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Fig. 15. View of the habitat of Apistogramma paulmuelleri sp. n.
(F15-P-2011-R) west of the Iquitos—Nauta road, August 12" 2011,
at about 1.30 p.m. local time.

Apistogramma pleurotaenia is only known from the
holotype, a bleached female of 27.6 mm SL. On the basis
of the original description and comments by KULLANDER
(1982) and Kosrowski (2003), the species is differenti-
ated from Apistogramma paulmuelleri sp. n. by possess-
ing four anal-fin spines, a continuous lateral band, and
abdominal dashes, and by lacking abdominal stripes. The
value of anal-fin spine counts is highly doubtful in this
case (n=1!), as single specimens with counts other (in
most cases higher) than three have subsequently been
reported from several other species of Apistogramma
(RoMER 2000, 2006; ROMER et al., 2012). Hence the iden-
tity of A. pleurotaenia will probably remain unresolved in
the future, as any correlation of freshly-collected material
with the species’ holotype will be purely hypothetical.
Apistogramma gossei and Apistogramma ortmanni
(fig. 20) are sufficiently differentiated from Apistogram-
ma paulmuelleri sp. n. by more slender body and more
pointed head, an immaculate caudal fin, a round or squar-
ish spot occupying only half to two thirds of the caudal-
fin base, and a significantly broader lateral band. 4. sp.
“Gelbwangen / yellow-cheeks” from the area around
Manaus (Brazil) exhibits a more regular, broader lateral
band than Apistogramma paulmuelleri sp. n., and in most
specimens a smaller, oval caudal-peduncle spot, and
lacks comparable abdominal stripes and stripe pattern on
the caudal fin (see RoMER 2000). Apistogramma regani
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Fig. 16. View of the type habitat of Apistogramma paulmuelleri sp.
n. (F8-P-2011-R) east of the Iquitos—Nauta road, August 4" 2011,
at about 1.30 p.m. local time.

can be distinguished from Apistogramma paulmuelleri
sp. n. by a significantly more slender body, an on aver-
age lower dorsal fin, more intense, zebra-like, blackish
vertical bars at rightangles to the longitudinal body axis,
a straight vertical bar 7 (versus Y-shaped), and in life by a
completely different aggressive pattern and always lack-
ing the black spot on the upper base of the pectoral fin.
Apistogramma cinilabra exhibits a higher body, a broad-
er lateral band never reduced to zigzag form, straight ver-
tical bars at right-angles to the body axis, a broader mid-
ventral stripe in females, ash grey lips, and a different
pattern in highly aggressive lateral threat, and thus again
should not be mistaken for Apistogramma paulmuelleri
Sp. n.

Nowadays there are good arguments that, in the case
of many species, high variability in coloration may give
females the opportunity to select the “optimal partner”
for reproduction (overviews e.g. in BarrLow, 2000).
Polychromatism in males may thus be induced by fe-
male mate choice, as reported from other species (see
also ENGELKING ef al., 2010; ROMER & BEISENHERZ, 2005).
In the case of Apistogramma the decisive role of colora-
tion, colour pattern, and colour morphs in mate choice
has been tested and demonstrated by various authors
(ENGELKING et al., 2010; REaDY et al. 2006; ROMER, 2001 ;
ROMER & BEISENHERZ, 2005, 2006), leading to the theory
that colour morphs of Apistogramma may represent dis-
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Fig. 17. For comparison: Apistogramma acrensis, male, live col-
oration in the aquarium, dominant, showing differentiating black
pattern.

Fig. 18. For comparison: Apistogramma acrensis, male, live col-
oration in the aquarium, subdominant, showing typical and diag-

nostic band pattern.

