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Abstract

Examination of specimens listed in the original description of Nothobranchius lucius re-
vealed that they belong to two species. Nothobranchius lucius is redescribed based on the
type series and other specimens collected in the type locality area, the Kibasira Swamp
area, Rufiji River basin, Tanzania, at elevations between 250 and 300 m. Nothobranchius
insularis sp. n. is described on the basis of specimens collected in the north part of Mafia
Island, Tanzania, at about 10—15 m elevation. Nothobranchius lucius and N. insularis are
considered closely related species based on the shared presence of long jaws; caudal fin,
in males, with a broad dark grey to black band on its posterior margin; black dots over
the whole flank, in females; metapterygoid curved, with its middle and dorsal portions
separated from the sympletic by a broad interspace; and posterior process of the quadrate
shorter than the ventral length of the quadrate without process. Characters useful to dis-
tinguish them include premaxillary dentition, caudal fin shape, colour pattern of flank and
unpaired fins in females, fin length, and number of neuromasts of the posterior section of
the anterior supraorbital series. Both species are members of a group that also includes
N. elongatus, N. hengstleri, N. interruptus, N. jubbi, N. krammeri, and N. melanospilus,
which are all diagnosed by the presence of two neuromasts in the anterior section of the
anterior supraorbital series.

Introduction

ceel et al. 2015). In EABH, there are two rainy seasons,
the ‘long rains’ (Masika), from March to May, and the

The East Africa region comprising the coastal forests
of south-eastern Kenya and eastern Tanzania is an im-
portant centre of biological diversity often known as
the East Africa biodiversity hotspot (EABH), with high
occurrence of endemic species (Myers et al. 2000, Aze-
ria et al. 2007). This region exhibits the greatest species
diversity of Nothobranchius Peters, 1868, a killifish ge-
nus that occurs in a wide geographical portion of central
and eastern Africa (e.g., Parenti 1981). Among the about
60 valid species in the genus, 27 have been recorded in
EABH (e.g., Costa 2009, Dorn et al. 2014). Species of
Nothobranchius live in temporary pools formed during
the rainy season, where resistant eggs undergo diapause
during the dry season (e.g., Polacik et al. 2011, Pin-

‘short rains’ (Muli), from October to December, which
alternate with dry periods when pools and some streams
completely disappear, as described first by Fitzgerald
(1898). Species of Nothobranchius and other African
and South American aplocheiloid killifishes possessing
this uncommon life cycle have been equivocally called
annual fishes, reflecting the past belief that these fish-
es have a single generation per year (e.g., Myers 1942).
Aplocheiloid killifishes with this life cycle have been al-
ternatively known as seasonal killifishes in more recent
studies (e.g., Costa 2002).

Species of Nothobranchius have been recently pro-
posed as model organisms for ageing processes since they
are naturally short-lived and easily bred in laboratories
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(e.g., Genade et al. 2005, Harel et al. 2015). However,
they are mainly known as aquarium fishes due to the
striking colouration exhibited by males of most species
in the genus. Consequently, in the last four decades many
collecting trips in EABH have been reported in the aquar-
ium fish literature (e.g., Seegers 1997, Wildekamp 2004;
Neumann 2008), which resulted in several new taxonom-
ic records and descriptions of new species.

In a brief revision of the N. melanospilus species
group, Wildekamp et al. (2009) described N. lucius
Wildekamp, Shidlovskiy & Watters, 2009 on the basis of
material collected in the Kilombero River drainage, Tan-
zania, which had been formerly identified as N. aff. mela-
nospilus in the aquarium fish literature (e.g., Wildekamp
2004). In the original description of N. lucius, specimens
from the Mafia Island, in Tanzania, previously identified
as N. melanospilus (Pfeffer 1896) by Wildekamp (2004),
were listed as additional non-type material belonging to
N. lucius. The N. melanospilus species group was tenta-
tively diagnosed by the presence of dark dots on the flank
in females (i.e., black in N. melanospilus, dark brown in
N. lucius and pale grey in N. makondorum Wildekamp,
Shidlovskiy & Watters, 2009, according to Wildekamp et
al. 2009). Subsequently, monophyly of this species group
was supported in a multigene phylogeny (Dorn et al.
2014). All specimens listed by Wildekamp et al. (2009)
is deposited in the Muséé Royal de I’Afrique Centrale
(MRAC), Tervuren, Belgium.

