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ABSTRACT: With an estimated 800-1000 species, the cichlid fishes of Lake Malawi 

represent the largest known adaptive radiation of vertebrates from common ancestry in a 

limited geographical area, in this case a single lake. Although they represent a major system 

for the study of evolution, and have considerable local economic value, the presence of so 

many closely-related and poorly known species presents formidable difficulties for 

researchers, conservationists and resource managers. At least half of the plausible species 

remain undescribed. The present work reports on progress in their identification, assessing 

evidence from examination of specimens and photographs in conjunction with studies of type 

material and literature. Here, we focus on the endemic subtribe Rhamphochromina (ópelagic 

cladeô), of which 37 known species are considered, along with 10 miscellaneous 

óhaplochromineô species (tribe Pseudocrenilabrini) in non-endemic genera. We also consider 

10 ótilapiaô species (tribes Coptodonini, Oreochromini and Tilapiini), several of which have 

been introduced to the catchment for aquaculture and may in time become established in the 

wild, if they have not already done so. This work represents one of three free-standing 

preprints, which can be modified as identifications are improved and species formally 

described.  
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Introduction  

 

The cichlid fishes of the African Great Lakes have been the subject of many studies covering 

behaviour, morphology, genetics and systematics, but taxonomically they remain poorly 

known, with many undescribed species (Snoeks 2004; Konings 2016). This is a reflection of 

the difficulties in distinguishing among many closely-related species (Snoeks 2004), as well 

as the lack of interest in traditional taxonomy among researchers (Bouchet et al. 2023). A 

further problem is raised by the difficulty in working around old descriptions which retain 

taxonomic priority despite often being based on a small number of specimens which are 

sometimes poorly preserved and/or lack information on key diagnostic features, such live 

coloration or accurate collecting localities. Future progress is likely to be hindered by 

difficulties in obtaining access to freshly collected material by researchers based externally as 

a result of administrative hurdles raised in response to Access and Benefit Sharing legislation 

through the Nagoya Protocols (Bouchet et al. 2023; Sherman et al. 2025). At present, there is 

considerable interest in applying a range of modern methods to study the evolution and 

genetics of African lake cichlids at a large scale (e.g. Malinsky et al. 2018; Svardal et al. 

2019; Ronco et al. 2020a; Meier et al. 2023). While the fauna of Lake Tanganyika is 

reasonably well-known (Ronco et al. 2020b), there are substantial gaps in current knowledge 

of the cichlid fishes of Lakes Victoria and Malawi. Identification to species-level is often 

problematic and uncritically labelled sequences accessioned into international databases, 

including the NCBI Sequence Read Archive and European Nucleotide Archive, may be 

storing up problems for future researchers. The purpose of the present work is to provide a 

primer to the identification of Lake Malawiôs cichlid fauna, in particular to support recent and 

planned publications based on genomic data (Malinsky et al. 2018; Svardal et al. 2019; 

Turner et al. 2022; Ciezarek et al. 2024; Sawasawa et al. 2024, Blumer et al 2025, Camacho 

Garcia et al. 2025), but it is hoped that it will also assist in future field work and taxonomic 

studies.  

Recently, a number of nomenclatural issues have been straightened out by Oliver (2024). The 

tribe óHaplochrominiô has been found to be a junior synonym of the tribe Pseudocrenilabrini, 

on the basis that the genus Pseudocrenilabrus is the type genus of the family-level name 

Pseudocrenilabrinae used for the cichlid subfamily that includes all African cichlids. A 

follow-on effect of this is that if the subfamily is split into further divisions using family-level 

names, any that contain Pseudocrenilabrus have to take this name, but with the ending 

appropriate to a particular taxonomic level. A confusing consequence of this is that any 

derived informal name, ópseudocrenilabrineô could refer to the subfamily 

(pseudocrenilabrinae: all African cichlids), the tribe (pseudocrenilabrini: óhaplochrominesô) 

or the subtribe (pseudocrenilabrina: Pseudocrenilabrus and close relatives). As the term 

óhaplochromineô is widely used in taxonomic and other literature, it is here retained as an 

informal name for the tribe Pseudocrenilabrini. 

Oliver (2024) also created formal subtribal names for the Lake Malawi endemic 

haplochromines, among others, and these will be used here. The present volume will cover 

the Rhamphochromina (pelagic subradiation: Oliver 2024), along with miscellaneous cichlids 

of non-endemic genera known from within the Lake Malawi catchment, whether naturally 

occurring or cultivated in aquaculture facilities (Astatotilapia, Coptodon, Oreochromis, 
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Pseudocrenilabrus, Serranochromis, Tilapia). It is intended that this document will  remain as 

an open access preprint that will be updated to reflect additional collections and 

nomenclatural changes. 

 

Methods 

Evidence useful for Lake Malawi cichlid species identification comes from photographs, 

either of live fish underwater, or from recently collected specimens from food fisheries or 

experimental surveys. Useful evidence also comes from illustrations of preserved specimens. 

Colour and overall body shape are the most useful features in species identification. In cases 

where preserved specimens are available, useful information can be obtained from 

examination of oral and pharyngeal dentition, cephalic lateral line pores and gillrakers. Other 

features are often of limited value in identification (see Turner 2025).  

Where possible, in the following pages, presentation of species identification features has 

involved reference to original species descriptions, including text, illustrations and type 

specimens, although the task of investigating the latter is far from complete. Fortunately, 

many of the early taxonomic works are now in the public domain, particularly through the 

Biodiversity Heritage Library (BHL). We have also had kind permission to use original 

illustrations which remain the intellectual property of individuals or public institutions, such 

as museums.  

Species including all known undescribed taxa are listed alphabetically within a taxonomic 

unit (tribe, subtribe). Genera containing more than one species in the area are discussed 

briefly before listing the species. This work is intended to remain as a permanent preprint, 

and as such is not considered a valid taxonomic work by the International Council for 

Zoological Nomenclature (despite being a permanent record), so we will make no new 

taxonomic proposals but retain existing published names (formal and informal) where 

possible. In a few cases, we have had to make a decision among competing taxonomies. In 

general, we have tried to follow Eschmeyerôs Online Catalog (Fricke et al. 2025) which is 

comprehensive, regularly updated and free to access. In a few cases, we have had to coin new 

informal names, generally for taxa not previously recognised. At present, around half of all 

Lake Malawi cichlids remain undescribed, but the great majority of those are known by 

informal names, a practice stretching back to Ribbink et al.ôs (1983) monograph on rocky 

shore fishes.  

Photographs are credited to the photographer where known, with the following abbreviations: 

AK = Ad Konings; GFT = George Turner; GFT lab= George Turner and collaborators; HS= 

Hannes Svardal; HS lab= Lab of Hannes Svardal; MJG= Martin Genner, NHM= London 

Natural History Museum staff. Line drawings are mostly credited to the source publication 

with the artist often uncredited.   
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Diplotaxodon Trewavas 1935: species MC831-851. 

 

Family:  Cichlidae; Subfamily: Pseudocrenilabrinae; Tribe:  Pseudocrenilabrini; Subtribe: 

Rhamphochromina. 

Type species: Diplotaxodon argenteus Trewavas 1935 

Contained valid species: Diplotaxodon aeneus, Diplotaxodon altus, Diplotaxodon apogon, 

Diplotaxodon argenteus, Diplotaxodon dentatus, Diplotaxodon ecclesi, Diplotaxodon 

greenwoodi, Diplotaxodon limnothrissa, Diplotaxodon longimaxilla, Diplotaxodon macrops 

Proposed undescribed taxa: Diplotaxodon sp. 'bigeye blackdorsal', Diplotaxodon sp. 

óbrevimanusô, Diplotaxodon sp. 'brevimaxillaris', Diplotaxodon sp. 'holochromis', 

Diplotaxodon sp. 'limnothrissa blackdorsal', Diplotaxodon sp. 'limnothrissa blackpelvic', 

Diplotaxodon sp. 'limnothrissa msaka', Diplotaxodon sp. 'macrops north', Diplotaxodon sp. 

'ngulube', Diplotaxodon sp. 'offshore', 

Taxa considered invalid: Diplotaxodon sp. óbigeye white bellyô (Blumer et al. 2025, 

Camacho Garcia et al. 2025); Diplotaxodon sp. ódeepô (Turner 1996, Turner et al. 2004); 

Diplotaxodon sp. ódeep mottledô (Turner et al. 2004); Diplotaxodon sp. 'similis white-back 

south' = D. altus; Diplotaxodon sp. 'similis white-back north' = D. sp. óbrevimanusô. 

Taxa of uncertain status: Diplotaxodon sp. ódeep mozambiqueô (Turner et al. 2004). 

Generic reviews & diagnoses: Trewavas 1935, Eccles & Trewavas 1989; Turner et al. 2004.  

Generic diagnosis: ñHaplochromines endemic to Lake Malawi, without distinct bars or 

stripes, but sometimes showing darkening of the upper or lower part of the body, or general 

darkening. Mouth oblique, lower jaw projecting, moderately strong sometimes with a mental 

knob. Teeth all simple, in two to four rowsò (Eccles & Trewavas 1989).  

 

ñCichlid fishes endemic to Lake Malawi and associated water bodies. Apart from 

reproductively active males, all individuals are silvery and countershaded, lacking stripes, 

bars or flank spots. The premaxillae are not beaked and the teeth are simple, conical and 

closely-packed. The gape is strongly angled upwardsò (Turner et al. 2004).  