Fig. 19. For comparison: Apistogramma acrensis, paratype NMW

94888, male, showing typical dark pattern.

tinct species. This was not known to KuLLANDER (1980,
1981, 1986) when revising Peruvian Apistogramma. He
used exclusively preserved material from locations with-
in the upper Amazon basin and situated more than 1400
kilometres from one another (c¢f: KuLLANDER, 1980, 1981,
1986). ROMER et al. (2012) have already surmised that
voucher specimens of Apistogramma cruzi and A. euno-
tus may in fact represent different genotypic clusters or
potentially species (cf. also ROMER ef al., 2010, 2011).
The types of both originate from more than one loca-
tion and may be polyspecific (for details see KULLANDER,
1986; ROMER et al. 2012), which creates some difficul-
ties in the differentiation of these taxa from the spe-
cies described here. Both species are overall similar to
Apistogramma paulmuelleri sp. n. and might be mistaken
for that species. But Apistogramma paulmuelleri sp. n.
may be distinguished from 4. eunotus by the fact that,
even in the largest specimens, the vertical bars are never
split as is the case in adult Apistogramma eunotus (see
KuLLANDER 1981, 1986). Apistogramma cruzi never ex-
hibits the extensive, band-like, large spot, occupying the
whole caudal-fin base, seen in Apistogramma paulmu-
elleri sp. n., but has a more or less upright rectangular
caudal-peduncle spot that may be split horizontally in
roughly the middle of the caudal-fin base.

On the basis of current knowledge, Apistogramma
paulmuelleri sp. n. seems to be geographically isolated
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Fig. 20. For comparison: Apistogramma ortmanni, holotype FMNH
53801 (originally stored under CMC 2306), male, 64 mm SL, typi-
cal dark pattern still visible in spite of being partially faded.

from other Apistogramma species and endemic to the
drainage of a single nameless quebrada, a left-bank
tributary of the Amazon. This river basically contains
black water, as do most of its tributaries. As far as we
know at present, apparently only one species of the genus
Apistogramma inhabits these tributaries, namely the one
described here. Several other locations inspected in the
same area brought to light several other dwarf cichlids,
but after carefully reviewing our preserved and live ma-
terial, we are confident that the species described here
has not yet been detected at any of these field stations.

A review of descriptions and literature dealing with
the species of the genus Apistogramma, and recent find-
ings by ROMER ef al. (2011) on the distribution of differ-
ent Apistogramma species from Loreto, suggests that the
Peruvian lowland and adjacent areas are probably home
to a lot more species than previously thought. In fact
the area around Iquitos has been the target of a variety
of hobbyist and professional researchers for more than
around 50 years now. Several professional collectors and
exporters of tropical wildlife, including all taxonomic
groups, have exploited all parts of Peru and especially
Loreto for decades. But even so there are large numbers
of new taxa, even in higher systematic groups such as
mammals, birds, reptiles, and—of course—fishes, still be-
ing discovered regularly, even close to the major cities
within this area (Tompson, 2010).
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Table 6. Apistogramma species reported from Peru up to the end of
2012, with remarks on their current status.

Apistogramma author(s) described | statusin Peru
1. | agassizii STEINDACHNER 1875 #/cw/ul()
2. | allpahuayo ROMER et al. 2012 #/cl/ul’lv)
3. | atahualpa ROMER 1997 #/cl/v
4. | baenschi ROMER et al. 2004 #/1/v(q)
5| barlowi ROMER & HAHN 2008 #/cl/q
6. | bitaeniata PELLEGRIN 1936 #/cw/(")
1. | cacatuoides HOEDEMAN 1951 #/c/()()
8. | cinilabra ROMER et al. 2011 #/1/h()
9. | cruz KULLANDER 1986 #/wq/ql(Y
10.| eremnopyge READY & 2004 #/cl/q(*?)

KULLANDER

1. eunotus KULLANDER 1981 #/c/q(l)
12.|  huascar ROMER et al. 2006 #/1/q()
13.|  luelingi KULLANDER 1976 #/c/ul!)
14| martini ROMER et al. 2004 #/1/u(%9
15, nijsseni KULLANDER 1979 #/1/v()
16.| norberti STAECK 1991 #/1/v(9)
17.|  panduro ROMER 1997 #/1/v()
18.| pantalone ROMER et al. 2006 #/1/q
19.1  paulmuelleri ROMER et al. 2013 #/1/v ()

sp. n.
20. | payaminonis KuLLANDER 1996 2117q(%)
21.| rositae ROMER et al. 2006 #/1/v(>9)
22.| rubrolineata HEIN et al. 2002 #/1/q
23.| urteagai KuLLANDER 1996 #/c/q