While studying aplocheilid collections deposited in
MRAC, discrepancies were found between data obtained
by the current author from that listed by Wildekamp et
al. (2009) from the same specimens. Consequently, a re-
description of N. /ucius is warranted and presented here.
Comparisons also indicated that the populations from the
Mafia Island, an off-shore island in the coast-line of Tan-
zania, belong to a distinct, new species, which is herein
described.

Methods

All material examined is deposited in Musée Royal de
I’ Afrique Central, Tervuren (MRAC). Morphometric and
meristic data were taken following Costa (1988), except
for the snout length, measured between the anterior mar-
gin of the orbit and the anterior extremity of the middle
portion of the upper jaw; measurements are presented as
percent of standard length (SL), except for those related
to head morphology, which are expressed as percent of
head length. Specimens with deformed body were not
measured to avoid unnecessary error. Fin-ray counts
include all elements. Osteological preparations (C&S)
were made according to Taylor and Van Dyke (1985).
Terminology for frontal squamation follows Hoedeman
(1958) and for cephalic neuromast series Costa (2001).
Species were delimited using unique combinations of
character states (diagnosability criterion; e.g., Davis and
Nixon 1992).
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Results

Nothobranchius lucius Wildekamp, Shidlovskiy &
Watters, 2009

Fig. 1, Table 1

Nothobranchius lucius Wildekamp, Shidlovskiy & Watters, 2009: 247
(holotype: MRAC A7-02-P-9, 49.6 mm SL; type locality: large pool
on west side of road between Ifakara and the Kilombero River ferry,
2 km south of Ifakara, 1 km north of the Kilombero River, Tanzania,
8°10.30° S 36°41.54’ E).

Material examined. MRAC A7-02-P-9, holotype;
MRAC A7-02-P-10-25, 16 paratypes (I C&S); Tanza-
nia: pool on west side of the road between Ifakara and
the Kilombero River ferry, 2 km south of Ifakara, 1 km
north of the Kilombero River, 8°10.30°S 36°41.54’E,
about 250 m asl; B. Watters et al., 10 Jun. 2000. - MRAC
98-008-P-0007-0012, 6 paratypes; Tanzania: 2 km south
of Ifakara, on east side of the road to Kilombero Riv-
er ferry, northernmost pool between village and ferry;
8°10.04°S 36° 41.61°E, about 250 m asl; B. Watters et
al., 7 Jun. 1995. — MRAC A7-02-P-26-27, 2; Tanzania:
1 km south of Minepa village, large circular pool on
west side of Ifakara-Lupiro road, 17 km south of Ifakara;
8°16.34°S 36°40.83’E, about 270 m asl; B. Watters et al.,
11 Jun. 2000. — MRAC A7-02-P-28-32, 5; Tanzania: 2
km southwest of Lupiro on road to Malinyi, 27 km south
of Kilombero River ferry, ditch on southeast side of road;
8°23.45’S 36°39.45°E, about 300 m asl; B. Watters et
al., 11-12 Jun. 2000. - MRAC A7-02-P-37, 1; Tanzania:
small pool at culvert on southeast side of Ifakara-Ruipa
road, 37 km west of Ifakara, 0.5 km northeast of the junc-
tion to Narubungo village, on northern flanks of Kibasira
Swamp; 8°08.88°S 36°24.91°E, about 280 m asl; B. Wat-
ters et al., 9 Jun. 2002.