 

Initially, attempts were made to define the genus partly on osteological traits: ñNear 

Haplochromis. Mouth oblique ; teeth conical, biserial. Paired laminar inferior apophyses 

extending the whole length of third or third and fourth vertebraeò (Trewavas 1935), but the 

inferior apophsis trait was put aside due to lack of knowledge of species subsequently added 

(D.ecclesi, D. greenwoodi) or known but undescribed (Eccles & Trewavas 1989). It is now 

known not to be a synapomorphy of the genus (Turner 1994a,b).  

Field Diagnosis: Silvery fish coming in a variety of body shapes, but with small teeth 

compared to the big teeth of Rhamphochromis, with bigger eyes and stronger jaws than other 

pelagic haplochromines including Copadichromis mloto. Mouths usually upwardly-angled 

(more so than in Pallidochromis). Breeding males are variously marked in black and white 

(apart from pale yellow eggspots, and a pinkish hue in one species) but not with vertical, 

horizontal or oblique stripe or any kinds of flank spots. 
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Species diagnoses: Diplotaxodon species are highly problematic to identify, with many taxa 

showing considerable overlap in morphometrics and meristics. Many are essentially 

indistinguishable as females or immature individuals, but show clear differences in male 

breeding dress. This is not without its difficulties either, as male breeding dress can be 

exhibited in varying degrees of development, which may lead to spurious distinctions. 

Additionally, the same (or very similar) male breeding dress can be re-used by other species 

in the genus with different body shapes. Further difficulties lie in past species descriptions: D. 

altus, D. argenteus, D. dentatus, D. greenwoodi and D. longimaxilla were all described from 

specimens lacking clear information on male breeding dress. Diplotaxodon ecclesi was 

described from a single specimen, and although it appears to show some male breeding 

coloration in the photograph of the type specimen, this has proved particularly problematic to 

identify since. Diplotaxodon limnothrissa was described from a large number of specimens, 

including males in breeding dress, but the holotype was a female, which is not helpful as it 

now appears that there are 2 or 3 species that are essentially indistinguishable except on the 

basis of male breeding dress. Diplotaxodon aeneus was described from a few mature males, 

but they were not photographed fresh, and had been deep-frozen prior to preservation, which 

may have altered their colours. Really only D. apogon and D. macrops were described from a 

reasonable number of specimens, including males photographed freshly collected in breeding 

dress, taken as holotypes. Proper resolution of the group will require extensive sampling 

focussed on whole genome sequencing of males photographed and preserved in various 

stages of breeding dress: from this it may (or may not) prove possible to calibrate 

morphological or simpler genetic methods of identification of females and immatures. For 

now, identification is very dependent on a small number of experienced workers operating 

from óeyeballingô similarities and differences in shape, partly calibrated with information on 

male breeding dress, where known. We have tried and failed to make progress using a range 

of statistical analyses of a range of measurements and counts: generally with a reasonable 

sample size, every species overlaps with a least one other species in any given trait. Lower 

gillraker counts and visual inspection of the size of jaw teeth have some utility in a few cases.  

Phylogenetic comments: Diplotaxodon + Pallidochromis forms a clear clade in all 

molecular analyses to date. Along with Rhamphochromis, they are resolved as the first 

endemic subradiation to have diverged from the stem Astatotilapia. Phylogenetic analysis of 

whole genome sequences (Camacho Garcia et al. 2025) tends to confirm that when adequate 

samples are available, Diplotaxodon can be split into clearly genetically distinct species. In 

many cases, morphologically-similar species pairs that differ largely in male breeding dress 

have not been resolved as sister taxa. It appears Diplotaxodon is comprised of multiple 

ógoodô genetic species, but there is a lot of morphological parallelism.  
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MC831. Diplotaxodon aeneus Turner & Stauffer 1998 

 

Diplotaxodon aeneus was described by Turner & Stauffer (1998) from six specimens 

collected to the north-east of Nkhata Bay: they were not actually seen or photographed fresh 

by the authors, but had been deep-frozen. They are deep-bodied with large eyes, large mouths 

and a prominent premaxillary pedicel. The mature males were dark with an overlying 

coppery cast, and completely lacked any white margin to the dorsal fin (in contrast to other 

short-bodied, big-eyed species). They have 18-20 lower gillrakers, two rows of simple jaw 

teeth, Dorsal fin XIII -XV, 11-12; Anal fin III, 10-12; Longitudinal line scales 33-35, Cheek 

Scale rows 2-3. They are known to attain 14cm SL (larger than D. macrops and D. apogon), 

and are recorded mainly from deep water in the northern half of the lake, although a few 

specimens were reported from Domira Bay (Turner et al. 2004). The species has not been 

positively identified since 2004. The full genome of this species not been sequenced. 

 

 

Fig. 831.1: Diplotaxodon aeneus, holotype.  
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MC832. Diplotaxodon altus Stauffer, Phiri & Konings 2018 

 

Diplotaxodon altus was described by Stauffer et al. (2018) from five specimens collected in 

the SW Arm, from midwater Chirimila nets in 2013 (fig. 832.1). No fresh photographs or 

details of male breeding dress were presented. The body is relatively deep, the mouth not 

particularly large or upwardly angled and the eyes of moderate size. There are 21-26 lower 

gillrakers on the outer arch, which is higher than D. greenwoodi, D. longimaxilla and D. sp. 

óbrevimaxillarisô. Stauffer et al. (2018) suggested that specimens recorded D. sp. ósimilis 

whiteback southô (Genner, in Konings 2016), D. sp. ódeepô (Turner 1996, Turner et al. 2004; 

fig. 832.2), D. sp. ódeep mottledô, D. sp. ódeep white-topô and D. sp. ódeep Mozambiqueô (all 

Turner et al. 2004) might also be D. altus. Re-examination of photographs and specimens 

suggests that this is very likely to be correct, although we have not yet located material for 

ódeep Mozambiqueô. In addition, specimens collected in 2025 in the south of the lake appear 

to be males in full breeding colour (figure 832.3). From a combination of the information on 

specimens recorded under these various names, it appears that D. altus is widespread in Lake 

Malawi, often collected by bottom trawling in waters of depths of 50-90m, but occasionally 

deeper. It was not collected by sampling in the middle of the lake, over the anoxic zone, and 

appears to be a midwater-feeding member of the benthic community rather than a truly 

pelagic species. Turner et al. (2004) report a maximum size of 224mm SL, although that is 

from one exceptional specimen (and probably needs to be checked); the majority were less 

than 190mm SL. 

The full genome of a single specimen has been sequenced under the name D. sp. óbig eye 

white dorsalô (Blumer et al. 2025; Camacho Garcia et al. 2025). This was obtained from 

Chipoka in 2004 from a batch of fin clips from the same species put in the same vial; 

representative specimens are shown in figure 832.4. One of this batch of specimens is 

illustrated in Konings (2016) as D. sp. ósimilis whiteback southô, and those individuals appear 

to be males with partially developed breeding dress. From phylogenetic analyses of the 

genome-wide data, the species appears closely-related to D. sp. óngulubeô and to a specimen 

provisionally assigned to D. cf. óholochromisô (Camacho Garcia et al. 2025). 

 

 

 

Fig. 832.1: Diplotaxodon 

altus, holotype, 162mm SL. 
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Fig. 832.2: Diplotaxodon 

altus, #1996.752, trawl 

catch, Maldeco Fisheries, SE 

Arm, 1996 [GFT].  

 

 

Fig. 832.3:  

Diplotaxodon altus, mature 

male, southern arms, pair 

trawl catch 2025 [Monkey 

Bay Capture Fisheries 

Centre] 

 

 

Fig. 832.4: Diplotaxodon 

altus, males with developing 

breeding dress, 2004-342, 28 

July 2004, Chipoka. 

Sequenced. [MJG] 
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MC833. Diplotaxodon apogon Turner & Stauffer 1998. 

 

Diplotaxodon apogon was described from 22 types in 1998. It is a small species (largest of 

the types was 117mm SL) with a short body and large eye. Adult males are distinguished by 

their pale underside and broad white dorsal fin margin, contrasting with the dark bellied 

males of D. macrops, D. aeneus and D. ecclesi. Konings (2016, citing Genner pers. comm.) 

has suggested that it might be a junior synonym of D. ecclesi. However, the single type of D. 

ecclesi is a black-bellied male with a narrow white dorsal fin margin and a size out of the 

range of the D. apogon material, 145.7mm SL (Burgess & Axelrod 1973). D. apogon also has 

12-14 dorsal spines (mode 13) compared to 15 in D. ecclesi. Ceratobranchial gillraker counts 

also differ: 16-20 v 22. Body depth of D. ecclesi was given as 33.3% SL, compared to 32.4-

37% SL in D. apogon, but only individuals less than 80mm SL had such slender bodies. In 

addition to male breeding colour, a number of meristic and morphological differences were 

also noted to differentiate the species from D. macrops, for example, D. apogon has a 

relatively longer lower jaw. The type series specimens are all from the southern arms of the 

lake, where the species seems to be common at depths of around 100m. Elsewhere, large-

eyed specimens with similar breeding colours are often found but these are generally larger 

and their relationship to D. apogon is unclear. These are treated herein as Diplotaxodon sp. 

