shaped with serrated edges (Fig.
5). The eye is located in the first half of the head and is usually longer than the snout. Dorsal fin is inserted
around mid-body, always behind pelvic fin insertion. Caudal fin is moderately forked. Pectoral fins are longer
than in other congeners, sometimes overlapping the pelvic fins. Pelvic fins are longer than in other congeners,
reaching the anus and sometimes overlapping the anal fin. In males, pelvic fins often pass anal fin insertion
while they do not pass the anus in females. Last branched ray in anal fin is often longer in males. Peritoneum
is dark and gut is long and coiled. No breeding tubercles have been observed. Specific values for morphomet-
ric and meristic characters are given in Tables 1 and 2.

Coloration at capture. Chondrostoma olisiponensis  has a greenish coloration with yellow hues above
the lateral line, and is whitish below, with metallic reflections. The transition between dorsal and ventral col-
oration is sometimes very marked. Other times it is less marked, with one or two rows of scales with interme-
diate coloration on and under the lateral line, especially beyond the dorsal-fin insertion. Rows of
melanophores occur along fin rays, on the iris, and on the opercular and ventral regions. Fins usually darker
than ventral region. As in the other species of Chondrostoma, the lateral line is pigmented but less so than in
C. lusitanicum. Insertion of pectoral, pelvic and anal fins sometimes have a tint of orange.

Coloration in alcohol. Dark mid-line is more intense and obvious in the caudal peduncle, and gets more
diffuse below the dorsal fin and towards the anterior part of the body. Dorsal region above mid line is brown-
ish above and amber below. Lateral-line scale pores are finely pigmented. Fins are darker than the ventral
region.

Remarks. Chondrostoma olisiponensis has the unusual characteristic among European cyprinids of dis-
playing external sexual dimorphism. The function of extended paired fins in males is unknown, but we
hypothesize it may play a role during courtship and spawning. Breeding tubercles were not observed in the
species even though the mature specimens analyzed were collected in different seasons (winter, spring and
summer). This time period should encompass the breeding season, since small (ca. 10 mm total length) speci-
mens were observed in May 2006, for which reproduction should have occurred in the previous month. Since
the presence of tubercles should be influenced by physiological conditions that may be transient, larger sam-
ples are necessary to confirm their absence. The long coiled gut and dark peritoneum suggest the species has a
plant component to the diet (Moyle & Cech 2004).

Chondrostoma olisiponensis has been collected along with Anguilla anguilla (L.), Carassius auratus(L.),
Cyprinus carpio L., Cobitis paludica (de Buen 1930), Gambusia holbrookii Girard 1859, Gasterosteus gym-
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nurus Cuvier 1829, Gobio lozanoi Doadrio and Madeira 2004, Liza aurata (Risso 1810), Lampetra sp.,
Micropterus salmoides (Lacepède 1802) and Squalius pyrenaicus (Günther 1868). Although C.lusitanicum
occurs in the same sub-basins, we have not collected it together with the new species.

Distribution. The species was recently collected from tributaries of the lower Rio Tejo Basin, in the
vicinity of Lisbon, Portugal (Rio Trancão and Rio Maior sub-basins). Although broad sampling has been
undertaken (Fig. 1), its low densities might have precluded capture in other areas where the species potentially
lives. In other rivers, such as Rio Grande da Pipa and Rio de Alenquer sub-basins, collection was not
attempted due to high levels of pollution. The study of museum material confirmed the species was also
present in Vala da Azambuja, Paúl de Magos and Ribeira de Ulme, yet only one or a few specimens from each
locality were available. The available data suggest the species is present in peripheral habitats or low-order
rivers, which are more prone to human alteration. Considering its conservation status (see below) it is highly
advisable that fine-scale sampling be undertaken for finer population and distribution assessment.

Etymology. The specific epithet refers to the general area where the species occurs, in the proximity of
Lisbon, following its archaic Latin name Olisipo.

Common name. Boga-de-boca-arqueada de Lisboa. Lisbon arched-mouth nase.
Conservation. Chondrostoma olisiponensis was found to be locally rare despite considerable sampling

effort. Additionally, its limited and fragmented range in an area of high human impact on water resources,
throughwater extraction for agriculture (especially in years of severe drought), presence of exotic species and
industrial, domestic and agricultural sources of pollution and land reclamation, pose serious risks to the spe-
cies’ survival. The species should be considered Critically Endangered (CR) according to IUCN criteria
B1ab(ii,iii,iv)c(iv)+2ab(ii,iii,iv)c(iv) (IUCN, 2001).