Diagnosis. Nothobranchius lucius differs from all
other species of the N. melanospilus group, except N.
insularis, by having snout pointed in lateral view, jaws
moderately long (vs. snout blunt to weakly pointed, jaws
short); caudal fin, in males, with broad dark grey to black
band on the posterior margin (vs. narrow); presence, in fe-
males, of dark dots over the whole flank (dark dots when
present restricted to the posterior portion of the flank). It
is distinguished from N. insularis by having inner pre-
maxillary teeth larger than teeth of the outer premaxillary
tooth row (vs. smaller); caudal fin rounded in males (vs.
subtruncate); in females, flank dark dots are rounded and
arranged in horizontal rows (vs. dots vertically elongated,
often arranged in oblique rows); unpaired fins, in females,
with dark grey dots extending over most fin (dots restrict-
ed to the basal portion of unpaired fins); caudal, pectoral
and pelvic fins longer (caudal fin length in males 31.3—
34.9 % SL and 30.3-32.9 % SL in females of N. lucius,
vs. 26.9-29.6 % SL in males and 22.8-27.4 % SL in fe-
males of N. insularis; pectoral-fin length 22.2-24.5 % SL
in males and 20.2-24.6 % SL in females, vs. 17.1-21.8
% SL and 14.2-19.3 % SL, respectively; pelvic-fin length
11.6-13.1 % SL in males and 11.5-13.0 % SL in females,
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Figure 1. Nothobranchius lucius: A. MRAC A7-02-P-9, holotype, male, 49.6 mm SL; Tanzania: 2 km S of Ifakara; B. MRAC A7-
02-P-26-27, male, 59.4 mm SL; Tanzania: 1 km S of Minepa; C. MRAC A7-02-P-26-27, female, 55.8 mm SL; Tanzania: 1 km S

of Minepa.

vs. 8.6-11.0 % SL and 9.6-11.0 % SL, respectively); and
two neuromasts in the posterior section of the anterior su-
praorbital series (vs. three).

Description. Morphometric data appear in Table 1.
Dorsal profile slightly concave to nearly straight on head,
convex from nape to posterior end of dorsal-fin base,
about straight on caudal peduncle; ventral profile convex
from lower jaw to anal-fin base, about straight on caudal

peduncle. Body deep, compressed. Greatest body depth
at vertical between bases of pectoral and pelvic fins. Jaws
short, snout blunt in lateral view. Jaw teeth canine, nu-
merous, irregularly arranged, outer teeth greater than in-
ternal teeth. Gill-rakers of first branchial arch 4 + 14—15.
Six branchiostegal rays.

Dorsal and anal fins moderate in males, extremity
rounded, with short filamentous rays along distal margin,

zse.pensoft.net
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Figure 2. Geographical distribution of Nothobranchius lucius (stars), Nothobranchius cf. lucius (square), and Nothobranchius

insularis sp. n. (circles); dotted areas are marshes.

Table 1. Morphometric data of Nothobranchius lucius.

Holotype paratypes

male males (7) | females (9)
Standard length (mm) 49.6 40.4-53.7 | 35.7-52.4
Percent of standard length
Body depth 27.4 | 27.0-31.8| 24.6-29.6
Caudal peduncle depth 14.9 13.8-16.0 | 12.4-13.9
Pre-dorsal length 61.3 [59.9-68.7 | 62.6-66.4
Pre-pelvic length 53.3 50.6-54.4 | 50.7-56.4
Length of dorsal-fin base 25.1 23.2-25.9| 18.4-22.9
Length of anal-fin base 23.2 22.2-25.5| 15.9-18.5
Caudal-fin length 31.2 31.7-34.9 | 30.3-32.9
Pectoral-fin length 22.3 22.2-24.5| 20.2-24.6
Pelvic-fin length 12.0 11.6-13.1 | 11.5-13.0
Head length 33.0 31.8-34.6 | 31.9-34.9
Percent of head length
Head depth 784 | 72.7-84.8 | 65.7-75.7
Head width 66.7 |64.6-70.4| 62.5-68.3
Snout length 35.0 32.5-37.1 | 30.7-33.9
Lower jaw length 30.9 |30.2-33.6| 28.2-30.4
Eye diameter 23.1 22.7-26.2 | 23.0-27.0