óoffshoreô. 

The full genomes of two mature males have been sequenced (Blumer et al. 2025, Camacho 

Garcia et al. 2025), both collected from the south and both showing characteristic body shape 

and male breeding dress of D. apogon (fig. 833.3-4). Phylogenetic analysis based on these 

genome data indicates D. apogon is relatively distantly related to other sequenced óbig-eyedô 

Diplotaxodon species, but is sister to a clade comprised of D. greenwoodi, D. longimaxilla 

and Pallidochromis tokolosh (Camacho Garcia et al. 2025). These are all much larger species 

with strongly predatory facies. 

 

 

Figure 833.1: Type of D. 

apogon, mature male, 

87.8mm SL , trawled from 

100m depth off Monkey 

Bay, 28 Feb 91 [GFT]. 
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Figure 833.2: Freshly 

collected mature male 

paratypes of D. apogon, 

trawled from 100-105m 

depth off Chinyankwazi 

Island, 21 Jan 91 [GFT]. 

 

 

Fig. 833.3: Diplotaxodon 

apogon, sequenced male, 

D13-I04 trawled off Cape 

Maclear, 4 March 2016 

[HS]. 

 

 

Fig. 833.4: Diplotaxodon 

apogon, sequenced male, 

D14-A03, trawled off Cape 

Maclear, 4 March 2016 [HS] 
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MC834. Diplotaxodon argenteus Trewavas 1935 

The type species of Diplotaxodon was described by Trewavas in 1935 from three whole 

specimens, and a skeleton collected from the southern end of the lake, by Cuthbert Christy 

and accessioned into the Natural History Museum London (fig. 834.1). These do not show 

male breeding dress. They are slightly predatory in appearance with relatively large 

upwardly-angled mouths, strong teeth, and a long premaxillary pedicel, but they have a 

relatively high lower gillraker count, of 23-25 (non-types, which may not be correctly 

identified, showed a wider range of 20-27). A high gill-raker count is often consistent with a 

diet of small prey. The high gillraker count helps to distinguish them from the broadly similar 

D. longimaxilla, which also tends to have a larger eye, stronger jaws and a less upwardly-

angled snout. The types of D. argenteus range from 145.5 to 150mm SL, but specimens from 

the 1990s collections (again with caveats of identification) were up to 180mm SL, although 

few exceeded 160mm (fig. 834.2). Male breeding dress was characterised by silvery flanks 

but black dorsally and on the upper part of the snout, the lips and throat, unpaired fins and 

pelvics (fig. 834.3). The species was common in trawl catches in the southern arms from 34-

114m, but was it was not common in the offshore catches from above the anoxic layer, 

suggesting the species was more benthic than truly pelagic. The genome of a single specimen 

(fig. 834.4) from Nkhata Bay has been sequenced (Camacho Garcia et al. 2025; Blumer et al. 

2025), but reported under the name D. sp. óholochromisô (sequence code cichlid6978788). It 

was a large female of 177mm SL, which is rather large for D. sp. óholochromisô and a 

gillraker formula of 7/1/24, which is outside the range for D. longimaxilla. We now think that 

this is D. argenteus. In a phylogenetic analysis, this specimen clusters with D. altus and D. 

sp. óngulubeô and not with the other specimen identified as D. sp. óholochromisô (Camacho 

Garcia et al. 2025). 

 

 

 
Fig. 834.1: Types of 

Diplotaxodon argenteus, 

with lectotype above, 

London Natural History 

Museum 2023 [GFT]. 
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Fig. 834.2: Diplotaxodon 

argenteus, #1996.769, 

Maldeco commercial trawl, 

1996 [GFT]. 

 

 

Fig. 834.3: Diplotaxodon 

argenteus? (or D. dentatus?) 

mature male #1996.766, 

Maldeco commercial trawl, 

1996 [GFT]. 

 

 

Fig. 834.4: Diplotaxodon 

argenteus, D03-A03, bought 

from fishermen, Nkhata Bay, 

21 Feb 2016 [HS]. 
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MC835. Diplotaxodon dentatus Stauffer & Konings 2021 

The species was described from eight specimens collected together off Monkey Bay in the 

south of the lake at a depth of 73m (fig. 835.1). Initially identified as D. argenteus, they were 

distinguished on the basis of their shorter snouts, 26.6ï29.2 % HL v 31.7ï34.2 % HL for D. 

argenteus. The types are 97-120mm SL, considerably smaller than those of D. argenteus 

(145.5 to 150mm). Like D. argenteus, they have large teeth that are visible when the mouth is 

closed (fig. 835.4). They have a similar lower gillraker count of 23-27. They appear to 

conspecific with D. sp. óblackfinô (Turner et al. 2004), collected from Likoma Island, Nkhata 

Bay and SE Arm, at depths of 50-70 m. Although many specimens were collected and 

preserved, no fresh photographs were presented, but it was found that specimens had similar 

male breeding colours to D. argenteus but matured at smaller sizes, with no specimens above 

132mm SL. Many specimens showed dark lappets and a dark area in the middle of the caudal 

fin, like the types, along with dark pelvic and anal fins and dark areas on the snout. A full 

genome of this species has not yet been sequenced. One specimen collected in 2023 

potentially available for sequencing has the appropriate phenotype and may represent this 

species (fig. 835.3).  

 

 

Fig. 835.1: Diplotaxodon 

dentatus, 

holotype from original 

description.  

 

 

 
 

 

Fig. 835.2: Diplotaxodon 

dentatus specimens collected 

from 1996-98 as D. sp. 

óblackfinô. #758 from SE 

Arm, Maldeco, #4085 

Karonga [GFT] 
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Fig. 835.3: Diplotaxodon 

dentatus, BMNH 

1988.1.22:141-149, adult 

male, 115mm SL, trawl off 

Monkey Bay at 40 fathoms 

(~75m) 24 May 1985 [GFT]. 

 

 

Fig. 835.3: Diplotaxodon 

dentatus, MWA2891, 

Nkhata Bay Station NKB66, 

-11.781, 34.278, 4 Nov 2023 

[HS lab].  

 

 

 

Fig. 835.4: Diplotaxodon 

dentatus, holotype, jaws and 

teeth, from original 

description.  
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MC836. Diplotaxodon ecclesi Burgess & Axelrod 1973 

 

Diplotaxodon ecclesi was described in 1973 from a single specimen, about 145mm SL. It is a 

slender fish with a large eye and relatively small jaws, dark overall with a thin white dorsal 

fin margin and hints of an eggspot or two on its anal fin. It has not been positively identified 

since its original description, although it was collected from a very well-sampled area: bottom 

trawling at a depth of about 80m just off Monkey Bay. There are two taxa with an overall 

dark male breeding dress and a white dorsal fin margin, that we have considered for 

comparative purposes. The first of these is Diplotaxodon macrops, which has a stockier body 

(for 22 D. macrops: 30-36.8 %SL v 31.6% for D. ecclesi, a relatively larger eye (32.6-39.7 % 

Head Length v 32.9% in D. ecclesi), a much wider white dorsal fin margin, and is not known 

to attain sizes of more than 12cm SL. Although the morphometric ranges just overlap, taken 

together with the overall specimen length and the dorsal fin margin width, it seems unlikely 

that D. ecclesi and D. macrops are conspecific. The second option is D. sp. óholochromisô, 

which gets larger, up to 160mm SL and has a similarly narrow white dorsal fin margin, but it 

has a relatively deep body, with the deepest point well behind the pectoral fin base, in 

contrast to D. ecclesi, where they are about level. The type of D. ecclesi has a lateral line 

count of 32 which is lower than has been recorded for D. macrops or D. sp. óholochromisô, 

but perhaps this this is due to observer differences in methods. We consider it possible that D. 

ecclesi is a small male D. sp. óholochromisô that had finished breeding and lost body 

condition, resulting in its overall slender óbig-headedô look. Equally, it may represent a 

further species that has not been recorded in breeding dress in the subsequent 50-odd years 

since its description. 

 

 

Fig. 836.1: Holotype of Diplotaxodon ecclesi, from the original description. 
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MC837. Diplotaxodon greenwoodi Stauffer & McKaye 1986 

 

This large, deep-bodied Diplotaxodon was described from four specimens collected at 86m 

depth off Mumbo Island in the south of the lake. The largest type, the holotype, was a female 

of 198mm SL (fig. 837.1). The species is distinguished by its large laterally compressed 

body, huge mouth and steeply-angled gape (57-66o). The description states that the species is 

prognathous, which is certainly rather dramatically clear on the illustration of the type and on 

specimens in the London Natural History Museum collected in the 1950s as intended types of 

a new species to be called óDiplotaxodon eugnathusô (fig. 837.2), but this trait seems to be 

quite a variable trait. Males in breeding dress were first illustrated by Turner et al. (2004), 

showing darkening on the dorsal surface, much of the head and all of the fins, with a number 

of yellow eggspots on the anal fin, but with silvery flanks and belly (fig. 837.3). Maximum 

size is at least 244mmSL, perhaps 27cm. The species is mainly found in deepwater, from 

50m to at least 148m depth. In the original description, it was suggested that the species was 

a paedophage, based on (i) the finding of eggs in the stomach of the type, although it was 

admitted they could have been swallowed in the chaos of the trawl landing and (ii) the steeply 

angled gape and the distribution of the jaw teeth deeply embedded along the outer anterior 

end of the jaws. However, the species seems very common compared to other paedophagous 

species, it has much longer jaws and the drawing of the lower pharyngeal bone in the 

description shows rather large sharp widely-spaced teeth of a kind that would seem 

unnecessary for processing soft eggs or embryos (fig. 837.5). Allison et al. (1996) found that 

stomachs of D. greenwoodi contained the remains of larger juvenile cichlids. The full 

genome of a single specimen has been sequenced (Blumer et al. 2025, Camacho Garcia et al. 