Current status of species in Peru: # (confirmed); ? (not confirmed);
Distribution: ¢ (common); w (widespread); 1 (local); Population
status: v (vulnerable); e (endangered); h (highly endangered); q
(questionable); u (not in danger). (*) different local populations
may have species status; (%) local populations outside protected na-
ture reserves may be under threat by human activities; (}) extremely
restricted distribution, only one collection site known at present;
(*) the identity of this species is uncertain. See main text; (°) the
status of some specimens collected close to the Ecuadorian boarder
in October 2012 is still not confirmed; (°) based on information
provided by commercial and local fishermen; (7) status and collec-
tion site need to be confirmed. Important note: The comments on
species status are based on actual field experience and need to be
confirmed by future field research.

The fact that there are so many species within a com-
paratively small geographic area raises questions about
the ecological background of species diversity patterns in
the Loreto area. At present there is no definitive answer
to the question of why so many species have evolved in
the northern territory of Peru. But, taking a closer look at
the distribution pattern of the Apistogramma species of
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this area as an example, we can perhaps obtain a prelimi-
nary impression of the evolutionary background.

The Amazon lowlands are an area of seemingly more
or less uniform geo-morphology. Only relatively few
vertical elements such as palaeoarches, hills, and compa-
rable geological structures determine or disturb the form
of the central and upper Amazon basin. Relief dynamic
in general is fairly low, and the difference in altitude in
the Amazon basin between the upfolding of the Andean
mountains and the Atlantic Ocean is less than 400 metres
over a distance of roughly 3000 km. As far as is known,
Apistogramma have not yet been found at altitudes sig-
nificantly higher than 300 metres within this area, in spite
of the fact that they may, as observed during one of our
field trips in 2012, inhabit small fast-flowing rivulets in
hilly areas. KuLLANDER (1986) mentions only one compa-
rable location in the Ecuadorian Rio Payamino system at
an altitude of approximately 330 metres above sea level,
where Steward collected Apistogramma payaminonis
KULLANDER, 1986 in a fast-flowing river. But on the other
hand the more or less periodic flooding of the Amazon
lowlands may significantly contribute to the diversi-
fication of species. Floods may be responsible for the
translocation of subpopulations of fishes to other areas,
where they may be isolated for varying periods of time
after the floods have subsided and evolve away from
other populations in this isolation. As we know from the
aquarium hobby, Apistogramma in general exhibit high
morphological and chromatic plasticity, which may lead
to rapid shifting of the gene pool under such conditions.
Depending on the period of isolation, resumed contact
with original populations may lead either to recombina-
tion into a single population or, depending on the de-
gree of divergence, to co-existence of the new morphs,
genotypic clusters, or species. The species of the genus
Apistogramma may potentially turn out to be equally
good models for this type of evolutionary scenario as
the well-known Darwin’s finches used for the purpose
by GRANT & GRANT (1997, 2008 a,b), GRANT & WEINER
(2008) and Sato et al. (1999).

Conservation status. At present the conservation status
of Apistogramma paulmuelleri sp. n. is uncertain. The
abundance of the species was fairly low compared to that
of Apistogramma at other locations investigated by the
research group in Peru, as well as to Apistogramma den-
sities in general observed previously at other locations in
the upper and middle Rio Negro system in Brazil (ROMER,
1992, 1993, 1994, 1998, 2000, 2001). Apistogramma
paulmuelleri sp. n. may not be vulnerable at present, as it
has been collected in at least two locations. But progres-
sive deforestation at the type locality and along the road
from Iquitos to Nauta, as well as along main river chan-
nels in Amazonia Occidental, may put this (and other) en-
demic species of the District of Loreto at risk in the near
future. This is already the case in species of other sys-
tematic groups such as birds and mammals (see ToMPSON,
2010). Hence the distribution and population size of this
species should be monitored on a regular basis.
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