dorsal fin longer than anal fin; in females, dorsal fin round-
ed, anal fin sub-triangular and slightly longer than dorsal
fin. Caudal fin subtruncate. Pectoral fin rounded, poste-
rior extremity between pelvic-fin base and anus. Pelvic
fin small, tip reaching urogenital papilla; pelvic-fin bases
medially in contact. Dorsal-fin origin on vertical between
base of first and second anal-fin rays. Dorsal-fin rays 14—

zse.pensoft.net

16; anal-fin rays 16—18; caudal-fin rays 29-31; pectoral-fin
rays 19-20; pelvic-fin rays 6. Minute contact organs on
first and second pectoral-fin rays and distal portion of dor-
sal fin in males; rows of papillate contact organs along two
distal thirds of most rays of anal fin in males.

Scales small, cycloid; body and head entirely scaled,
except ventral surface of head. Minute filamentous contact
organs along posterior margin of scales on middle portion
of flank and latero-ventral portion of head in males. Body
squamation extending over anterior 30 % of caudal-fin
base; no scales on dorsal and anal-fin bases. Frontal squa-
mation irregularly arranged in two longitudinal rows.
Longitudinal series of scales 29-30; transverse series of
scales 9—11; scale rows around caudal peduncle 16.

Anterior supraorbital series of neuromasts arranged
in single section placed in shallow depression, with five
neuromasts; in specimens above 45 mm SL, anterior se-
ries partially divided in two sections, with two larger neu-
romasts in each section and smaller one between them.
Posterior supraorbital series with four neuromasts placed
in shallow depression. Infraorbital series with 16—17 neu-
romasts, pre-opercular series 12—13, mandibular 10-13.
One neuromast per scale of lateral line.

Colouration in alcohol (Fig. 1). Males. Flank, dorsum
and head light brown, darker on posterior portion of scales
of dorsal portion of flank, dorsum and opercle; venter
pinkish grey; pale grey spots on suborbital region; branchi-
ostegal membrane dark grey. Dorsal and anal fins hyaline
with transverse series of grey spots, almost inconspicuous
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in anal fin. Caudal fin pale yellow with broad dark grey to
black stripe along whole fin margin, broader on posterior
margin; posterior sub-marginal area lighter. Pectoral fin
hyaline, pelvic fin greyish hyaline with black tip.

Females. Flank and dorsum pale brown, side of head
and venter pale yellow; rounded dark brown to black
dots highly concentrated on whole trunk and head except
venter, irregularly arranged in horizontal rows on flank.
Whole unpaired fins hyaline with dark grey dots. Paired
fins hyaline; few dark grey dots on basal portion of pec-
toral fin.

Distribution. Nothobranchius lucius occurs in locali-
ties along the Kilombero Valley, which is limited to west
by the Udzungwa Mountains and to east by the Mbari-
ka Mountains, forming the Kibasira Swamp that is part
of the Rufiji River basin (Fig. 2). This region is about
300 km from the coastline and collecting localities are
situated at between 250 and 300 m asl. Two specimens
collected in the Luhule River floodplains, in coastal Tan-
zania (MRAC A7-02-P-35-36, one male and one female,
7°19.95°S 39°17.38’E, at about 20 m asl) are here tenta-
tively identified as N. /ucius. This species has been also
recorded from the Mbezi and Ruhoi river basins, eastern
Tanzanian (Wildekamp et al. 2009), but no specimen
was deposited in museum collections, making identity of
these records still uncertain.

Nothobranchius insularis sp. n.

http://zoobank.org/CC856CE9-244D-4642-9727-C41B819B28E7
Fig. 3, Table 2

Holotype. MRAC A7-02-P-33, 1 male, 52.9 SL; Tanza-
nia: Mafia Island, approximately 3 km south of Kiron-
gwe, 7°49.58°S 39°48.87°E, about 15 m asl; B. Watters
et al., 31 May 2002.