2025), which was one of a pair of adult males collected at Nkhata Bay in 2004, a 

representative specimen is shown in figure 837.4. Phylogenetic analysis of this genome 

sequence indicates that the species is sister to Pallidochromis tokolosh, with D. longimaxilla 

as sister to this pair (Camacho Garcia et al. 2025). Both P. tokolosh and D. longimaxilla are 

large predators from the same habitat, but with more slender bodies and less upwardly-angled 

mouths.  

 

 

 

Fig. 837.1: Type of D. 

greenwoodi, from original 

description (cropped). 
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Fig. 837.2: Specimens of 

Diplotaxodon greenwoodi 

collected by T.D. Iles in the 

1950s, intended as types of 

óD. eugnathusô which was 

never described. Deposited 

in the London Natural 

History Museum. 

Uncatalogued at the time 

they were photographed by 

M.K. Oliver in 1971 (and 

apparently still so at the time 

of writing).  

 

Fig. 837.3: Mature male 

Diplotaxodon greenwoodi, 

collected from trawl in SE 

Arm, 1996 [GFT] 

 

Fig. 837.4: Diplotaxodon 

greenwoodi, #2004-117 

bought from fishermen at 

Nkhata Bay, 15 April 2004, 

[MJG]. 

 

Fig. 837.5: Lower 

pharyngeal bones showing 

larger, more widely spaced 

teeth, especially on 

posterior rows of 

Diplotaxodon greenwoodi 

(left) compared to 

Caprichromis liemi, a 

known paedophage, from 

original descriptions.  
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MC838. Diplotaxodon limnothrissa Turner 1994. 

This species was described from numerous specimens from the southern part of the lake 

(Turner 1994a). The species was distinguished by its elongate body shape, small mouth, 

relatively small eye and small teeth (fig. 838.1). Several males in breeding dress were 

included in the type series and they all exhibited a similar phenotype, dark dorsally with a 

white dorsal fin and pale pelvic fins (fig. 838.2). Some individuals exhibited a pale óblazeô on 

the upper part of the head. The decision to choose a female as the holotype was unfortunate, 

as it has subsequently been found that there are up to three further species with very similar 

body shapes and meristics, that cannot really be distinguished except on male breeding 

colours. When these are described, a male paratype should probably be selected as the 

neotype for D. limnothrissa. It seems that D. limnothrissa is the most common of the similar 

species in the southern part of the lake, so the current holotype is probably conspecific with 

the male paratypes with white dorsal and pelvic fins. Members of the D. limnothrissa 

phenotype are ecologically very important and dominate the fish biomass in the open waters 

of the lake, with an estimated 87,000 tonnes present in the lake (Menz 1995). Their diet is 

dominated by crustaceans such as the copepods Tropodiaptomus, Mesocyclops, and 

cladoceran Diaphanosoma, but occasionally also Chaoborus fly larvae and pupae, fry of the 

danionid fish Engraulicypris, as well as filamentous diatoms, particularly Aulacoseira 

(Turner et al. 2004). 

A total of 33 specimens of D. limnothrissa have had full genomes sequenced (Blumer et al. 

2025, Camacho Garcia et al. 2025), with phylogenetic analyses of those data showing all 

individuals form a single clade. Of these, all males in breeding dress corresponded to the 

white dorsal, white pelvic phenotype (fig. 838.3-6), while other specimens were identified by 

their position in the phylogeny (fig. 838.7-8). These came from a wide range of locations: 

SW Arm 16, SE Arm 1, Cape Maclear 3, Chiofu Bay 2, Nkhata Bay 4, Chilumba 4. There 

was minimal geographic structure, consistent with previous studies using microsatellite DNA 

(Shaw et al. 2000). In the phylogenetic analysis, D. sp. ólimnothrissa black dorsalôwas 

resolved as the sister species to D. limnothrissa, while D. sp. ólimnothrissa black pelvicô was 

more distantly related (Camacho Garcia et al. 2025). 

 

 

Fig. 838.1: Diplotaxodon 

limnothrissa, female 

holotype, SE Arm [GFT]. 

 

Fig. 838.2: Diplotaxodon 

limnothrissa, male paratype, 

SE Arm, 1991 [GFT]. 
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Fig. 838.3: Diplotaxodon 

limnothrissa 3 males n 

breeding dress D04-I05 

(top), D04-I06 (bottom left), 

D05-A02, bought from 

traders, Chilumba main 

beach, 23 Feb 2016 [HS]. 

 

 

 

 
Fig. 838.4: Diplotaxodon 

limnothrissa, D11-D09, 

D11-G01, D11-I04, mature 

males trawled from 85-95m 

depth, off Monkey Bay, 2 

March 2016 [HS] 

 

 

 

 
Fig. 838.5: Diplotaxodon 

limnothrissa, 3 males, D14-

A05, D14-A06, D14-A07, 

trawled off Cape Maclear, 4 

March 2016 [HS]. 
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Fig. 838.6: Diplotaxodon 

limnothrissa, mature males 

D22-J02, D23-A01, D23-

A02, D23-A04, trawled in 

SW Arm, 27 Jan 2017 [HS]. 

 

 
Fig. 838.7: Diplotaxodon limnothrissa, D01-A01, D01-A02, bought from traders, Nkhata Bay, 19 Feb 2016 

[HS]. 

 
Fig. 838.8: Diplotaxodon limnothrissa, D10-C04, C07, bought from fishermen, Chiofu, 29 Feb 2016 [HS]. 
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MC839. Diplotaxodon longimaxilla Stauffer, Phiri & Konings 

2018 

 

Diplotaxodon longimaxilla was described from 12 specimens collected together in a deep 

water trawl off Mbenji Island, Domira Bay, the largest of which was just under 180mm SL. 

The species is similar to D. argenteus but has slightly larger eyes, fewer gillrakers (usually 

16-19, but occasionally 20-21, v 20-27 for D. argenteus), a more arched back and a less 

upwardly-angled gape (fig. 839.1). Stauffer et al. (2018) suggested that taxa discussed by 

Turner et al. (2004) as D. ósimilisô (fig. 839.2), D. sp. ósimilis fatô, and D. sp. 

óbrevimaxillarisô were the same as D. longimaxilla. We are agree with the first two, but D. sp. 

óbrevimaxillarisô (MC842) has a much more steeply angled gape. We also suggest 

Diplotaxodon sp. ólarge blackô (fig. 839.3) and Diplotaxodon sp. óblack argenteusô (fig. 839.4) 

as conspecific with D. longimaxilla. Based on this combination of previously reported taxa, 

we conclude that the species is found all around the lake in suitable habitats, usually near the 

bottom at depths from 70m to 145m. Smaller specimens can sometimes be found as shallow 

as 50-60m. It is not known from the true pelagic habitat over the anoxic zone. It is a 

piscivore, growing to at least 203mm SL. Four clear-cut specimens have had their full 

genomes sequenced (Blumer et al. 2025; Camacho Garcia et al. 2025), from Monkey Bay, 

Nkhata Bay and Chilumba (fig. 839.5). All individuals cluster together on the phylogeny 

generated with these genome data. A slightly more problematic individual that has been 

genome sequenced was collected from near Chinyamwezi Island (fig. 839.6). It is difficult to 

judge its head shape because the throat is puffed out, and unfortunately there is no preserved 

voucher specimen. Nevertheless, it resolves phylogenetically sister to the main group of four 

specimens (Camacho Garcia et al. 2025), and most parsimoniously belongs to this species. 

 

 

 

Fig. 839.1: Diplotaxodon 

longimaxilla holotype, from 

original description.  

 

 

Fig. 839.2: Diplotaxodon 

longimaxilla, SE Arm 

Maldeco commercial 

trawler, shown as D. sp. 

ósimilisô by Turner et al. 

2004 [GFT]. 
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Fig. 839.3: Diplotaxodon 

longimaxilla, purchased 

from fishers, near Salima, 

1996, shown as D. sp. ólarge 

blackô by Turner et al. 2004 

[GFT]. 

 

 

 

Fig. 839.4: Diplotaxodon 

longimaxilla, trawled from 

Cape Maclear between 

Thumbi West and Mumbo, 

1996, shown as D. sp. óblack 

argenteusô by Turner et al. 

2004 [GFT]. 

 

 

 

 
D02-B01, bought from traders, Nkhata Bay, 21 Feb  D04-H03, bought from traders, Chilumba, 23 Feb. 

  
D12-B03, trawled at 85-95m off Monkey Bay, 3 

Mar 
D12-B04, trawled at 85-95m off Monkey Bay, 3 Mar. 

Fig. 839.5: Diplotaxodon longimaxilla, sequenced specimens collected from three widely separated locations in 

the lake in 2016 [HS].  

