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Abstract
Apistogramma megastoma sp. n. is described based on a total of 18 specimens from small forest streams in the Departamento Loreto, Peru, 
tributaries of the Río Jutai in the border area between Peru and Brazil south and west of the city of Leticia (Colombia) (near 04°12′ S / 
70°06′ W). Apistogramma megastoma sp. n., which may be confused only with A. barlowi, is distinguished from all other Apistogramma 
species by the combination of: noticeably disproportionately large head; exceptionally massive jaws, lyrate densely vertically banded 
caudal fin, extended dorsal-fin mem branes in males; in aggressive females sooty head pattern and up to 8 series of small black dashes on 
flanks; small round caudal spot; and, exceptional for Apistogramma, maternal mouth-brooding behaviour. Distinguished from A. barlowi, 
by differences in colour pattern and by higher number of scale rows on cheeks. Apistogramma megastoma sp. n. inhabits in small fast-
flowing streams.

Resumen
Apistogramma megastoma sp. n. se describe sobre la base de un total de 18 especimenes que provienen de corrientes pequeños del bosque, 
tributarios del Río Jutai en la zona fronteriza entre Perú y Brasil al sur y al oeste de la ciudad de Leticia (Colombia) (cerca de 04°12′ Sur 
y 70°06′ Oeste). Apistogramma megastoma sp. n., que sólo puede confundirse con A. barlowi, se distingue de todas las otras especies de 
Apistogramma por la combinación de: notablemente cabeza desproporcionadamente grande; excepcionalmente enormes mandíbulas; aleta 
caudal (lira) densamente con bandas verticales; en machos la aleta dorsal con las membranas alargadas; en hembras aggresivas el patrón 
de la cabeza hollín y hasta ocho series de pequeñas manchas de color negro en los flancos; pequeña mancha caudal redonda; y, excepcional 
para Apistogramma, con el comportamiento maternal de incubación oral. Se diferencia de A. barlowi, independientemente de las diferen-
cias en el patrón de color, por un mayor número de hileras de escamas en las mejillas. Apistogramma megastoma sp. n. vive en pequeños 
arroyos de corriente rápida.

Kurzfassung
Apistogramma megastoma sp. n. wird auf Basis von 18 Exemplaren beschrieben, die aus kleinen Waldbächen im Bundesstaat Loreto, Peru, 
Zuflüssen des río Jutaí in der Grenzregion zwischen Peru und Brasilien südlich und westlich der Stadt Leticia (Kolumbien) stammen (etwa 

http://zoobank.org/urn:lsid:zoobank.org:pub:921B9BAE-6789-496A-BCDB-F0E0437F1C26
Apistogramma megastoma: LSID urn:lsid:zoobank.org:act:3EC6039D-8F34-45A3-9728-F21B3387FCE2

1 This is publication number 7 from the Apistogramma Project within the Laboratoire Mixte International. 
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04°12′ S / 70°06′ W). Die nur mit A. barlowi verwechselbare Art unterscheidet sich von allen anderen Apistogramma-Arten durch die Kom-
bination von deutlich überproportional großem Kopf und außergewöhnlich massigen Kiefern, leierförmiger dicht senkrecht gebänderter 
Schwanzflosse, verlängerten Membranen der Dorsale, bei drohenden Weibchen rußiger Kopfzeichnung und bis zu acht Reihen kleiner 
schwarzer Flecken auf den Körperseiten, kleinem runden Schwanzwurzelfleck und innerhalb der Gattung Apistogramma ungewöhnlichem 
maternalen Maulbrutverhalten. Von A. barlowi neben Unterschieden in Zeichnungsmuster und Färbung durch höhere Zahl von Schuppen-
reihen auf den Wangen unterschieden. Apistogramma megastoma sp. n. lebt in kleinen schnell fließenden Waldbächen.

Rey words
Biodiversity, ichthyology, new taxa, systematics, Neotropics, freshwater, ecology, reproductive behaviour.

Prefatory Remarks

In recent decades numerous new species of the genus 
Apistogramma Regan, 1913 have been discovered in 
Brazil, Venezuela, and especially Peru. Some of these 
forms have been scientifically studied and the vast major-
ity of them described for the first time only in recent years 
(BRitzke et al., 2015; kullandeR, 1980, 1986; kulland-
eR & FeRReiRa, 2005; Mesa & lasso 2011a-b; Ready & 
kullandeR, 2008; RöMeR, 1994, 1997; RöMeR & HaHn, 
2008, 2013; RöMeR et al., 2003, 2004a – b, 2006b – d, 
2011, 2012, 2013; scHindleR & staeck, 2013; staeck, 
1991, staeck & scHindleR, 2008; VaRella & BRitzke, 
2016; VaRella & saBaj PéRez, 2014), bringing the total 
number of valid species to significantly over 90 and mak-
ing Apistogramma the largest genus among the Neotropi-
cal cichlids. However, there are still several forms await-
ing formal description. Amongst the described species, 
Apistogramma barlowi RöMeR & HaHn, 2008 is extraor-
dinary for being the only member of the genus to exhibit 
mouth-brooding behaviour. Based on observations by 
RöMeR (2006a – b), RöMeR & HaHn (op.cit.) mentioned 
the possibility that the taxon might in fact consist of two 
species, one of them cryptic, but after discussing the 
cryptic species concept for Apistogramma in general, the 
authors rejected the possibility in the case of Apistogram-
ma barlowi. However, new evidence from field work car-
ried out between 2010 and 2013 within the multinational 
project eVolution et doMestication de l’icHtyoFaune 
aMazonienne (EDIA), run by the cooperative laBoRa-
toiRe Mixte inteRnational (LMI), has shed new light on 
the situation and led to a review of specimens hitherto 
identified as Apistogramma barlowi. Freshly preserved 
as well as live material that became available in 2011, 
2012, and 2013 provided us with the opportunity for a 
more in-depth comparison of the different phenotypes of 
the taxon. On the basis of our research over the last four 
years, we have come to the conclusion that the original 
hypothesis that Apistogramma barlowi might consist of 
two distinguishable taxa is valid. Because recent research 
indicates that mate-choice behaviour may be responsible 
for speciation within rapidly radiating species clusters 
(elMeR et al., 2010; engelking et al. 2010; ReicHaRd & 
Polaĉik, 2010; RöMeR & BeisenHeRz, 2005; RöMeR et al., 
2014; seeHausen, 2000; sVensson et al., 2009), and that 
different colour morphs may represent separate species 
(RöMeR & BeisenHeRz, 2005; Ready et al., 2006), and be-

cause we have diagnosed different brood-care strategies, 
we have decided to publish the formal description of a 
second mouth-brooding species of Apistogramma, based 
on our examination of preserved specimens and behav-
ioural studies of numerous live specimens. 