Paratypes. MRAC A7-02-P-34, 1 female, 46.4 mm
SL; collected with holotype. MRAC A702-P-38-44, 4
males, 43.7-55.2 mm SL (1 C&S), 3 females, 44.0—49.8
mm SL; Tanzania: Mafia Island, approximately 0.5 km
east of Kirongwe, 7°48.12°S 39°49.97°E, about 10 m asl;
same collectors and date as holotype.

Diagnosis. Nothobranchius insularis is distinguished
from all species of the N. melanospilus group, except N.
lucius, in possessing snout pointed in lateral view, jaws
moderately long (vs. snout blunt to weakly pointed, jaws
short); caudal fin, in males, with broad dark grey to black
band on the posterior margin (vs. narrow); presence, in
females, of dark dots over the whole flank (dark dots
when present restricted to the posterior portion of the
flank). The new species differs from N. lucius by having
inner premaxillary teeth smaller than teeth of the outer
premaxillary tooth row (vs. larger); caudal fin subtruncate
in males (vs. rounded); in females, flank dark dots are ver-
tically elongated and often arranged in oblique rows (vs.
dots rounded, arranged in horizontal rows); unpaired fins,
in females, with dark grey dots when present restricted to
their basal portion (extending over most fin); caudal, pec-

toral and pelvic fins shorter (caudal fin length 26.9-29.6
% SL in males and 22.8-27.4 % SL in females of V. insu-
laris, vs. 31.3-34.9 % SL in males and 30.3-32.9 % SL in
females of N. lucius; pectoral-fin length 17.1-21.8 % SL
in males and 14.2-19.3 % SL in females, vs. 22.2-24.5
% SL and 20.2-24.6 % SL, respectively; pelvic-fin length
8.6-11.0 % SL in males and 9.6-11.0 % SL in females,
vs. 11.6-13.1 % SL and 11.5-13.0 % SL, respectively);
and three neuromasts in the posterior section of the ante-
rior supraorbital series (vs. two).

Description. Morphometric data appear in Table 2.
Dorsal and ventral profiles slightly convex from snout to
posterior end of dorsal and anal-fin bases, about straight
on caudal peduncle. Body relatively slender, compressed.
Greatest body depth at vertical just in front of pelvic-fin
base. Jaws slightly elongated, snout pointed in lateral
view. Jaw teeth canine, numerous, irregularly arranged,
outer teeth greater than internal teeth. Gill-rakers of first
branchial arch 4-5 + 14-15. Six branchiostegal rays.

Dorsal and anal fins broad in males, extremity round-
ed, with short filamentous rays along distal margin, dor-
sal fin slightly longer than anal fin; in females, dorsal fin
rounded, anal fin sub-triangular and slightly longer than
dorsal fin. Caudal fin subtruncate. Pectoral fin rounded,
posterior extremity between pelvic-fin base and anus.
Pelvic fin small, tip reaching between anus and urogen-
ital papilla; pelvic-fin bases medially in close proximi-
ty. Dorsal-fin origin on vertical between base of first and
third anal-fin rays. Dorsal-fin rays 15-16; anal-fin rays
16-18; caudal-fin rays 29-30; pectoral-fin rays 19; pel-
vic-fin rays 6. Minute contact organs on first and second
pectoral-fin rays in males; rows of papillate contact or-
gans along distal portion of middle dorsal-fin rays and
two thirds of most rays of anal fin in males.

Scales small, cycloid; body and head entirely scaled,
except ventral surface of head. Minute filamentous contact
organs along posterior margin of scales on middle portion
of flank and latero-ventral portion of head in males. Body
squamation extending over anterior 40 % of caudal-fin
base; no scales on dorsal and anal-fin bases. Frontal squa-
mation irregularly arranged in two longitudinal rows.
Longitudinal series of scales 31-32; transverse series of
scales 9-10; scale rows around caudal peduncle 16.