 

Fig. 839.6: Diplotaxodon cf. 

longimaxilla, D24-H09, 

Trawled at Chinyankwazi, 2 

Feb 2017 [HS]. 
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MC840. Diplotaxodon macrops Turner & Stauffer 1998 

Diplotaxodon macrops was described from 21 specimens from the South East Arm of Lake 

Malawi. The holotype and several paratypes are mature males which were dark all over 

(black when freshly collected in full breeding dress), apart from a broad white margin to the 

spiny area of the dorsal fin (fig. 840.1). Males that are not fully ripe can be paler ventrally, 

but do not show the strongly white belly of D. apogon or D. sp. óoffshoreô males. Females 

and immatures were distinguished from co-occurring D. apogon largely on basis of head 

shape, shorter lower jaw (37-41% SL v 42-46%), greater lower gillraker count (20-25 v 16-

20), and dorsal spine count (14-16 v 12-14). They were deeper bodied than D. ecclesi and had 

relatively smaller heads than D. aeneus. However, no comparison has been made with 

undescribed taxa, such as D. sp. óbigeye blackdorsalô (MC841), D. sp ómacrops ngulubeô 

(MC849), D. sp ómacrops northô (MC848) or D. sp. óoffshoreô (MC850). All of those species 

can be differentiated on male breeding dress, but females or immature individuals cannot be 

reliably assigned to this species. Eight specimens have had their genomes sequenced (Blumer 

et al. 2025; Camacho Garcia et al. 2025), all mature males from the south of the lake around 

Monkey Bay and Cape Maclear (figures 840.2-5). In phylogenetic analyses, all formed a 

clade, with D. sp óecclesi white dorsalô (MC843) as sister species (Camacho Garcia et al. 

2025). 

 

Fig. 840.1: mature male 

Diplotaxodon macrops, 

unsequenced paratype 

freshly collected off 

Monkey Bay in SE Arm 

on 28th Feb 1991. From 

original description 

(location mislabelled as 

off Chinyamwezi Island) 

[GFT]. 

 

Fig. 840.2: Diplotaxodon 

macrops, D11-H01, 

sequenced male, trawled 

from 85-95m off Monkey 

Bay, 2 March 2016 [HS]. 
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Fig, 840.3: Diplotaxodon 

macrops, D13-I07, 

sequenced male, trawled 

from Cape Maclear, 4 

March 2016 [HS]. 

 

Fig. 840.4: Diplotaxodon 

macrops, DMS_SE_1, 

sequenced male, one of a 

batch of finclips placed in 

a shared vial, trawled 

from SE Arm, 30 April 

2014 [MJG]. 

  

  

 
 

D13-J09. D13-J10. 

  
D14-A01. D14-A02. 

 
Figure 840.5: An additional five sequenced males were obtained from a trawl catch in deep water off Cape 

Maclear (including D14-A04, not shown) on 4 March 2016. All seemed consistent with the phenotype of D. 

macrops. 
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MC841. Diplotaxodon sp. 'bigeye blackdorsal' 

 

This species was first distinguished by Genner et al. (2007a) as D. ómacrops black dorsalô, 

and by Genner et al. (2010) as D. ómacrops black backô. It is a medium-sized species, up to 

139.1mm SL, and like the other bigeye/macrops types, is relatively short-bodied with a large 

eye. Given the instability of previous nomenclature, we take the opportunity to report the 

species as óbigeye blackdorsalô as it is not particularly close to D. macrops either genetically 

or in male phenotype. Genner et al. (2007a) reported male breeding colours as being dark 

dorsally, including the upper part of the caudal fin and all of the dorsal, except for white 

lappets. Pelvic and anal fins were translucent / hyaline (fig. 841.1). Genner et al. (2010) 

reported breeding males from the north of the lake at Ngara, Chilumba and Nkhata Bay; the 

Ngara and Nkhata Bay populations showed small genetic differences using a suite of 

microsatellite loci. The male breeding dress is very similar to that of D. sp. ólimnothrissa 

blackdorsalô but body proportions are generally different. No quantitative comparison has 

been made of the morphology of this species versus the others of the bigeye/macrops group, 

and at present there is no reliable way to identify the females and immatures other than by 

whole genome sequencing.  

 

For the studies of Blumer et al. (2025) and Camacho Garcia et al. (2025), 20 specimens have 

had their full genomes sequenced, including three from Nkhata Bay (fig. 841.2-4), 15 from 

Chilumba (fig. 841.5), one from Ngara (fig. 841.6) and one from Chiofu Bay (fig. 841.7). All 

showed a similar phenotype of large eye, deep body and smooth head profile. Some 

individuals showed hints of a male breeding dress of a dark dorsal and caudal fin. In a 

phylogenetic analysis based on the genome-wide sequence data, these specimens formed a 

clade, along with three specimens sequenced that did not show clear-cut male breeding dress 

(Camacho Garcia et al. 2025). This clade was resolved as sister group to a diverse clade 

comprised of D. altus, D. apogon, D. greenwoodi, D. longimaxilla, D. sp. óholochromisô, D. 

sp. óngulubeô and Pallidochromis tokolosh. Notably, it was distinct from D. macrops (similar 

body shape) and D. sp. ólimnothrissa blackdorsalô (similar male breeding dress).  

 

 

 

Fig. 841.1: Diplotaxodon sp. 

óbigeye blackdorsalô, male, 

from Chilumba, 12 May 

2005, not sequenced. 

Reprinted in Genner et al. 

2007a & Konings 2016 

[MJG]. 

 

 

Fig. 841.2: Diplotaxodon 

óbigeye blackdorsalô, D02-

B03, male bought from 

fishermen, Nkhata Bay, 21 

Feb 2016 [HS]. 
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Fig. 841.3: Diplotaxodon 

óbigeye blackdorsalô, D02-

B04, male bought from 

fishermen, Nkhata Bay, 21 

Feb 2016 [HS]. 

 

 

Fig. 841.4: Diplotaxodon sp. 

óbigeye blackdorsalô, 2004-

303 (BBNB15), male, 

purchased from traders, 

Nkhata Bay, 25 July 2004 

[MJG].  

 

  
D04-H06 D04-H09 

  
D05-A07 D05-B05 

 
Fig. 841.5: Diplotaxodon sp. óbigeye blackdorsalô, 15 specimens bought from fish traders, Chilumba, 23 Feb 

2016 were sequenced: D04-H06 to H10, D05-A05 to B03, D05-B05, of which 4 representatives are shown 

above [HS]. 

 

 

 

Fig. 841.6: Diplotaxodon sp. 

óbigeye blackdorsalô, D07-

D08, bought from fishermen, 

Ngara, 25 Feb 2016 [HS]. 
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Fig. 841.7: Diplotaxodon sp. 

óbigeye blackdorsalô, D10-

C08, male, bought from 

fishermen, Chiofu Bay, 29 

Feb 2016 [HS]. 
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MC842. Diplotaxodon sp. 'brevimaxillaris'  

Diplotaxodon sp óbrevimaxillarisô (fig. 842.1) was first mentioned by Turner (1996: fig. 

842.2), based on a name on a jar of specimens collected in the 1950s, probably by T.D.Iles, 

who published a major taxonomic paper on the óUtakaô (later Copadichromis sp.) but was 

reported to have been working on something similar with the Diplotaxodon. The species is 

characterized by its relatively large adult body size (at least 19cm SL) and strongly upwardly 

angled mouth, characteristics shared with D. greenwoodi (which attains larger sizes, up to 

24.5cm SL). However, it differs in its larger eye, wider head and less prognathous lower jaw. 

Male breeding colours are not well known, but there are indications that there is a single large 

eggspot on the anal fin, in contrast to the multiple smaller spots seen in D. greenwoodi. A 

single male freshly collected apparently in breeding dress (whether full or partial is unclear) 

has been found to have a very dark dorsal and caudal fin, but a pale underside (fig. 842.3). A 

similar colour is shown by two preserved specimens collected in 1985 (fig. 842.4). This 

contrasts with the dark undersides of ripe mature males of D. greenwoodi. Little is known of 

the ecology of D. sp óbrevimaxillarisô, it tends to be found in deep-water trawl catches 

(Turner 1996). A full genome sequence of this species is not yet available. The short jaws, 

extreme upwardly angled gape, small erect teeth and bullate premaxilla are perhaps 

consistent with it being a paedophage. 

 

Fig. 842.1: Diplotaxodon sp óbrevimaxillaris, 149 mm SL, preserved, collected 1990s, from trawl at 90-100 m 

depth off Monkey Bay. [GFT]. 
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Fig. 842.2: Diplotaxodon sp óbrevimaxillaris, immature male (note eggspot), trawled from 84-94m, SE Arm, 

Off Monkey Bay, 13-Apr-92 [GFT]. 

 

Fig. 842.3: Diplotaxodon sp óbrevimaxillaris, male showing some development of breeding dress (dark dorsal 

and caudal, also large eggspot), Cape Maclear, 15 Nov 04 [MJG]. 
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Fig. 842.4: Diplotaxodon sp. 

óbrevimaxillarisô: BMNH 

1988.1.22:141-149, apparent 

adult males, 161, 182mm 

SL, trawl at 40 fathoms 

(~75m) off Monkey Bay 24 

April 1985. NB dark dorsal 

fin and upper surface suggest 

breeding colour. Lower 

specimen shows lack of 

strongly prognathous jaws 

[GFT]. 
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MC843. Diplotaxodon sp. óecclesi white dorsalô. 