Methods

Except where otherwise stated, methods for counts and 
measurements are as detailed in RöMeR (2006), RöMeR & 
HaHn (2008), and RöMeR et al. (2003, 2004, 2006, 2011, 
2012), with scale-row numbering following kullandeR 
(1990). Gill rakers, pharyngeal elements, and details of 
dentition have not been included in this study (for reasons 
see RöMeR et al., 2011). GPS locality data were not avail-
able. Preservation of all specimens collected followed 
the “low temperature preservation protocol” (LTPP), de-
scribed in detail by RöMeR & HaHn (2008) and RöMeR et 
al. (2011), in the laboratory of the IIAP in Iquitos, after 
observing the behaviour and colour patterns of the speci-
mens (for reasons see RöMeR et al., 2011). All specimens 
were initially preserved in 95 % ethanol to permit the tak-
ing of DNA samples, with most individuals being trans-
ferred into 75 % ethanol later. DNA samples were taken 
and preserved as described in RöMeR et al. (2011) and 
stored as detailed in RöMeR et al. (2012). The description 
is based on observations on all type specimens. Although 
we are fully aware of the overall difficulties of species 
recognition (reviewed in Mendelson & sHaw, 2012), for 
practical reasons we basically follow the morphological/
genetic cluster concept (M/GC) for species delimita-
tion (cf. sites & MaRsHall, 2004; also daVis & nixon, 
1992; wiens & seRVedio, 2000). Comparative statistical 
analysis of all data was performed using the PC program 
statistica for Windows [Dell Inc. (2015). Dell Statistica 
(software-system for data analysis), version 13. software.
dell.com].The description of live coloration of the spe-
cies is based on observation and photographs of the type 
material taken under standardised conditions in aquaria 
as detailed in RöMeR et al. (2011), supplemented by ob-
servations of additional specimens (not preserved) kept 
long-term in aquaria. RöMeR (2000, 2006) and RöMeR et 
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al. (2003, 2004, 2006) have explained at length the rea-
sons for giving precise descriptions of live coloration in 
Apistogramma species 1. Voucher specimens are stored in 
the fish collections of the IIAP, MTD, and MUSM. For 
museum acronyms see leViton et al. (1985).

Comparative material. Apistogramma allpahuayo RöMeR et al., 
2012: type series; Apistogramma barlowi: type series, MUSM 
53455, male, 59.2 mm SL; other material as listed in RöMeR (1994, 
1997, 2006), RöMeR & waRzel (1998), and RöMeR et al. (2003, 
2004, 2006b-d, 2012, 2013, 2015). 

Apistogramma megastoma sp. n.

(Figs. 1 – 5 & 7 – 19, Tables 1 – 4)

Apistogramma sp. “Jutai” RöMeR & RöMeR, 2015: 26 – 31 & title 
page (7 photographs of live specimens). Apistogramma sp. 
“Diamante” (trade name).

Holotype: (fig.1) MUSM 52459, female, 61.9 mm SL, Peru, De-
partamento Loreto, small forest streams southwest of Leticia, prob-
ably draining to Rio Yavarí, Amazonas system (approx. 04°12′ S / 
70°06′ W); March 2012, leg. Albertino Maca Ausber. 

Paratypes: 17 specimens: IIAP 302869, male, 38.2 mm SL; IIAP 
302870, male, 41.7 mm SL; IIAP 302871, male, 36.1 mm SL; small 
forest streams draining to the Rio Jutai south of Leticia, Amazonas 
system, border area between Brazil and Peru, 29th August 2012, 
leg. Albertino Maca Ausber. MTD F 32642, male, 50.5 mm SL; 
MTD F 32700, female, 39.7 mm SL; MTD F 32701, female, 48.1 
mm SL; MTD F 32702, male, 56.1 mm SL; MTD F 32704, male, 
57.0 mm SL; MUSM 52449, male, 55.9 mm SL; MUSM 52450 (al-
lotype), male, 76.3 mm SL (fig 2); MUSM 52451, female, 58.2 mm 
SL (fig. 3); MUSM 52452, 1 male, 48.6 mm SL; MUSM 52453, 
female, 48.3 mm SL; MUSM 52454, female, 36.7 mm SL; MUSM 
52456, 1 female, 44.3 mm SL; MUSM 52457, male, 59.7 mm SL; 
MUSM 52458, male, 55.4 mm SL; collection data as given for 
holotype. 

Supplementary material (non types): 15 male and 15 female 
wild-caught specimens, as well as about 150 individuals of their F1 
and F2 offspring, kept in the aquarium for behavioural observation. 
These will eventually be preserved and deposited mainly in either 
the MUSM or the MTD F collections, with some possibly retained 
in the personal collection of UR. 

Diagnosis. Apistogramma megastoma sp. n. is a large 
(males up to 76 mm, females to 62 mm SL), high-
backed, laterally compressed, and little elongated mater-
nal mouth-brooding species of the Apistogramma caca-
tuoides complex, exhibiting pronounced sexual dimor-
phism and dichromatism, similar only to Apistogramma 
barlowi. 

 The species is readily differentiated and distinguished 
from all Apistogramma species known to date except 
Apistogramma barlowi on the basis of the combina-
tion of the following characters: Adult males with dis-
proportionately large head, enormously enlarged mouth 
with wide massive jaws and hypertrophied lips; tooth 
rows and adjacent epidermal tissue yellow in males, in 
brood-caring females conspicuously deep red (vs. yellow 
in A. barlowi); in both sexes 3 to 4 infraorbital (vs. 3 in 
A. barlowi) and up to 8 preopercular pores. Caudal fin 
lyrate in adult specimens of both sexes, truncate and im-
maculate in juveniles and sub-adult individuals; caudal 
extensions in most males orange posterior to distal edge 
of caudal centre; males with 10 to 12 continuous verti-
cal rows of light spots on translucent bluish caudal fin. 
Mature males with extended and pointed dorsal lappets 
for entire length of fin; old males with lappets of spines 
2 to 6 (or 7) more than twice length of spines. Longitu-
dinal band about 1.5 scales wide extending to base of 
caudal fin; caudal-peduncle spot (visible only in subordi-
nated live specimens) small, rounded. In males longitu-
dinal band fades during threat and display, while several 
red spots and/or lines appear on cheek, lower part of gill 
cover, and anterior third of body (absent in A. barlowi). 
Breeding females without any extended black band-like 
markings immediately behind pectoral-fin base (present 
in A. barlowi); instead some individuals with few black-
ish scales on base of pectoral; 5 to 7 rows of drop-shape 
spots or dashes on flanks, dashes positioned on lower and 
upper edge of scales on body. Females and juvenile or 
subordinated males with upright oval mid-lateral spot 
extending slightly above upper margin of longitudinal 
band. Cheek stripe extending from eye to lower posterior 
margin of operculum in both sexes, hardly ever visible in 
(live) males, about pupil width below eye on infraorbi-
tal, in most females widened to more or less cover whole 
cheek and lower part of operculum. 
 The species differs from Apistogramma barlowi by: 
higher number of rows of cheek scales (4 to 5 vs. 3 to 
3.5); higher number of infraorbital (4 vs. 3) and preoper-
cular pores (6 – 8 vs. 5 – 6); different caudal-fin colour 
pattern (uniformly barred in A. megastoma sp. n.); no 
black breast band in females (vs. present in A. barlowi); 
cheek stripe significantly narrower; rows of spots/dashes 
on flanks (vs. absent in A. barlowi); entire mouth region 
of females sooty from lips to interorbital and cheek stripe 
during direct intrasexual aggressive threat (vs. only lips 
sooty in A. barlowi). 

Description 

Morphological characters: (n = 16; 36.1 to 76.3 mm 
SL). For biometric data see tables 1 – 2 & 4, for meristic 
data see table 3.