Anterior supraorbital series of neuromasts arranged in
two separate sections, each placed in shallow depression,
the anterior section with two neuromasts, the posterior
one with three; sometimes minute neuromast between
depressions. Posterior supraorbital series with four neu-
romasts placed in shallow depression. Infraorbital series
with 18-21 neuromasts, pre-opercular series 14—18, man-
dibular 17-18. One neuromast per scale of lateral line.

Colouration in alcohol (Fig. 3). Males. Flank, dor-
sum and head light brown, darker on posterior portion
of scales of dorsal portion of flank, dorsum and opercle;
venter pinkish grey; branchiostegal membrane dark grey.
Dorsal and anal fins hyaline with transverse series of grey
spots, almost inconspicuous in anal fin. Caudal fin pale
yellow with dark grey to black stripe along whole fin
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Figure 3. Nothobranchius insularis sp. n.: A. MRAC A7-02-P-33, holotype, male, 52.9 mm SL; Tanzania: 3 km S of Kirongwe,
Mafia Island; B. MRAC A7-02-P-38-44, paratype, male, 48.3 mm SL; Tanzania: 0.5 km S of Kirongwe, Mafia Island; C. MRAC
A7-02-P-38-44, paratype, female, 49.8 mm SL; Tanzania: 0.5 km S of Kirongwe, Mafia Island.

margin, broader on posterior margin. Pectoral fin hyaline,
pelvic fin greyish hyaline with black tip.

Females. Flank and dorsum pale brown, side of head
and venter pale yellow; vertically elongated dark grey to
black dots irregularly arranged in oblique rows on whole

zse.pensoft.net

flank; sometimes few pale grey dots on opercular region.
Unpaired fins hyaline; elongated grey dots on basal por-
tion of dorsal fin; anal and caudal fin often without dark
marks, sometimes with almost inconspicuous pale grey
dots on basal portion. Paired fins hyaline.
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Table 2. Morphometric data of Nothobranchius insularis.

Holotype paratypes

male males (3) | females (4)
Standard length (mm) 52.9 37.4-46.1 | 44.0-49.8
Percent of standard length
Body depth 30.9 [29.7-30.4| 26.4-29.9
Caudal peduncle depth 15.0 13.6-14.8 | 13.3-14.1
Pre-dorsal length 63.5 59.9-65.2 | 64.7-66.7
Pre-pelvic length 51.4 |48.5-51.1| 50.7-52.0
Length of dorsal-fin base 247 |20.5-25.4| 19.1-21.5
Length of anal-fin base 23.0 20.1-24.0| 15.1-16.9
Caudal-fin length 27.1 26.9-29.6 | 22.8-27.4
Pectoral-fin length 18.5 17.1-21.8 | 14.2-19.3
Pelvic-fin length 10.0 8.6-11.0 | 9.6-11.0
Head length 32.1 31.0-32.3| 29.5-32.8
Percent of head length
Head depth 85.3 |79.3-82.7| 77.1-81.2
Head width 67.0 |65.0-65.8| 64.6-70.1
Snout length 34.0 |26.9-32.1| 32.7-37.7
Lower jaw length 33.6 29.7-32.8 | 26.7-30.8
Eye diameter 26.7 |26.7-27.9| 26.4-28.8

Etymology. From the Latin insularis, meaning per-
taining to an island and referring to the occurrence of the
new species on Mafia Island.

Distribution. Nothobranchius insularis is known
from two close localities in the northern part of the Mafia
Island, Tanzania, at about 10—15 m asl (Fig. 2).