 

A single specimen obtained from a deep-water trawl off Cape Maclear in March 2016 could 

not be assigned to any known Diplotaxodon species, described or undescribed. It is a large 

adult male with large eyes, and a slender body, and was initially assigned to D. ecclesi 

(MC836). However, it is now believed not to be that species, primarily because of the male 

breeding colours, in particular the largely white dorsal fin (fig. 843.1), contrasting with the 

largely black dorsal with thin white margin shown by the type of D. ecclesi (fig. 836.1). The 

specimen has been sequenced and was resolved as the sister taxon to a large clade of species 

including D. macrops (MC840) (labelled as D. ecclesi in Camacho Garcia et al. 2025). 

 

 

 

 

Fig. 843.1: Diplotaxodon sp. 

óecclesi white dorsalô, D13-

I09, sequenced male, trawled 

from Cape Maclear, 4 March 

2016 [HS]; and (below) the 

same specimen freshly 

landed, showing a purplish 

sheen [GFT]. 
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MC844. Diplotaxodon sp. 'holochromis' 

This taxon was first identified in print by Turner (1996) as Diplotaxodon óintermediateô, 

recognised as being slightly more deep-bodied than individuals of D. limnothrissa (now 

regarded as a mix of species). It was mentioned that a jar of specimens collected by T.D. Iles 

in the 1950s was seen in the museum in the Monkey Bay Fisheries laboratory in the 1990s, 

containing fish of a similar body shape, but these were apparently ripe males which were 

uniformly dark, except for a white dorsal fin margin (Turner 1996). These were labelled as 

óDiplotaxodon holochromisô, but no description was published. Turner et al. (2004) 

considered that these were the same species, reporting them under the name D. sp. 

óholochromisô, which we continue here. Turner et al. illustrated their species account with an 

image of a dark male without an obvious white dorsal fin margin (Fig. 844.2) and its 

identification seems uncertain: it has a rather slender, more ólimnothrissa-likeô body shape, 

and no obvious white dorsal fin margin, although this is hard to see on the white background. 

The status of this species has remained rather uncertain, due to the relative scarcity of males 

in breeding dress, lack of sequence information and the general óaverageô body proportions of 

specimens. Specimens collected between 1996 and 2005 show clearer examples of male 

phenotypes with some variation in breeding dress, perhaps reflecting stages of maturity or 

cryptic species (fig. 844.3-5). Given the uncertainties in identification, it is difficult to report 

much on the morphology and ecology of the species: Turner et al. (2004) reported the species 

from throughout Lake Malawi, but perhaps most common around Nkhata Bay, and favouring 

a bottom depth of 35-160m, generally breeding on areas of steeply-shelving coasts. The 

maximum reported size was around 160mm SL. A full genome sequence has been obtained 

from a single specimen corresponding approximately to this phenotype, but lacking well-

developed male breeding dress, collected from Nkhata Bay in 2016 (fig. 844.6). Phylogenetic 

analyses indicate that the species is related to Diplotaxodon altus and D. sp. óngulubeô. 

Additional sequences are needed to help resolve this difficult group, particularly focussed on 

males in breeding dress. 

 

 

Fig. 844.1: Diplotaxodon sp. 

óholochromisô illustrated by 

Turner (1996), specimen 

from SE Arm of Lake 

Malawi, 1990s [GFT].  

 

Fig. 844.2: Diplotaxodon cf. 

óholochromisô illustrated by 

Turner et al. (2004). This 

apparent male specimen is 

rather slender and does not 

have a white dorsal fin 

margin. GEF 16/87/16: 

Senga Bay 125-128m depth, 

June 1997 [GEF].  
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Fig. 844.3: Diplotaxodon sp. 

óholochromisô adult male 

2005.249, Nkhata Bay, May 

2005 not sequenced [MJG]. 

 

 

Fig. 844.4: Diplotaxodon sp. 

óholochromisô, #2004-136 

male, Nkhata Bay, July 

2004, not sequenced [MJG] 

 

 

Fig. 844.5: Diplotaxodon sp. 

óholochromisô, #1996.418, 

non-ripe male?, Nkhata Bay, 

not sequenced [GFT Lab] 

 

 
Fig. 844.6: D02-B05, 

Diplotaxodon cf. 

óholochromisô, D02-B05, 

bought from fishermen, 

Nkhata Bay, 21 Feb 2016, 

sequenced [HS]. 

 

  



Turner & Genner: Lake Malawi cichlid identification, part 3 

34 
 

MC845. Diplotaxodon sp. 'limnothrissa blackdorsal' 

Diplotaxodon sp. ólimnothrissa blackdorsalô was reported by Genner et al. (2010), under the 

name Diplotaxodon sp. ólimnothrissa blackbackô, being recorded from a number of sites 

between Chilumba in the north and the South East Arm, and illustrated in the supplementary 

material to the paper. In Konings (2007, 2016), the same illustration (fig. 845.1) is labelled as 

ólimnothrissa black-dorsalô and as these works are more widely used, this name is retained 

here, although without hyphenation. Male breeding dress is rather understated, mainly 

consisting of a darkened upper surface and dorsal fin (fig. 845.1-2), but also in some 

specimens, dark pelvic and anal fins (e.g. fig. 845.1), with 1 or 2 large pale yellowish spots 

on the anal margin. Overall, they seem more heavily built and with larger eyes than D. 

limnothrissa sensu stricto, but are more slender with smaller eyes than those of the 

bigeye/macrops group, one of which has essentially identical male breeding dress (MC841). 

The teeth are generally smaller than those of D. dentatus. Full genome sequences of two 

specimens have been obtained (Blumer et al. 2025; Camacho Garcia et al. 2025). Both were 

obtained from Chilumba and were rather deep-bodied but with faint male breeding colours 

(fig. 845.3-4), suggesting that they were ripening, and still in good body condition. 

Phylogenetic analyses based on these sequences clustered the two specimens together, and 

placed them as the sister group to D. limnothrissa sensu stricto (Camacho Garcia et al. 2025). 

 

 

 

Fig. 845.1: Diplotaxodon sp. 

ólimnothrissa blackdorsalô 

male, from Tukombo, just 

south of Nkhata Bay, not 

sequenced [MJG, in Konings 

2016]. 

 

 

Fig. 845.2: Diplotaxodon sp. 

ólimnothrissa blackdorsalô 

male, from Kande, 5 May 

2005, not sequenced [MJG]. 

 

 

Fig. 845.3: Diplotaxodon sp. 

ólimnothrissa blackdorsalô 

D05-A04, male, bought from 

traders, Chilumba main 

beach, 23 Feb 2016, 

sequenced [HS]. 
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Fig. 845.4: Diplotaxodon sp. 

ólimnothrissa blackdorsalô 

D05-B04, male, bought from 

traders, Chilumba main 

beach, 23 Feb 2016, 

sequenced [HS].  
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MC846. Diplotaxodon sp. 'limnothrissa blackpelvic' 

 

This species was first reported by Genner et al. (2007a), who used a suite of microsatellite 

loci to demonstrate that they were reproductively isolated from a number of species of the 

macrops phenotype as well as illustrating a mature male in colour (fig. 846.1). Genner et al. 

(2010) demonstrated its genetic distinctiveness from a number of other species including D. 

limnothrissa and D. sp. óholochromisô. This óreversed countershadingô or ódorsal blazeô male 

phenotype of limnothrissa blackpelvic also occurs in several apparently unrelated 

Diplotaxodon groups (D. altus, D. sp. óbrevimanusô, D. sp. óngulubeô) and similar forms 

show up in a number of other taxa, including the Copadichromis mloto/virginalis complex 

and some Aulonocara species, e.g. Aulonocara maylandi. This species is distinguished from 

other Diplotaxodon by its combination of the male pattern and it typical óD. limnothrissa-

typeô body shape, elongated with a small head, small mouth and moderate-sized eye. When 

the male breeding dress is poorly developed, key colour traits to look out for include the 

darkened pelvic fins and the dark ófrecklesô on the dorsum. Unpublished detailed 

morphometric and meristic studies have failed to demonstrate any means of distinguishing 

female or immature individuals of this species from those of D. limnothrissa, and so females 

and immature individuals can only be identified from genomic data. Genner et al. (2010) 

reported that adult males could be found from Ngara in the far north to Nkhata Bay, with no 

discernable population structure. The full genome of a single specimen was sequenced for the 

Blumer et al. (2025) and Camacho Garcia et al. (2025) studies. This male specimen showed 

very poorly developed breeding dress, and was placed in a resulting phylogenetic analysis of 

the genome data as basal for the entire Diplotaxodon/Pallidochromis clade (Camacho Garcia 

et al. 2025). It would be good to add additional specimens showing more developed breeding 

dress and also to confirm that there is not something problematic about the sequence or 

analysis. Four additional male specimens (fig. 846.3) have been sequenced from a collection 

made at Nkhata Bay in 2018, at least three of which appear to have the male breeding dress 

of óblack pelvicô, but data from these specimens has yet to be included in a phylogenetic 

analysis. 