Habitus (figs. 1 – 5, 7 – 19): As given for Apistogram-
ma barlowi, with few biometric differences detectable 
during comparison. The following differences were re-

1 In a recent publication, staeck (2015) critically reviewed the 
historical development of requirements for diagnostic differen-
tiation in species descriptions. He also highlighted aspects and 
limitations of species diagnosis using descriptions of live colora-
tion in some genera of cichlids (Heros, Hemichromis), but also 
explicitly confirmed the usefulness of information on colour and 
colour pattern for others including Apistogramma.
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corded between this sexually dimorphic species and 
other members of the genus: Body noticeably deep 
overall (34.7 – 43.8 % SL, mean 38.8 % SL), laterally 
compressed, about twice deeper than wide, head long 
(35.0 – 39.5 % SL, mean 37.0 % SL), appearance alto-
gether strikingly robust. Meristic and morphometric dif-
ferences between sexes not significant except maximum 
size (table 1). Adult males about fifth larger than females, 
with proportionally slightly smaller eye, greater preorbi-
tal depth, larger upper and lower jaws, wider interor-
bital bone, shorter anal-fin spines, longer snout, deeper 
cheek, and longer pelvic fin. Upper head profile regular 
apart from indentation above eye, convex from tip of 
mouth to interorbital and from interorbital to beginning 
of dorsal base, creating “humped” impression, clearly 
visible in specimens of about 30 mm SL upwards, but 
more pronounced in larger males; lower head profile 
slightly convex, in large males roughly straight from lip 
to posterior margin of lower jaw, then curving slightly 
upwards and continuing straight to lower posterior edge 
of unserrated operculum. Mouth terminal, noticeably 
large and wide (broadest within genus in relation to head 
width) (figs. 1 – 5, 17 & 19), jaws stout, lower jaw long 
(about 11.1 – 19.3 % SL, mean 15.5 % SL); allometry 
of snout and upper jaw positive, of lower jaw roughly 
linear, in relation to body size; lips extremely thick and 
hypertrophied, folded; maxillary extending approxi-
mately to vertical through anterior margin of pupil; eye 
relatively small (diameter 8.5 – 12.9 % SL, mean 10.8 % 
SL), negatively allometric in correlation with increasing 
SL; depth of cheek positively allometric with increasing 
SL; cheek fully scaled, 4 to 5 horizontal rows of cycloid 
scales (vs. 3 to 3 ½ in A. barlowi); scales on gill cover 
cycloid, for scale pattern see fig. 3; 5 dentary and unu-
sual variable within the genus 3 to 4 infraorbital pores 
[2 specimens (MUSM 52454, MUSM 52456) with divi-

ating number of pores (3 vs. 4) on both sides of head], 
unusually high number (6 to 8) of preopercular pores for 
genus. Ventral fin [V. 1.5 (n = 16)] slightly prolonged in 
males, extending to start of anal-fin base or up to third 
spine; in females short, only exceptionally extending to 
anus. Pectoral fin [P.12 (n = 12)] rounded, without modi-
fications. Dorsal fin [D. XV.6.i (n = 2), XV.6.ii (n = 1), 
XV.7 (n = 8), XV.7.i (n=1), XV.8 (n = 2), XVII.6 (n = 1), 
XVI.7 (n = 1)] with significantly pointed soft portion ex-
tending back to central posterior margin of caudal fin 
in adult males, even in females slightly pointed, but not 
extended; length of spines increasing from D1 to D5, 
thereafter remaining roughly constant to slightly de-
creasing; fifth and last spine normally about equal in 
length, occasionally last dorsal spine longest; in MUSM 
52454 spine 16 doubled; pointed dorsal membranes sig-
nificantly prolonged past tips of spines; in most adult 
males extensions of membranes D2 to D7 about double 
length of associated spines, remainder about 1.5 times 
longer than spines; lappets 2 to 5 longest, regularly ex-
tending back to vertical through anterior edge of anal-
fin base. Anal fin [A. III.6 (n = 12), III.7 (n = 4)] pointed 
with soft portion extending to distal edge of first half 
of caudal fin in adult males, rounded to slightly pointed 
(but not extended) in females and small males and ex-
tending to base of caudal fin when folded. Caudal fin 
with 15 (n = 1) or usually 16 (n = 15) principal soft rays; 
in males and females of about 40 mm SL or larger slight-
ly asymmetrically lyrate, more developed in males, in 
smaller females rounded or truncate; upper lobe longer 
than lower; caudal rays D4 to D5 and V4 to V5 signifi-
cantly prolonged relative to remaining rays, D5 and V5 
usually longest; intervening rays about same length, 
forming straight or (less frequently) slightly convex cen-
tral edge, outer rays decreasing rapidly in length; caudal 
fin in both sexes scaled on first third to half. In adults 

Fig. 1. Apistogramma megastoma sp. n., MUSM 52459, holotype, female, 61,9 mm SL; 6 months after preservation. December 2012.  
All photographs U. Römer except where otherwise stated.
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caudal peduncle 21.6 to 51.6 % (mean 31.3 %) deeper 
than long, correlation of allometry strongly negative 
with increasing size (SL). Scales in median E1 row 21 
to 23 [21 (n = 9), 22 (n = 6), 23 (n = 1)]; 16 circumpedun-
cular scales (n = 16). Lateral-line scales in series E4, E2, 
and E1, exceptionally some in E3, counts ranging from 
13 to 16/ 0 to 3 / 4 to 8, with frequencies as follows: 
13/1/7 (1), 13/2/6 (1), 13/2/8 (1), 14/0/6 (1), 14/0/7 (1), 
15/1/5 (1), 15/1/8 (1), 15/2/4 (1), 15/2/6 (1), 15/2/7 (1), 
15/3/8 (1), 16/1/6 (1) (3 IIAP- and 3 MUSM-specimens 
not included). Vertebrae 11 + 11 = 24 (7), 11 + 12 = 23 (3), 
12 + 12 = 24 (1), 12 + 13 = 25 (1) 2 (fig. 5). Jaw teeth uni-
cuspid, erect, cusp strongly recurved; teeth of outer row 
significantly larger than inner row in males, in females 
only slightly larger or similar in size. 

 Other details of dentition, gill rakers, and pharyngeal 
elements have been excluded from this study, as forming 
part of further studies still in progress. 

Coloration of preserved specimens: (described after 
preservation for six months and three to five years in 75% 
ethanol; only slight differences in intensity of coloration 

Fig. 2. Apistogramma megastoma sp. n., MUSM 52450, paratype, male, 76.3 mm SL; top: 2 days after preservation, bottom: 6 months 
after preservation. December 2013. 

2  In the sister species A. barlowi lateral line scale frequencies (tak-
en from the type material and one authorized specimen) are as 
follows: 11/0/5 (1), 12/0/5 (1), 12/1/6 (1), 13/0/5 (1), 13/0/6 (1), 
13/0/7 (2), 13/1/3 (1), 13/1/5 (1), 13/1/6 (1), 13/1/7 (1), 13/2/6 
(1), 13/3/6 (1), 14/0/3 (2), 14/0/6 (1), 14/0/7 (4), 14/0/8 (1), 
14/1/7 (1), 14/1/8 (1), 15/0/4 (1), 15/0/6 (2), 15/0/7 (3), 16/0/8 
(1), 17/0/6.
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visible after different times of conservation, although 
fresh material from 2013 slightly darker overall) (figs. 
1 – 3) 
 Basic colour of body predominantly fairly uniform 
light brownish, in all specimens darker on dorsum, in 
small specimens more greyish. Scales on body darker on 
base and centre, with light, comparatively broad margin 

← Fig. 4. Apistogramma megastoma sp. n., MUSM 52450, 76.3 mm 
SL; pattern of sensory lateralis pores on head. AA: anguloarticular 
pore; AN: anterior nasal pore; C: coronalis pore; D1 – D5: dentary 
pores; F2 – F4: frontal pores; i1 – i4: post-lachrymal infraorbital 
pores; L: lachrymal pores; N/F1: pore shared by the nasal and first 
frontal lateralis canal; Po1 – Po8: preopercular pores.