Discussion

Wildekamp et al. (2009) designated the type series of
N. lucius containing the holotype and 22 paratypes that
were collected in the Kilombero River drainage. An addi-
tional 18 non-type specimens were also listed. However,
the table of morphometric and meristic data included in
that paper indicates a total of 53 specimens of N. lucius
examined, not 41 as indicated above. Such discrepancy
supports the idea that the number of specimens used in
the description was larger than that reported in the type
material list, even when adding specimens listed under
the non-types section that also includes material herein
described as N. insularis. It is remarkable to notice that
the type series of N. lucius includes some specimens that
are poorly preserved (e.g. part of MRAC A7-02-P-10-25).
These latter specimens have deformed body and dam-
aged fins. Interestingly, other non-type specimens that
are listed from the same drainage are well preserved (e.g.
MRAC A7-02-P-26-27, 28-32).

Herein I speculate that measurements derived from
poorly preserved specimens contributes to the variation
presented by Wildekamp et al. (2009), which exceeds
the variation reported herein based solely on the well
preserved specimens reported by these authors. In
addition, I have found discrepancies in what they report
for some meristic characters, which are not subject to
misinterpretation due to poor preservation. For example,

Wildekamp et al. (2009) report the following for N. lucius:
dorsal-fin rays 14-17, anal-fin rays 15-19, longitudinal
series scales 31-35, and transverse series scales 12—14.
Herein, however, I document that dorsal-fin rays range
from 15-17, never 14; anal-fin rays range from 16-18,
never 15 nor 19; longitudinal series scales range from
31-33, never 34 nor 35; and transverse series scales were
9-10, never 12-14. Lower fin-ray counts reported by
Wildekamp et al. (2009) may be due to the first ray being
often minute and embedded by thick epithelial tissue, but
other differences noted above can not be explained.
Wildekamp et al. (2009: 238) distinguished N. lucius
from other morphologically similar congeners by it hav-
ing a more slender body and stronger dentition. When
diagnosing N. lucius, Wildekamp et al. (2009: 247)
distinguished this species from N. melanospilus and N.
makondorum by the longer head, longer snout and more
slender body in males. Morphometric values presented in
that study, however, were notably overlapped among the
three species, indicating that these characters are not use-
ful to effectively distinguish species of the N. melanospi-
lus group. I confirm this conclusion in the present study.
The present comparison of jaw dentition in species of the
N. melanospilus group also indicates that the dentition of
N. lucius and N. insularis is not stronger than in other
species, but in fact, V. lucius and N. insularis differs from
other species of the group by both having more elongat-
ed jaw bones, which often yields a pike-like appearance
in lateral view. In N. lucius and N. insularis the length
between the anterior border of the dentary and the pos-
terior tip of the angulo-articular is longer than the length
between the anterior tip of the quadrate and the posterior
margin of the preopercle (Fig. 4A; vs. shorter in the re-
maining species of the N. melanospilus group, Fig. 4B).
According to Wildekamp et al. (2009: 238), N. lucius
may be distinguished from other species of the N. mela-
nospilus group by two colouration characters: “a denser
pattern of dark brown (not black) spots on the body, head
and all fins of the females” (vs. black spots on the flank
and base of the unpaired fins in N. melanospilus and grey
spots on the flank in N. makondorum), and “a wide black
margin and orange-red submargin to the caudal fin” in
males (vs. caudal fin red with a narrow black margin).
However, the first diagnostic character does not corre-
spond to the figure of a live female of N. lucius from the
type locality that is included in that same paper. The fe-
male in the figure shows that black dots, not brown, cover
the whole flank, the side of the head, and the unpaired
fins (Wildekamp et al. 2009: 248, fig. 9). In preserved
females of N. lucius here examined, dots are dark brown
to black, rounded, and distributed on the whole flank, side
of the head, a large portion of the unpaired fins, and the
basal portion of the pectoral fin; the dots of the flank are
mainly arranged in horizontal rows (Fig. 1C). The col-
our pattern documented here for N. lucius greatly differs
from the colour pattern exhibited by preserved females of
N. insularis. In this species, dark grey to black dots are
vertically elongated and mainly arranged in oblique rows
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Figure 4. Jaws, jaw suspensorium and opercular apparatus, left side, lateral view, of: A. Nothobranchius lucius, paratype, male,
MRAC A7-02-P-10-25, 43.0 mm SL; B. N. melanospilus, male, UFRJ 6591, 43.5 mm SL. Larger stippling indicates cartilage. Scale

bar = 1 mm.