 

 

 

Fig. 846.1: Diplotaxodon 

sp. óblack pelvicô, 2005.229, 

male, Nkhata Bay, 8 May 

2005 [MJG, reprinted in 

Konings 2016]. 
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Fig. 846.2: Diplotaxodon 

ólimnothrissa black-pelvicô, 

D04-I04, male bought from 

traders, Chilumba main 

beach, 23 Feb 2016 [HS]. 

 

  

D34H03 D34H04 

  
D34H10 D34I01 

 

Fig. 846.3: Four sequenced male specimens, probably of Diplotaxodon sp. ólimnothrissa black-pelvicô (D34H04 

is a bit dubious) purchased from fish traders, Nkhata Bay, 20th April 2018 [Emilia Santos].  
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MC847. Diplotaxodon sp. 'limnothrissa msaka' 
 

This taxon was first identified by Genner et al. (2010), with details given in the appendix. It 

has a body shape similar to D. limnothrissa, but male breeding dress is different, with a dark 

grey-black body, pelvic and anal fins, but white on the upper surface of the head and the body 

around the dorsal fin, much of the dorsal fin, and the upper leading edge of the caudal fin 

(fig. 847.1). It was only recorded from Msaka in the SW Arm in June 2005. No 

morphological or population genetic comparison has been made between this taxon and 

similar species. It is possible that it might represent a developmental stage of male breeding 

dress of one of the other ólimnothrissaô taxa. Tissue samples are available, but as yet no full 

genome sequence data are available for analysis. 

 

 

Fig. 847.1: Diplotaxodon sp. 

ólimnothrissa msakaô, male, 

Msaka, SW Arm, 20 June 

2005 [MJG, edited and 

reprinted in Konings 2016]. 
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MC848. Diplotaxodon sp. 'macrops north' 
 

Diplotaxodon sp. 'macrops north' was sampled by Genner et al. (2010), but misattributed to 

D. aeneus: mature males have a white dorsal fin margin not known in the latter species, and 

the head is relatively smaller. The present nickname was adopted when illustrations were 

reprinted in Konings (2007, 2016). 36 adult males were collected at Nkhata Bay on 6-7 May 

2005. An illustration and details of the male colour phenotype were given in the appendix to 

Genner et al. (2010). Populations at Nkhata Bay and Ngara were not genetically 

differentiated on a suite of microsatellite loci, but differed from other taxa with similar body 

proportions and different male breeding dress (D. macrops, D. sp. óoffshoreô, D. sp. 

óngulubeô) or similar male breeding dress but different body proportions (D. sp. 

óholochromisô). Adult males can be distinguished from those of D. macrops by their narrower 

white dorsal fin margin and generally larger body size. No detailed morphological 

comparison has yet been made between this taxon and similar species. Full genome data are 

not yet available for this species.  

 

 

Fig. 848.1: Diplotaxodon sp. 

ómacrops northô, male, 

Nkhata Bay, batch of 13 

specimens coded 2005.189-

191, 6 May 2005 [MJG]. 
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MC849. Diplotaxodon sp. 'ngulube' 

 

Diplotaxodon sp. 'ngulube' was first identified and illustrated by Turner et al. (2004) from a 

few specimens collected at Nkhata Bay (fig. 849.1). It has subsequently been referred to as D. 

sp. ómacrops ngulubeô (Genner et al. 2007a, 2010; Konings 2007, 2016), but in the interests 

of succinctness, and reflecting lack of a close relationship with D. macrops, we have returned 

to the original name here. No detailed study of morphology has been undertaken to date, and 

the species can only be distinguished from the other óbigeyeô species by male breeding dress, 

which is generally dark but with a white/yellow upper surface and dorsal fin (fig. 849.2). 

Genner et al. (2010) collected mature males from Ngara and Nkhata Bay, and found no 

population structure among locations, but significant genetic differentiation from other 

Diplotaxodon species, including óbigeyeô species, such as D. macrops, D. sp. ómacrops northô 

(as aeneus), and D. sp. óoffshoreô. Mature adults attain relatively small sizes, ca. 13cm SL 

and are so far only known from the north of the lake. A full genome is available from a single 

specimen collected at Nkhata Bay (Blumer et al. 2025, Camacho Garcia et al. 2025). 

Phylogenetic analysis of these genome data indicate it is more closely related to D. altus and 

D. sp. óholochromisô, rather than to any of the other óbigeyeô species (Camacho Garcia et al. 

2025). 

 

 

 

Fig. 849.1: Diplotaxodon sp. 

óngulubeô, male, Nkhata 

Bay, from Turner et al. 2004 

[GFT lab].  

 

 

Fig. 849.2: Diplotaxodon sp. 

óngulubeô, from batch of 3, 

2005.186, fresh male in 

breeding dress, Nkhata Bay, 

6 May 2005, not sequenced, 

[MJG]. 

 

 

Fig. 849.3: Diplotaxodon 

sp. óngulubeô, #2005.223, 

Nkhata Bay, 7 May 2005, 

sequenced [MJG]. 
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MC850. Diplotaxodon sp. 'offshore' 
 

Diplotaxodon sp. óoffshoreô was first identified by Turner et al. (2004), distinguished from 

most other óbigeyeô species on the basis of its male breeding colour, dark back, pale belly, 

mostly white dorsal fin, dark pelvics and anal fin. This colour pattern is shared with D. 

apogon, but that species attains a much smaller maximum size (<110mm v 133mm SL) and 

has a relatively shorter dorsal fin base and longer predorsal length, and also a relatively 

longer lower jaw. In addition to differences in male breeding colour, D. macrops tends to 

have a relatively deeper cheek and preorbital bone, while D. aeneus has a relatively larger 

head, deeper cheek and wider interobital distance. Comparisons have not been made with D. 

sp. ómacrops northô or D. sp. óngulubeô. Specimens were later collected by Genner et al. 

(2007a) and illustrated as D. sp. ómacrops offshoreô (fig. 850.2). These were shown to be 

reproductively isolated from other bigeye species such as D. sp. óngulubeô and D. sp. óbigeye 

blackdorsalô. Genner et al. (2010) collected mature males from six sites, from Ngara in the 

north to Kasuza (12Ü11ô09 S; 34Ü01ô35 E) and found significant genetic structuring. Konings 

(2007, 2016) reprinted Gennerôs photo used in the 2007a and 2010 papers (fig. 850.2 here), 

where it was labelled D. ecclesi. Turner et al. (2004) suspected that this was the most 

abundant big-eyed species in the offshore habitats of the lake, meaning that it could be 

appropriate to assign the ecological data collected on óbig-eyeô species that were not further 

differentiated to this species. Most specimens were collected from depths of 60-184m. 

Allison et al. (1996) report that they mostly fed on Chaoborus (midge) larvae and pupae, 

along with some crustacean zooplankton. The species seems to be widely distributed in 

deeper or offshore habitats and mature males were seen in the months of May to September, 

but might breed all year round. Full genome data are available from two adult males (fig. 

850.3) and two females collected with them (fig. 850.4), but it has yet to be analysed. 

 

 

 

Fig. 850.1: Diplotaxodon sp. 

óoffshoreô, from Turner et al. 

(2004), SADC/GEF project 

16/87/15: Senga Bay, 125-

128m, June 1997 [GFT lab]. 

 

 

Fig. 850.2: Diplotaxodon sp. 

óoffshoreô, mature male from 

Kande Island, [MJG].  
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Fig. 850.3: Diplotaxodon sp. 

óoffshoreô, D34-G06, G07, 

two mature males from 

Nkhata Bay, 20 April 2018 

[Emilia Santos]. 

 

 

 

Fig. 850.4: Diplotaxodon sp. 

óoffshoreô, D34-G05, G09, 

two apparent females from 

Nkhata Bay, 20 April 2018 

[Emilia Santos]. 

 

  



Turner & Genner: Lake Malawi cichlid identification, part 3 

43 
 

 

 

MC851. Diplotaxodon sp. 'brevimanusô 
 

Diplotaxodon sp. óbrevimanusô was a manuscript name from the 1950s by T.D. Iles, applied 

to a single large specimen (209mm SL)ða presumed mature maleðshowing a dark body 

with pale dorsum and dorsal fin. It had a large rather upwardly angled mouth. The specific 

name óshort-handô refers to the relatively short pectoral fins, which end anterior to the end of 

the pelvics. This is now regarded as conspecific to the taxon identified by Genner et al. 

(2010, supplement) as D. sp. ósimilis white-back northô, also appearing in Konings 2007 and 

2016). Here we retain the Iles name. Genner et al. (2010) only reported the species from 

Chilumba and Nkhata Bay. No full genome sequences are available for this species. 

 

 

 
Fig. 851.1: Diplotaxodon sp. 

óbrevimanusô, adult male, 

collected by T.D. Iles in the 

1950s [GFT]. 

 

 
Fig. 851.2: Diplotaxodon sp. 

óbrevimanusô, #2005.252, 

adult male, from Nkhata Bay 

[MJG]. 
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MC852. Pallidochromis tokolosh Turner 1994. 