Fig. 3. Apistogramma megastoma sp. n., MUSM 52451, paratype, female, 58.2 mm SL; top: 2 days after preservation, bottom: 6 months 
after preservation. December 2013. 
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on exposed edge; margin about fifth to third width of vis-
ible part of scale along median horizontal line, broadest 
in mid-lateral scale rows, narrowest on anterior part of 
dorsum; in some specimens preserved for longer time 
light margin counter-shaded by dark brown submarginal 
line. Basic colour of lips, unscaled lower parts of cheeks, 
preoperculum, infraorbital, lower jaw, pectoral-fin base, 
and breast bluish white with numerous small grey, 
brown, or black chromatophores; significantly darker in 
largest specimens, giving dusky to dirty grey impression; 
anterior parts of lips generally darker than posterior. In 
some specimens distinct blackish interorbital stripe with 
widened oval to squarish centre and widened edges close 
to orbitals. Preorbital, scaled parts of cheeks, and oper-
culum light greyish to brownish; operculum with more 
greyish area directly above black cheek stripe. Cheek 
(lachrymal) stripe in both sexes about pupil width at 
origin between foramina 1 and 2 of posterior orbital of 
suborbital series (for terminology see kullandeR, 1987), 

remaining similar width for entire extent in all males, in 
several females becoming much wider (frequently up to 
orbit diameter) running backwards across posterior lower 
half of cheek, covering most to all of area to lower pos-
terior margin of operculum. Blackish or dark grey snout 
stripe from orbit to upper lip, about half width of cheek 
stripe at orbit, significantly wider (1.5 times) at anteri-
or end close to upper-lip fold, visible in few specimens 
only. Chin and central parts of branchiostegal membrane 
grey in normal mood, blackish in aggression. No distinct 
supraorbital stripe, but completely black or dark grey 
(fresh material) or chestnut brownish (preserved), area 
from interorbital to dorsum below first dorsal spine, in 
all cases significantly darker than rest of upper body. Iris 
dark, blackish or bluish grey in dorsal half, remainder 
light greyish brown or beige; in some (fresh) specimens 
pupil with golden, in remainder light brown margin. Ab-
dominal stripes and small anal spot present in most fe-
male specimens studied. Lateral band, if present, black-

Fig. 5. Apistogramma megastoma sp. n., MUSM 52450, male, 76.3 mm SL (top); MUSM 52451, female, 58.2 mm SL (bottom). Digital 
x-rays: Mario Richter. 
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ish or dark brown with centres of scales on caudalmost 
half slightly lighter than edges, straight, extending from 
posterior edge of orbital to just above centre of caudal-
fin base, about one scale high in anterior third, cover-
ing complete height of row E1 scales, overlapping lower 
quarter of row E2 scales and upper third of row 0 scales, 
widening to about 1.5 times scale height posterior to anal 
opening and covering full height of row E1 and upper 
half of row 0 scales; absent in most larger males. Seven 
vertical bars on body visible only in few individuals; bars 
3 to 7 equally wide below and above lateral band; bar 2 
narrower below lateral band, merging above it with bar 
1 to form conspicuous subdorsal patch; all bars more 
conspicuous on dorsal part of body; intervals about third 
width of bars; upper part of bars 2 and 3 merging roughly 
at lateral band producing Y- or V-shaped pattern below 
dorsal-fin base. All female specimens without vertical 
band on lower half of body at position of vertical bar 2 
(vs. present in Apistogramma barlowi), few with small 
black area between and around bases of ventral fins. Few 
specimens with faint upright oval lateral spot at position 
of vertical bar 3, exceptionally area below lateral band 
at position of vertical bar 3 slightly darker than rest of 
ventral body between pectoral- and anal-fin bases; both 
markings always missing in large males. Dorsal spots 
visible in some specimens at positions of vertical bars 
1 to 5, small, restricted to scale rows (E4 to E5) next to 
dorsal-fin base. No caudal-peduncle spot visible in any 
type specimens (but see coloration of live specimens), 
but in some entire caudal peduncle slightly darker grey-
ish compared to rest of body 3. Under microscope cau-
dal fin in males with 9 to 12 vertical-band-like rows of 

small hyaline rectangular light grey melanophores on 
membranes between rays; pattern absent in females, but 
anterior third to half of fin (vs. quarter to third in A. bar-
lowi) yellowish to orange (fresh material only) or milky 
white, (unlike in A. barlowi) extending at least two thirds 
length of rays (to about where principal rays branch) or 
frequently to end of rays, colour sharply separated from 
rest of transparent hyaline fin (vs. washed-out transition 
zone in A. barlowi). Base colour of all other fins likewise 
cloudy milky to pale grey or, in some larger males, light 
brownish. Pectoral transparent, slightly milky whitish, 
with few finely greyish chromatophores on fin rays. Ven-
tral fin in males without clear dark markings, but duskier 
along spine with whitish (in fresh material) to orange tip; 
in females anterior part along spine and adjacent soft rays 
densely speckled with dark black chromatophores, leav-
ing only narrow strip of fin, usually less than 20% fin 
width, yellow or whitish posteriorly. Anal fin light milky 
grey, in larger males with faint greyish to blackish edg-
ing and 4 to 6 light vertical bars on soft portion (missing 
in smaller males), in females outer two thirds translucent 
hyaline. Coloration of dorsal fin uniform greyish, without 
marginal or other bands, or other distinct markings ex-
cept first membrane in males significantly darker black-
ish and soft portion with up to 8 light hyaline vertical 
bars; in females first 2 to 3 membranes blackish. Basal 
part of teeth milky or glassy translucent, distal third red-
dish brown with dark brown tip.

Coloration of live specimens and sexual dimorphism: 
(figs. 7 – 19) Information and illustrations restricted to di-
agnostic elements, for supplementary photographs of live 
specimens see RöMeR & RöMeR (2015).
 Overall coloration strongly resembles that of Apisto-
gramma barlowi, but with some diagnostic differences: 
Apistogramma megastoma sp. n. is highly sexually di-

3 But caudal spot regularly visible in several significantly smaller F1 
specimens.

Fig. 6. For comparison: Apistogramma barlowi, MUSM 52455, male, 59.2 mm SL. Digital x-ray: L. Fels, N. Leiwes & C. Mühle. 
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morphic and dichromatic. Mature males (figs. 7 – 11) are 
about one and a half to two times larger than females 
(figs. 12 – 17) and initially have a truncate, later a clearly 
lyrate caudal fin (figs. 7 – 10), while in juvenile males and 
females the latter is rounded truncate (fig. 13), in older 
female individuals with asymmetric extensions (absent 
in A. barlowi), that on the upper lobe significantly longer 
than that on the lower lobe of the fin (fig. 14). In males 
the hyaline caudal fin typically exhibits a fine barring 
pattern of ten bluish vertical lines (absent in A. barlowi) 
extending on to the central part of the fin and varying 
from about 80 % to the full height of it, depending on the 
individual (figs. 7 – 10). The translucent yellowish caudal 
fin of females (figs. 12 – 16) never exhibits such a pattern. 