on the flank, being rare or absent on the side of the head,
and are restricted to the basal portion of the unpaired fins,
while being absent on the pectoral fin (Fig. 2C). The oc-
currence of this female colour pattern in live exemplars of
N. insularis is confirmed in a photograph of a live female,
published in an aquarium journal paper that is a report of
a collecting trip in the Mafia Island (Nagy 2009: 154).
Wildekamp et al. (2009) first diagnosed the N. melano-
spilus group, comprising N. lucius, N. makondorum and
N. melanospilus, on the basis of the presence of dark dots
on the flank of females. However, examination of the ma-
terial listed by Wildekamp et al. (2009) as belonging to V.
makondorum revealed that only female specimens from
the type locality area (i.e., Ruvuma River basin, southern
Tanzania) have grey dots on the flank, whereas specimens
from all other areas to south do not show dark pigmen-
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tation. Although this group is corroborated by molecular
data (Dorn et al. 2014), no unique morphological char-
acter was found to be useful to unambiguously diagnose
the N. melanospilus group as delimited by Wildekamp et
al. (2009). On the other hand, a more inclusive clade also
comprising N. elongatus Wildekamp, 1982, N. hengstleri
Valdesalici, 2007, N. insularis, N. interruptus Wildeka-
mp & Berkenkamp, 1979, N. jubbi Wildekamp & Berk-
enkamp, 1979, and N. krammeri Valdesalici, 2008, in
adittion to N. lucius, N. makondorum and N. melanospi-
lus, is here diagnosed by the presence of two neuromasts
in the anterior section of the anterior supraorbital series
(Fig. 5). In other nothobranchines, the anterior section
contains a single neuromast. The N. melanospilus group
as herein delimited is also supported by molecular data
(Wildekamp et al. 2009, Dorn et al. 2014). Therefore, 1



Zoosyst. Evol. 93 (1) 2017, 35-44

43

Figure 5. Diagrammatic representation of the latero-sensory system on the dorsal surface of the head in: A. Nothobranchius lucius,
MRAC A7-02-P-28-32, male, 43.6 mm SL; B. Nothobranchius insularis sp. n., MRAC A702-P-38-44, paratype, male, 48.3 mm
SL. arn — anterior rostral neuromast; asass — anterior section of the anterior supraorbital series; prn — posterior rostral neuromast;
psass — posterior section of the anterior supraorbital series; pss — posterior supraorbital series.

A

Figure 6. Left isolated premaxilla, dorsal view, ascending pro-
cess inclined backwards, of: A. Nothobranchius lucius, paratype,
male, MRAC A7-02-P-10-25, 43.0 mm SL. B. Nothobranchius
insularis sp. n., paratype, male, MRAC A702-P-38-44, 43.7
mm SL. Scale bar = 1 mm.

propose to include all the eight species listed above in the
N. melanospilus group.

Monophyly of the group comprising N. lucius and N.
insularis is supported by derived characters states used to
distinguish them from other congeners, including the pres-
ence of dark dots on the whole flank in females and the
relatively long jaws, as discussed above. The present study
also indicates that two character states of the jaw suspenso-

rium are uniquely found in N. lucius and N. insularis: the
metapterygoid is curved and its middle and dorsal portions
are separated from the sympletic by a broad interspace (vs.
nearly straight and in close proximity or in contact with
sympletic) and the posterior process of the quadrate is
short, its length shorter than the ventral length of the quad-
rate without process (vs. approximately equal or greater)
(Fig. 4). Among species of the N. melanospilus group, N.
lucius is unique in having an inner row of teeth directed
inside the mouth on the median portion of premaxilla that
are longer than the teeth of the external row (Figs 4 and 6).
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