Comparisons and discussion. As shown above, C. olisiponensis can be distinguished from its congeners
by combinations of several characters. Specifically, it differs from species of the genei-, nasus-, polylepis-,
soetta- and toxostoma-species groups by the lack of a horny blade (vs. horny blade present) on the lower jaw;
it has denticulated (vs. smooth) grinding teeth surfaces, pectoral fins  that may overlap with the pelvic fins (vs.
non-overlapping fins), pelvic fins that may overlap with the anal fin (vs. non-overlapping fins), and external
sexual dimorphism (vs. no obvious sexual dimorphism) in the form of elongated pelvic fins that reach  the
anus and often pass the anal fin insertion in males (vs. pelvic fins not passing the anus in females). Chondros-
toma olisiponensis differs from species of the arcasii-species group by the lack of intense reddish coloration
at the base of fins (especially the paired and anal fins), higher number of gill rakers (15 or more vs. 15 or
fewer), and higher modal number of dorsal-, ventral- and anal-fin branched rays (8 vs. 7). Chondrostoma oli-
siponensis differs from species in the lemmingii-species group by the  overall lower number of scales, lower
number of gill rakers (fewer than 20 vs. more than 23), higher modal number of dorsal-fin and anal-fin
branched rays (8 vs. 7), by the elongated fins, in particular the pelvic fins that reach the anus and often passa-
nal fin insertion in males (vs. pelvic fins not passing the anus), and by the denticulated (vs. smooth) grinding
teeth surfaces. The species can be readily distinguished from C. lusitanicum  by most meristic characters stud-
ied (the same as for the lemmingii-species group) and almost completely by a combination of morphometric
characters (Fig. 2). It differs in morphometry by having a higher body (at the head, mid-body and caudal
peduncle), relatively longer head, larger eye, origins of anal and pelvic finsdis placed anteriorly, pectoral fins
displaced posteriorly, and longer pelvic and pectoral fins and last anal-fin ray (Table 1).

According to Mathias (1921), Collares-Pereira (1983), and Elvira (1987, 1997), all members of the genus
Chondrostoma  have teeth with smooth grinding surfaces. Nevertheless, Coelho (1987) observed teeth with
serrated edges and replacement teeth with denticulations in members of the polylepis-species group. Addi-
tional to C. olisiponensis, we also observed several specimens of C. oligolepis (arcasii-species group) from
the comparative material that showed denticulated teeth. Therefore, distribution of this character should be re-
evaluated in the light of the new findings – these point to a synapomorphic condition of smooth teeth in Chon-
drostoma and possible reversal to denticulated teeth in some species or groups.

TERM OF USE
This pdf is provided by Magnolia Press for private/research use. 
Commercial sale or deposition in a public library or website site is prohibited.



 Zootaxa 1616  © 2007 Magnolia Press  ·  33A NEW SPECIES OF CHONDROSTOMA

FIGURE 3. Chondrostoma olisiponensis, MB05-2195, holotype, male, 104.4 mm SL, lateral view. Illustration by Pedro
Fernandes.

FIGURE 4. Chondrostoma olisiponensis, MB05-2198, paratype, female, 98.6 mm SL, lateral view. Live specimen.
Photo by H. F. Gante.

FIGURE 5. Right fifth branchial arch of C. olisiponensis, MB05-2197, paratype, male, 79.1 mm SL. Medial (left) and
anterior (right) views. Scale bar = 1 mm. Photos by H. F. Gante.

The presence of overlapping fins is a condition not seen in the genus (Mathias 1921; Elvira 1987, 1997),
except for some bladeless species (Collares-Pereira 1983). In species of the lemmingii-species group, pelvic
fins do not pass the anus, while they might pass the anal-fin origin in species of the arcasii-species group
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(Collares-Pereira 1983). This condition has been shown here to be a form of sexual dimorphism. Although
species of the arcasii- and lemmingii-species groups are considered sexually non-dimorphic (Collares-Pereira
1983; Carvalho et al. 2002), Collares-Pereira (1983) referred to males of some of these species as usually hav-
ing longer paired fins than do females. Therefore, it is likely that sexual dimorphism is more conspicuous in,
but not restricted to C. olisiponensis. Non-overlapping fins should be considered a synapomorphy of Chon-
drostoma.

The bladeless lower lip observed in C. olisiponensis is typical of arcasii- and lemmingii-species groups,
elevated by Robalo et al. (2007) to Achondrostoma and Iberochondrostoma, respectively. Yet, the new species
does not fit exclusively into any of the proposed genera using morphological characters and breaks down the
combinations of traits diagnosing the newly erected genera. It shares several characters with either species
groups, such as the lack of intense reddish coloration at the base of fins and presence of a 6/5 modal pharyn-
geal teeth count typical of the lemmingii-species group, and the lower numbers of scales typical of the arcasii-
species group. On the other hand, C. olisiponensis shows intermediate numbers of gill rakers and different
modal numbers of branched dorsal-, ventral- and anal-fin rays compared to either of these groups. Many of
these characters were considered diagnostic of Achondrostoma and Iberochondrostoma (Robalo et al. 2007).
We further investigated the phylogenetic relationships of C. olisiponensis using molecular markers (to be pub-
lished elsewhere), which confirm its specific status while not resolving its taxonomic positioning. In fact,
molecular data suggest the species has diverged during the Miocene, rejecting a possible recent hybrid origin,
although molecular markers do not unequivocally place C. olisiponensis in either the arcasii- or lemmingii-
species groups. Considering that the current knowledge of character distribution in the genus is fragmentary, it
is advisable to maintain all of the species within Chondrostoma until further data is gathered to address the
genus taxonomy.
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