The dorsal fin in males is serrate, with noticeably ex-
tended membranes for the entire length of the fin and the 
soft-rayed portion prolonged to a point (fig. 7). In some 
adult males the tips of the fin membranes may exhibit an 
orange colour, likewise the tip of the soft portion of the 
dorsal fin (fig. 8). The first five, occasionally six, dorsal-
fin membranes in females are pointed but not serrate (vs. 
truncated in A. barlowi), with no extended membranes 
(figs. 14 – 16). The membranes of the first to second and 
the lower half of the second or third spine to the soft por-
tion of the fin, are usually sooty. The remaining mem-
branes from the first to the sixth are hyaline pinkish to 
violet (vs. uncoloured in A. barlowi); there is a yellowish 
margin and bluish sub-marginal band along the spinous 
part of the fin, while the remainder is yellowish with 
small light bluish spots along the spines. The ventral fins 
in males are transparent blue at their base to yellowish 
distally, with orange tips; by contrast those of the female 
are nearly entirely black with a narrow posterior yellow 
margin. Adult males have a pattern of light blue and red 
stripes and spots on the head and gill covers (fig. 7), in 
some individuals with an irregular red dotted pattern ex-
tending on to the anterior third of the body (always absent 
in A. barlowi). Sexually mature females usually have a 
yel lowish coloured body, and typically exhibit a broad 
black cheek band, black ventral fins and anterior dorsal 
spines, and exceptionally lateral band (subordinated in-
dividuals), but no other black markings (figs. 12 – 15); by 
contrast dominant mature males suppress most of these 
black markings (fig. 7), but may express the broad lat-
eral band and a narrow interorbital stripe and cheek band 
(figs. 8 – 9). On becoming territorial, females engage in 
intense intrasexual fights during which the anterior part 
of the head develops blackish coloration from the tip of 
the snout to a vertical behind the orbit. The extent of this 
blackish head coloration varies individually and could 
be observed repeatedly only during this early stage of 
breeding behaviour. Females at any stage of brood care 
may exhibit seven light brownish to greyish vertical bars 
(fig. 15), more prominent in subordinated individuals 
and when potential predators are present; these bars are 
visible only exceptionally in males when subordinated 
by dominant non-brooding females (fig. 8). During the Ta
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early stages of brood care (i. e. the larval stage) some 
females exhibit greyish brown dorsal spots (fig. 14), in 
some cases merging with a mid-lateral spot on vertical 
bar 3, creating a band-like pattern on the body above the 
lateral band, slightly resembling a similar pattern known 
from Apistogramma hippolytae kullandeR, 1982 (figs. 
12 & 16). 

 Females caring for free-swimming fry may excep-
tionally exhibit a few blackish scales on the base of the 
pectorals (fig. 14), always combined with five to seven, 
rarely eight, rows of (depending on the degree of aggres-
sion) round to drop-shape spots or dashes on the flanks, 
irregularly following lower and upper edges of scales (cf. 
figs. in RöMeR & RöMeR, 2015, pp. 29 & 30). Analyses of 

Table 4. Biometric data for Apistogramma megastoma sp. n. and A. barlowi for comparison; taken from the type specimens and expressed 
as % SL; SL given in mm.

Apistogramma megastoma sp. n. Apistogramma barlowi  abbreviations
HT (n) mean min. max. st.dev. HT  (n) mean min. max. st.dev. HT = Holotype 

SL 61.9 15 49.0 36.1 76.3 10.66 60.0 32 43.0 28.8 63.7 9.15 standard length

TL 127.5 15 132.1 127.5 135.4 2.19 129.4 32 131.6 118.7 147.0 4.70 total length

TLS 133.0 15 138.3 127.8 158.5 8.19 137.6 32 133.9 121.7 147.0 5.26 total length plus streamer

HL 34.7 15 37.0 35.0 39.5 1.26 34.4 32 36.8 32.8 42.7 2.03 head length

HD 26.4 15 30.3 26.4 31.9 1.17 28.3 32 29.5 26.7 35.5 1.74 head depth

BD 36.5 15 38.8 34.7 43.8 2.32 36.8 32 36.2 32.0 41.7 2.25 body depth

HW 18.8 15 18.5 16.6 20.0 0.79 19.5 32 19.6 17.5 23.7 1.44 head width

PDL 37.6 15 38.1 34.0 41.4 1.95 37.8 32 39.3 36.5 43.1 1.67 pre-dorsal length

TDL 89.8 15 90.8 87.6 92.7 1.39 88.9 32   89.4 87.0 92.5 1.43 trans-dorsal length

PVL 44.0 15 40.8 39.3 42.7 0.92 41.1 32 41.6 38.5 47.3 1.72 pre-pelvic length

PAL 77.0 15 76.6 73.5 79.2 1.99 75.7 32 77.1 72.6 82.6 2.45 pre-anal length

TAL 88.4 15 88.9 86.2 100.2 3.26 86.7 32 87.6 82.1 96.4 2.76 trans-anal length

Eye 9.2 15 10.8 8.5 12.9 1.15 9.0 32 10.5 8.8 12.9 0.93 eye diameter

SNL 12.2 15 10.2 8.8 12.4 1.24 12.5 32 11.3 8.7 14.1 1.34 snout length

CHD 11.4 15 11.8 10.0 13.5 1.16 11.0 32 10.6 8.7 12.6 0.97 cheek depth

POD 5.7 15 4.9 3.1 6.2 0.91 6.4 32 5.2 4.0 6.4 0.75 pre-orbital depth

IOW 8.8 15 9.3 8.3 10.0 0.47 10.9 32 9.3 7.7 12.0 1.00 inter-orbital width

UJL 14.9 15 13.6 9.8 17.0 2. 12 15.3 32 13.9 8.8 17.7 1.75 upper-jaw length

LJL 17.9 15 15.5 11.1 19.3 2.22 17.3 32 16.8 12.5 19.8 1.59 lower-jaw length

CPD 16.6 15 16.9 14.8 18.7 1.04 16.0 32 16.1 11.6 18.1 1.17 caudal-peduncle depth

CPL 11.9 15 13.0 10.3 16.3 1.71 14.5 32 13.5 10.6 18.4 1.65 caudal-peduncle length

DFB 54.1 15 59.9 54.1 62.6 1.77 58.6 32 57.3 54.0 69.9 2.93 dorsal-fin base length

AFB 19.9 15 19.4 17.9 21.3 1.06 19.2 32 18.9 14.9 22.1 1.43 anal-fin base length

PecL 24.8 15 27.6 22.0 31.3 2.56 25.5 32 27.4 21.3 30.7 2.57 pectoral-fin length

PelL 29.2 15 31.7 25.4 43.7 5.50 28.1 32 27.1 21.4 39.3 3.68 pelvic-fin length

PelSL 9.9 15 12.9 9.9 18.5 2.02 9.3 32 11.7 9.3 13.4 1.03 pelvic fin spine length

LDS 17.1 15 14.9 12.0 19.1 1.91 15.4 32 13.6 9.5 18.0 1.96 last dorsal spine length

LAS 13.9 15 14.2 12.6 16.9 1.21 13.6 32 13.9 11.6 16.1 0.97 last anal spine length

Table 3. Morphometric counts for Apistogramma megastoma sp. n., taken from the type specimens; SL given in mm. 

Coll.No. Status DNA-No. Sex SL DF (h) DF (s) DF (n) AF (h) AF (s) PF (h) PF (s) PecF CF LRS abbreviations
MUSM 52450 PT UR.101.2318 m 76.3 15 7 0 3 7 1 5 12 16 22

MUSM 52459 HT UR.101.2406 f 61.9 15 7 1 3 7 1 5 12 16 22 HT = Holotype  

MUSM 52451 PT UR.101.2319 f 58.2 15 8 0 3 6 1 5 12 16 21

MTD F 32704 PT UR.101.2286 m 57.0 15 7 2 3 6 1 5 12 16 21 PT = Paratype

MTD F 32702 PT UR.101.2085 m 56.1 15 7 0 3 7 1 5 12 16 21

MUSM 52449 PT UR.101.2038 m 55.9 15 7 0 3 6 1 5 12 16 21 AT = Allotype

MTD F 32642 PT UR.101.2296 m 50.5 15 7 0 3 7 1 5 12 15 22

MUSM 52452 PT UR.101.2290 m 48.6 15 7 0 3 7 1 5 12 16 21 AF = anal fin 

MUSM 52453 PT UR.101.2292 f 48.3 16 7 0 3 6 1 5 12 16 23

MUSM 52456 PT UR.101.2291 f 44.3 15 8 0 3 6 1 5 12 16 22 CF = caudal fin 

MTD F 32701 PT UR.101.2084 f 48.1 15 6 1 3 6 1 5 12 16 21

IIAP 302870 PT IIAP 302870 m 41.7 15 7 0 3 6 1 5 12 16 21 DF = dorsal fin

MTD F 32700 PT MTD F 32700 f 39.7 15 6 1 3 6 1 5 12 16 22

IIAP 302869 PT IIAP 302869 m 38.1 15 7 0 3 6 1 5 12 16 21 PecF = pectoral fin 

MUSM 52454 PT UR.101.2289 f 36.7 17 6 0 3 6 1 5 12 16 22

IIAP 302871 PT IIAP 302871 m 36.1 15 7 0 3 6 1 5 12 16 21 PF = pelvic fin
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large series of photographs of several females showing 
this colour pattern have revealed that these line-forming 
spots or dashes are positioned on the outer radius of the 
scales a short distance from their upper or lower edges. 
Female A. barlowi may also sometimes exhibit black 
spots generally reminiscent of those described here, but 
they never follow the scale edges as in Apistogramma 
megastoma sp. n., but are randomly distributed over the 
abdomen, never forming such regular lines. In females 
in a high state of aggression the ground colour changes 
from bright yellow to whitish yellow, with a pronounced 