 
The species and monotypic genus were described by Turner (1994b), from 21 specimens 

from the south of the lake (fig. 852.1). The new genus was created because the species 

seemed intermediate between Diplotaxodon and Rhamphochromis (and also superficially 

quite similar to Stigmatochromis macrorhynchos); inclusion in Diplotaxodon would make 

that genus hard to define. The species can be identified by its overall appearance: large eyes, 

large mouth in a low-angled gape (24-34o, distinct from Diplotaxodon), strong lower jaw 

with large mental process, relatively small closely-packed teeth (distinct from 

Rhamphochromis) and no melanic markings beyond moderate countershading (distinct from 

Stigmatochromis). Overall, it appears much less streamlined that Rhamphochromis or the 

more elongate Diplotaxodon species, and specimens often have a rather flabby abdomen, 

probably resulting from rapid pressure changes, but more so that Diplotaxodon or 

Rhamphochromis from the same depth. Mature males were not known at the time of species 

description, but a single specimen collected in 2005 at Tukombo, just south of Nkhata Bay, 

shows an apparent male with a darkened upper surface and dorsal fin, which may represent 

full or partial development of breeding dress (fig. 852.2). The largest type was 192mm SL. 

The species is mainly found in deep benthic habitats, at depth of 50-125m (benthic trawlers 

have rarely sampled the bottom from 125-250m, so the maximum depth range is not really 

known). Most stomachs examined were empty but two contained remains of small benthic 

cichlids (Turner 1994). Genome sequence data is available for one specimen of this species 

(Fig. 852.3). Phylogenetic analyses indicate it is closely related to Diplotaxodon greenwoodi, 

with D. longimaxilla and D. apogon also fairly close (Camacho Garcia et al. 2025). This 

renders Diplotaxodon paraphyletic. A future revision of Diplotaxodon may require a new 

generic diagnosis to allow P. tokolosh to be included. 

 

 

 

Fig. 852.1: Pallidochromis 

tokolosh, holotype [GFT 

lab]. 

 

 

Fig. 852.2: Pallidochromis 

tokolosh, #2005.181, 

apparent mature male, 

Tukombo, 6 May 2005, not 

sequenced [MJG]. 
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Fig. 852.3: Pallidochromis 

tokolosh, #2004-A83SE 

Arm, 13 August 2004, 

sequenced [MJG]. 
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Rhamphochromis Regan 1922: species MC853-867. 

 

Family:  Cichlidae; Subfamily: Pseudocrenilabrinae; Tribe:  Pseudocrenilabrini; Subtribe: 

Rhamphochromina. 

Type species: Rhamphochromis longiceps Günther 1864 

Contained valid species: Rhamphochromis esox, Rhamphochromis ferox, Rhamphochromis 

longiceps, Rhamphochromis lucius, Rhamphochromis macrophthalmus, Rhamphochromis 

woodi 

Proposed undescribed taxa: Rhamphochromis sp. 'chilingali', Rhamphochromis sp. 'grey', 

Rhamphochromis sp. 'kingiri brevis', Rhamphochromis sp. 'kingiri dwarf', Rhamphochromis 

sp. 'long-fin yellow', Rhamphochromis sp. 'longiceps yellowbelly', Rhamphochromis sp. 

'long-snout', Rhamphochromis sp. 'maldeco', Rhamphochromis sp. 'nkhwazi'. 

Taxa considered invalid: Rhamphochromis brevis Trewavas 1935 (=R. woodi), 

Rhamphochromis leptosoma Regan 1922 (=R. esox), Rhamphochromis melanotus Ahl 1926 

(=R. esox). 

Taxa of uncertain status: none. 

Generic reviews & diagnoses: Regan 1922a, Trewavas 1935, Eccles & Trewavas 1989; 

Turner et al. 2004. No new species has been described since 1935, although we consider there 

are at least nine undescribed species, including the largest endemic cichlid species in Lake 

Malawi. 

Generic diagnosis: ñSlender, long-headed large mouthed predatory haplochromines endemic 

Lake Malawi attaining from 230 to over 350 mm SL. The premaxillaries are beak-like; the 

teeth are stout, unicuspid, erect but recurved at the tips and well-spaced, with the gaps 

between them more than the tooth diameter. The anterior teeth of the inner rows are enlarged, 

approaching the size of the outer ones. The melanin pattern consists of horizontal stripes or of 

simple counter-shading. There are 36 to 40 vertebrae, of which 17-18 are abdominal.ò 
(Eccles & Trewavas 1989). Additionally, it should be noted that mature males of all known 

species show some development of yellow-orange colour, at least in the pelvic fins, but in 

some cases extending across the body. 

Field Diagnosis: Slender, streamlined predatory-looking species with big teeth. Maybe with 

a faint horizontal band, or orange lower fins or underside. Generally recognised as Ncheni or 

Mcheni, or for bigger ones, Batala (butterfish), or Sangwe for smaller ones.  

Phylogenetic comments: Rhamphochromis form a clear clade in all molecular analyses to 

date. Along with Diplotaxodon/Pallidochromis, they are resolved as the first endemic 

subradiation to have diverged from the stem Astatotilapia.  

Ecomorphological notes: Rhamphochromis are typically midwater-feeding predators. 

Juveniles of the larger species and adults of the smaller species feed on zooplankton. Adults 

of some of the smaller species feed on the shoaling Lake Malawi ósardineô Engraulicypris 
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sardella. Adults of the larger species are piscivores. Species seem to vary in microhabitat 

preferences, some preferring rocky areas, others soft-sediment bottoms, many truly pelagic. 

A few species seem to have shallow water nursery areas in muddy lagoons or rocky shores. 

Several are satellite lake endemics. Maternal mouthbrooders, they are not known to dig in the 

substrate during breeding seasons. Where known, they spawn in midwater, females spinning 

round to catch newly released eggs in the water column.  
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MC 853. Rhamphochromis esox (Boulenger 1908) 
 

Described as Paratilapia esox from three specimens (one, a skeleton), by Boulenger (1908), 

this was the second species to be described in what we now know as Rhamphochromis. It is 

large species with a very slender, cylindrical body and a long caudal peduncle. The lower jaw 

is strong, deep and smooth and the teeth are generally not visible with the mouth closed. 

There is some variation in the head shape, with some individuals having a relatively 

upwardly-angled mouth and projecting premaxillary pedicel. Others with a less upwardly-

angled mouth and smoother upper head profile include the type of Rhamphochromis 

leptosoma Regan 1922 (fig. 853.6), which is considered a junior synonym by Turner et al. 

(2004). Rhamphochromis melanotus Ahl 1926 was also synonymised by Trewavas (1935), 

but this has not been checked subsequently. A lectotype for R. esox was designated by Turner 

et al. (2004) as BMNH 1908.10.27.62 (fig. 853.1). Small individuals are often found in 

shallow sandy or rocky areas, and often show a strong horizontal stripe, rarely seen in adults. 

Adults often have a blue sheen dorsally. Mature males have orange pelvic and anal fins. 

Males sometimes show 2-9 orange eggspots, but they are largely obscured when the anal fin 

is most vividly coloured. Turner et al. (2004) report a maximum size of 420mm SL (Yang et 

al. report 383.6mmSL), a lakewide distribution, and noted that ripe females were found near 

Nkhata Bay in June. Mature females were found as small as 187mm SL, and males from 

204mm SL. Females could carry between 115 and 680 eggs, which are up to 5mm in 

diameter. They were found in relatively shallow waters, above lakebeds at 2-65m. The 

species was found to be common even in the heavily-fished southern part of the lake in trawl 

surveys from 2016 onwards, often mixed with Engraulicypris sardella and Rhamphochromis 

macrophthalmus. Dorsal fin XVIII-XXI, 11-13, Anal fin III, 9-11, Longitudinal scale rows 

40-42, Lower gillrakers 14-17, teeth simple, erect, in 2 rows. 

 

Full genome sequences are available from three specimens. One, included in analyses by 

Blumer et al (2025), is a large individual from Tukombo on the central Malawian coast 

between Nkhotakota and Nkhata Bay (2004-328). This specimen is clearly R. esox, based on 

its very elongated streamlined body, deep smooth lower jaw and long caudal peduncle (fig. 

853.2). A second small juvenile (code D08-C10) from Chiofu is very likely to be the same 

species (fig. 853.5), and these two specimens cluster closely on a phylogenetic tree based on 

genome-wide data. An additional sequenced specimen, included in an analysis by Yang et al. 

(ms), was obtained from a batch of five adult males collected at Nkhata Bay in 2004 (fig. 

853.3-4). The phylogenetic analysis based on whole genome data indicates R. esox is most 

closely related to R. lucius (Yang et al. ms). 

 
Fig. 853.1: Rhamphochromis esox type. BMNH 1908.10.27.62, 319mm SL. 
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Fig. 853.2: Rhamphochromis esox, 2004-328, collected from Tukombo, 27 July 2004 [MJG] 

 

 
Fig. 853.3: Rhamphochromis esox, 2004-122a, Nkhata Bay, male with partly developed breeding dress, 

showing anal fin eggspots and pale orange pelvics, 27 Oct 2004 [MJG] 

 

 
Fig. 853.4: Rhamphochromis esox, 2004-122c, Nkhata Bay, male with more developed breeding dress, showing 

anal fin eggspots on an orange anal fin base, and more strongly coloured orange pelvics, 27 Oct 2004 [MJG]. 
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Fig. 853.5: Rhamphochromis esox, juvenile, D08-C10, SCUBA, Chiofu, 28 Feb 2016 [HS]. 

 

 
Fig. 853.6: Rhamphochromis esox BMNH 1908.10.27.63, 331mm SL. Originally a syntype of R. esox, this 

specimen was later taken as the holotype of R. leptosoma.  

 
  