narrow straight black interorbital stripe, a roughly tri-
angular blackish area between the upper margins of the 
orbits and extending halfway to the start of the dorsal-
fin base, a broad black cheek stripe, black first two to 
three dorsal membranes, and black ventral fins. Males 
also exhibit an interorbital stripe, as well as greyish lips 
and branchiostegal stripes, and bluish cheeks and gill 
covers (fig. 11). In subdominant mature males the lateral 
band may occasionally be expressed in combination with 
a faint round greyish caudal spot, which covers about a 
third of the height of the caudal base (figs. 8 – 9). 

Fig. 7. Apistogramma megastoma sp. n., adult male; not preserved; coloration while aggressively displaying to mouth-brooding female 
(behind). 

Fig. 8. Apistogramma megastoma sp. n., adult male; not preserved; vertical bars are visible only in subdominant males subordinated by 
aggressive dominant females. 
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 Less obviously, the colour of the teeth and adjacent ep-
idermal tissue may be used as an additional character (tak-
en from live photographs) to differentiate Apistogramma 
megastoma sp. n. from its congener A. barlowi: in most 
Apistogramma species this internal skin tissue is more or 
less uniformly whitish to light grey leaving the brown-
ish (in most species) tips of the teeth visible. In species 
related to Apistogramma cacatuoides HoedeMan, 1951 or 
A. nijsseni kullandeR, 1979, which develop fleshy hy-
pertrophied lips, the tooth rows are deeply embedded in 
fleshy skin tissue, which is, however, pushed aside dur-

ing feeding activities such as picking larger insects from 
the bottom. The teeth of Apistogramma barlowi conform 
to this pattern. But adult specimens of Apistogramma 
megastoma differ significantly from this norm, as they 
usually exhibit yellowish (males) (fig. 17) or reddish (fe-
males) teeth with reddish brown tips. In addition, unique 
within the genus, the inner mouth tissue embedding the 
teeth of brood-caring females turns deep red (fig. 18). 

Systematic relationships: The systematic positioning 
suggested here has to be seen as provisional pending 

Fig. 9. Apistogramma megastoma sp. n., adult male; not preserved; coloration of non-territorial subdominant male in neutral mood.

Fig. 10. Apistogramma megastoma sp. n., adult male; not preserved; coloration of dominant territorial male in neutral mood. 
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Fig. 11. Apistogramma megastoma sp. n., adult male; not preserved; typical head pattern of slightly aggressive dominant male, with pro-
nounced interorbital stripe and grey lips. 

Fig. 12. Apistogramma megastoma sp. n., adult female; not preserved; typical coloration (including broad cheek stripe, dorsal spots, and 
lateral spot) while guarding fry immediately after free-swimming.

Fig. 13. Apistogramma megastoma sp. n., adult female; not preserved; aggressive coloration while guarding about 2-week-old fry.

Fig. 14. Apistogramma megastoma sp. n., adult female; not preserved; highly aggressive coloration (expressing broad cheek stripe, nearly 
completely black ventral fin, dorsal spots, and spot line pattern) while guarding fry in presence of Crenicichla regani, about 1 week after 
release from mouth.

Fig. 15. Apistogramma megastoma sp. n., adult female; not preserved; picking up fry as juvenile Crenicichla regani approaches; typical 
coloration when predators are present, including broad cheek stripe, vertical bars, and spot line pattern.

Fig. 16. Apistogramma megastoma sp. n., adult female; not preserved; typical brownish coloration after losing fry, including broad cheek 
stripe, black dorsal spots, and lateral spot.
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more precise analysis on completion of further ongoing 
morphological, behavioural, and genetic 4 studies (Qué-
Rouil et al., 2016). But it is currently known that Apisto-
gramma megastoma sp. n. shares typical morphological 
features of the members of the Apistogramma cacat-
uoides complex within the Apistogramma steindachneri 
lineage (nomenclature following RöMeR, 2006c), with 
Apistogramma barlowi seemingly its closest relative. On 

the basis of cluster analysis studies of the phylogenetic 
relationships within the genus (RöMeR, 2006c), these two 
species, along with a further, as yet undescribed, form, 
constitute the Apistogramma barlowi subcomplex within 
this species-rich phylogenetic group. This subcomplex 
represents the basal sister group to the remaining sub-
complexes and species of the Apistogramma cacatuoides 
complex. In opsite to this, resulting on molecular analy-
sis (tougaRd et al., submitted), A. barlowi and A. megas-
toma sp. n. (referred to as Apistogramma sp. 7 in that 
paper) represent the basal sister group to species lumped 
in the Apistogramma nijsseni complex excluding A. ca-

Fig. 17. Apistogramma megastoma sp. n., adult male; not pre-
served; portrait of male in frontal threat showing coloration of teeth 
and inner mouth tissue.

Fig. 18. Apistogramma megastoma sp. n., adult female; not pre-
served; frontal portrait of brood-caring female showing coloration 
of teeth and adjacent tissue.

Fig. 19. Apistogramma megastoma sp. n., adult male; not pre-
served; portrait showing extreme size of mouth when protruded.

4 Results of initial, as yet unpublished, genetic analysis also clear-
ly separate Apistogramma megastoma sp. n. from A. barlowi.

17

19

18
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catuoides to another clade, leaving the relationships in 
between this major branches partially unresolved and the 
necessity for further close inspection.

Etymology: The specific name megastoma, a compos-
ite noun in apposition, is derived from the Greek μέγα 
(mega) meaning large and στόμα (stoma) meaning mouth. 
The name refers to the exceptionally large mouth of the 
species, which enables it to perform mouth-brooding be-
haviour and swallow relatively large prey. 

Distribution and Ecology: The species is known only 
from a number of Peruvian waters in an area southwest 
of Leticia, close to the northern border area between Peru 
and Brazil (fig. 20). At present confirmed finds and reliable 
ecological information relate solely to observations from 
a few small forest streams nearby made by Van genne 
(2010a-b). Maca ausBeR (pers. comm.) claims to have 
collected A. megastoma sp. n. in various small streams 
in the Río Jutaí drainage close to the Brazilian border, but 
this information still needs to be independently confirmed 
(RöMeR & RöMeR, 2015). Just as with Apistogramma 
barlowi, collecting sites for A. megastoma sp. n. are only 
sporadically productive. The fact that this species has not 
been caught by other collectors is an obvious result of the 
remoteness of the collecting sites, which can be reached 
only by boat or long distances on foot through the rain for-
est. On the basis of information provided by the collector 
(pers. comm.), the distribution of Apistogramma megas-
toma sp. n. is limited to small fast-flowing forest streams 
(igarapés) with crystal-clear water. Van genne (2010a-b) 
provides information more indicative of blackwater habi-
tat species. On the basis of information given in RöMeR 
& HaHn (2008) for A. barlowi, this may be indicative of 
comparable ecological conditions in the habitat of Apisto-
gramma megastoma sp. n. Given this limited data on the 
distribution and ecology of Apistogramma megastoma sp. 
n., further field studies are required. 

Biology: A detailed overview of the behaviour of this 
species in captivity has been given elsewhere (RöMeR & 
RöMeR, 2015). The most important behavioural features 
are the highly ritualised threat behaviour and larvophilic 
mouth-brooding. The ritualised frontal threat behaviour 
seen in Apistogramma barlowi males, such as digging 
and building little sand piles, has not been observed in 
Apistogramma megastoma sp. n.. Instead Apistogramma 
megastoma sp. n. threatens its opponents frontally as well 
as laterally with its mouth wide open (vs. closed in A. 
barlowi) (fig. 17, cf. also figs. in RöMeR & RöMeR, 2015: 
p.28). During aggressive interactions male Apistogramma 
megastoma sp. n. often dispense with frontal threat be-
haviour and immediately proceed to lateral threat (fig. 7), 
while Apistogramma barlowi may perform highly ritual-
ised frontal threat for long periods (up to several hours) 
before starting lateral threat. Females take their larvae into 
their mouths immediately after they hatch (from typical 
Apistogramma p-type eggs; for terminology see wick-
leR, 1956) (fig. 15). Unlike in Apistogramma barlowi, 

the eggs of Apistogramma megastoma sp. n. are neither 
enlarged nor reduced in number. As otherwise observed 
within the genus only in Apistogramma barlowi, female 
Apistogramma megastoma sp. n. keep their larvae inside 
the mouth almost constantly during their further develop-
ment to the free-swimming stage. The larvae are put down 
regularly only to permit feeding. Unlike in Apistogramma 
barlowi, in Apistogramma megastoma sp. n. no facultative 
mouth-brooding by males or any type of attempt at it has 
been registered during our ongoing behavioural studies to 
date, even under highly variable maintenance conditions 
(cf. also RöMeR & HaHn, 2008; RöMeR & RöMeR, 2015): 
unlike what has been observed in A. barlowi, strong cur-
rent apparently has no effect as regards inducing males 
to participate in direct brood care. In our opinion Apisto-
gramma megastoma sp. n. has proved to be an exclusively 
maternal mouth-brooding species, further distinguishing 
the species from its congener Apistogramma barlowi, 
in which both parents may be involved in larval mouth-
brooding behaviour. To date mouth-brooding in the genus 
is known only from these two species.

Discussion 

Amongst the described species of Apistogramma there is 
only one that may morphologically be mistaken for the 
new species described here: Apistogramma barlowi (cf. 

Fig. 20. Map of Peru showing known distribution of Apistogramma 
megastoma sp. n., type locality indicated by dot.
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figs. in RöMeR & HaHn, 2008; RöMeR & RöMeR, 2015). 
Females of that species may be easily distinguished from 
Apistogramma megastoma sp. n. by the broad black band 
visible on the breast immediately posterior to the pectoral 
fins at the position of vertical bar 2; this black breast band 
is always absent in female Apistogramma megastoma sp. 
n.. None of the specimens investigated, and none of the 
nearly 80 female F1 and F2 offspring of several wild-
caught specimens of Apistogramma megastoma sp. n. 
known to us, has exhibited such a breast band, while this 
marking is present in almost all female A. barlowi. Fe-
male A. barlowi exceptionally lacking this band usually 
exhibit an irregular pattern of black patches instead, as 
well as a significantly narrower cheek band, distinguish-
ing them from the species described here. In addition, 
females of Apistogramma megastoma sp. n., unlike those 
of A. barlowi, exhibit a typical pattern of regular black 
dashes at the upper and lower edges of nearly every sin-
gle body scale, creating a pattern of seven to nine dotted 
longitudinal lines extending for the complete height of 
the body (RöMeR & RöMeR, 2015, l. c.). 
 Along with Apistogramma barlowi, A. megastoma sp. 
n. can be differentiated from all other Apistogramma spe-
cies (for specific details of the prior taxon see RöMeR & 
HaHn, 2008, for figures of other related taxa see RöMeR et 
al., 2015) by its unique shape, proportionally much larger 
head and jaws, lack of regular rows of conspicuous black 
abdominal markings, overall coloration, and behaviour. 
The two species may be adequately differentiated from 
one other by their typical colour patterns, brooding be-
haviour, and a number of morphometric data (table 4). 
Compared to their congener A. barlowi, both sexes in 
Apistogramma megastoma sp. n. exhibit a clear tendency 
to have a narrower head, shorter snout, smaller preorbi-
tal distance, narrower interorbital width, slightly longer 
dorsal- and anal-fin bases, larger eyes, and overall deeper 
body, all relative to head length, plus a deeper body and 
longer dorsal- and anal-fin bases relative to interorbital 
width (in % SL). Compared to A. barlowi, male Apisto-
gramma megastoma sp. n. have higher counts for pre-
opercular pores (up to 8), an overall deeper cheek with 
at least one (or two) more rows of cycloid scales, and a 
shorter caudal peduncle. But given the still limited mate-
rial available, biometric correlations could not be suffi-
ciently tested for significance. 
 However, according to kullandeR (1980), biometric 
differences are of limited diagnostic value within the ge-
nus Apistogramma. We share this opinion, as it is obvi-
ous that miniaturisation within the genus has resulted in 
a reduction in scope for differentiation in overall mor-
phology. Hanken & wake (1993) have discussed physi-
ological and evolutionary consequences of miniaturisa-
tion. Unlike insects, which may be able to modify several 
parts of their exoskeleton, miniaturised vertebrates such 
as fishes have a greatly reduced capacity for changing 
their basic morphology. Biometric differentiation in small 
or dwarf fishes may thus be the result solely of environ-
mental impact and highly variable, as the miniaturisa-
tion process may itself be linked to adaptation to specific 

ecological conditions rather than to major evolutionary 
fundamentals. This could perhaps trigger the direction 
of morphometric development randomly, making the re-
sulting characters more or less useless for taxonomists. 
In fact, measuring larger series of specimens has shown 
significant variation in some proportions even within a 
particular Apistogramma species, sometimes clearly ex-
ceeding value ranges such as those recently used as diag-
nostic for species delimitation by Mesa & lasso (2011), 
for example. Hence the pattern of black in Apistogramma 
(kullandeR, 1980) and – even more importantly – live 
coloration, where evolutionary development is most 
probably driven by sexual selection rather than other fac-
tors, remain decisive for species determination. Despite 
our arguments and those of kullandeR, Mesa & lasso 
(2011) do not use live coloration as a standard diagnostic 
feature, but instead place excessive value on statistical 
differences derived from inadequate data, and worse, re-
gard collecting sites as diagnostic features. 
 Nevertheless, the most striking synapomorphic char-
acters of Apistogramma megastoma sp. n. and A. barlowi 
are undoubtedly the extraordinary reproductive behav-
iour (described at length by BReeze, 2007; koslowski, 
2002; RÖMER, 2006a-c; RöMeR & RöMeR, 2015) and the 
disproportionately large head and mouth (cf. RöMeR & 
HaHn, 2008, this work) (figs. 1 – 3, 5, 7 – 11, 18 & 19). 
This is especially noteworthy, as lóPez-FeRnández et al., 
(2012), using compound analysis methods in a complex 
study on the radiation of South American geophagines, 
found a clear association between morphology and sub-
strate sifting: among geophagines, substrate sifting is as-
sociated with short, deep heads. All Apistogramma spe-
cies are small-bodied taxa that sift substrate for detritus 
to a moderate extent (RöMeR, 2006), and thus theoretical-
ly should conform with the associated head morphology. 
But on the contrary, at least half of the species of Apisto-
gramma have long heads with a massively enlarged 
mouth structure. As Apistogramma species are also 
highly adept at picking individual benthic invertebrates 
from the substrate, the evolutionary pressure exerted on 
their morphology by their sifting behaviour would appear 
to be less significant than might be expected from the 
above-mentioned study, and simply cancelled out by the 
effects of other factors. 
 steel & lóPez-FeRnández (2014) have argued that 
miniaturisation in cichlid species, including Apistogram-
ma, may be the result of niche-forming processes triggered 
by predation by larger species in general. Particularly un-
der high pressure from predatory species such as Cren-
icichla or Hoplias, the ability to employ a mouth-brood-
ing strategy ought to be of significantly higher efficiency 
compared to the fry-guarding behaviour known from other 
Apistogramma species. Not only because the larvae, and 
later the growing fry, can be protected within the mouth, 
but also because the brood may rapidly be moved from the 
actual danger zone to a safer area in the guarding parent′s 
(in this case the female′s) territory. Hence mouth-brooding 
behaviour might be seen as an adaptive result of niche 
forming under (extreme) predation. 
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 Several other species of the genus Apistogramma 
have developed extraordinary modifications of morpho-
logical characters. They include some that have evolved 
extreme sexual size polymorphism and enlarged mouth 
and jaws, probably as a result of mate choice systems (cf. 
engelking et al., 2010; RöMeR, 2006; RöMeR et al., 2014). 
But none of these species has been identified as mouth-
brooding (linke & staeck, 2006; Mayland & BoRk, 
1997; RöMeR, 2000, 2006; RöMeR & RöMeR, 2015; stae-
ck, 2003). RöMeR & HaHn (2008) discussed environmen-
tal conditions that might be expected to trigger mouth-
brooding behaviour in the genus Apistogramma, includ-
ing predation. We have subsequently obtained convincing 
evidence from field and laboratory observations (Beninde 
et al., in prep.; RöMeR, unpubl. data), that most species of 
Apistogramma are highly adapted to survive at very low 
levels of dissolved oxygen. Beninde et al. (in prep.) have 
found breeding females of various Apistogramma species 
in water with extreme oxygen levels significantly lower 
than 1 mg /l. Apistogramma females were regularly ob-
served in extremely shallow, warm (up to 35 °C), nearly 
anoxic, and acid water. Here numbers of large predators 
were low to zero, and, as usually only one Apistogramma 
species was observed in such physiologically extreme en-
vironments, it is possible that even interspecific compe-
tition is lacking, creating conditions that constitute safe 
territory for brooding dwarf cichlid females (RöMeR et al., 
2012). Nevertheless, in addition to continuous predation, 
interspecific competition may be a key factor in develop-
ing mouth-brooding behaviour against a given environ-
mental background. In fact we have repeatedly found up 
to four, occasionally up to six, species of Apistogramma 
living sympatric in a variety of Peruvian and Brazilian 
locations (see also RöMeR 2000, 2006). 
 The head and mouth morphology of A. megastoma sp. 
n. is obviously related to mouth-brooding behaviour, and 
must be seen as the result of (sexual) selection and a gen-
eral tendency to maximise reproductive success and opti-
mise biological fitness. Small fishes have few opportuni-
ties to maximise direct reproductive success. They may, if 
they produce numerous small eggs, spawn repeatedly with 
high frequency and carry out some form of brood care on 
eggs, larvae, and even fry in order to positively influence 
the survival probability of their offspring. sHine & gReeR 
(1991) have discussed what triggers variation in species 
clutch size. And in fact many miniaturised species have 
a significantly increased relative egg size, compensated 
by a reduction in egg numbers and intensified brood-care 
behaviour. Apistogramma species are among the smallest 
Neotropical fishes and have significantly enlarged eggs 
compared to smaller non-cichlid species like characids. In 
addition, it is also well known that mouth-brooding spe-
cies regularly produce significantly larger eggs compared 
to their non-mouth-brooding congeners. Furthermore, 
large body size in mouth-brooding species appears to be 
positively correlated with either egg number or egg size, 
with larger head size resulting in increased carrying ca-
pacity during incubation of the brood. The combination 
of these factors may directly result in higher reproductive 

success per se, and, in the long term, in individual biologi-
cal fitness. Hardly surprisingly, the two larvophilic mouth-
brooding Apistogramma species are among the largest 
species known from the genus (cf. RöMeR & HaHn, 2008). 
Only wild-caught males of the recently described Apisto-
gramma kullanderi VaRella & saBaj PéRez, 2014 grow 
to a larger size (reproductive details are still unknown), 
while wild-caught females of Apistogramma megastoma 
sp. n. are the largest known in the genus. 
 All species of Apistogramma lay p-type eggs of fairly 
uniform size (RöMeR, 2001, 2006). The eggs of Apisto-
gramma barlowi are significantly larger than those of all 
congeners (koslowski, 2000, 2002, 2003; RöMeR, 2006; 
staeck, 2004). Females of most Apistogramma species, 
e.g. A. cacatuoides, may produce about 100 to more than 
250 eggs in a single clutch (RöMeR, 2001), but even fe-
males of the smallest species within the genus, e.g. A. 
wapisana RöMeR et al., 2006, may regularly produce up 
to 150 eggs in a single clutch (RöMeR, 2001 & unpubl. 
data). In A. barlowi the size difference results in a signifi-
cantly smaller clutch size and lower number of offspring 
compared to non-mouth-brooding species: A. barlowi 
clutches rarely contain more than about 30 eggs. It might 
thus be expected that Apistogramma megastoma sp. n. 
would share larger egg size and low egg numbers with 
A. barlowi, but this is not the case. Egg size in Apisto-
gramma megastoma sp. n. is intermediate between that 
of A. barlowi and non-mouth-brooding species such as 
A. cacatuoides. Comparably sized females of Apisto-
gramma megastoma sp. n. (~ 25-30 mm SL) may lay 
about twice as many or even more eggs than those of A. 
barlowi, with clutch size in large females (>40 mm SL) 
regularly exceeding 100 or more eggs (CIR & UR, un-
publ. data). The fact that clutches of A. megastoma sp. n. 
are much larger and the eggs smaller is another diagnos-
tic but far less obvious feature of the reproduction of the 
two mouth-brooding species. In aquarium experiments, 
independent of the size of eggs or clutch the reproductive 
success of Apistogramma megastoma sp. n. proved to be 
significantly dependant on the mouth-carrying capacity 
of the guarding female when fry needed to be picked up 
in the event that the potential predator Crenicichla regani 
Ploeg, 1989 approached the offspring (RöMeR, 2000, 
2001). Based on our observations it may be speculated 
that bi-parental mouth-brooding behaviour, as observed 
in Apistogramma barlowi, has developed from shelter-
brooding ancestors (with female brood care) via maternal 
mouth-brooding relatives such as Apistogramma megas-
toma sp. n., as a response to high predation pressure. 
 The case of Apistogramma barlowi and Apisto-
gramma megastoma sp. n. suggests the desirability of 
increased systematic focus on species or species groups 
within the genus with large distributions (e.g. A. agas-
sizii, A. bitaeniata, and A. cacatuoides), as these may 
in fact represent species clusters with several cryptic 
species included. The phenomenon is not restricted to 
Apistogramma: recently genetic microsatellite marker 
inspection of the hatchetfish Carnegiella marthae (My-
eRs, 1927) in the Brazilian Rio Negro system has brought 
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to light two cryptic species within that taxon (Piggott et 
al., 2011). And the tools for closer inspection of Apisto-
gramma species and populations are now available fol-
lowing the development of specific microsatellite mark-
ers (QuéRouil et al., 2016). 
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