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ABSTRACT: With an estimated 860000 species, the cichlid fishes of Lake Malawi

represent the largest known adaptive radiation of vertebrate<tmaimon ancest in a

limited geographical area, in this case a single lakbough they represent a magystem

for the study of evolutiorand have considerable local economic value, the presence of so
many closelyrelated and poorly known species presémtsidable difficultiesfor

researchers, conservationists and resource managéessfhalf othe plausible species

remain undescribedhe present work reports on progress inrtlteentification, assessing
evidence from examination epecimensnd photographs in conjunction with studies of type
material and | iterature. Here, we focus on t
cl ade 6) 37kmivn spebies ark considered, along Wiimiscellaneous

0 hapl o dspecedtribernRseudocrenilabrinipi nonendemic generdVe also consider

1 0 ¢ t gpdciaqpribea Goptodonini, 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 Sdhis work represents onef threefree-standing

preprins, 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 stwaigag
behaviour, morphology, genetics and systematics, but taxonomically they remain poorly
known, with many undescribed species (Snoeks 2004; Konings 2016js &lnéslection of

the difficulties in distinguishing among many closedyated 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 anal old descriptions which retain
taxonomic priority despite often being based on a small number of specimens which are
sometimes poorly preserved and/or ladormation onkey diagnostic features, sulhe

coloration or accurate collecting locat 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 Bdvaeiitglegislation
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. Miyiret al. 2018; Svardal et a

2019; Ronco et al. 2020a; Meier et al. 2028hile the fauna of Lake Tanganyika is

reasonably welknown (Ronco et al. 2020b), there are substantial gaps in current knowledge
of the cichlid fishes of Lakes Victoria and Malawi. Identification to speleiesl is often
problematic and uncriticallyabelled sequencegcessioned into international databases,
includingthe NCBI Sequence Read ArchiandEuropean Nucleotide Archiyenay be

storing up problems for future researchers. The purpose of the present work is to provide a
primer to the identification of Lake Mal awi 0
planned publications based on genomic data (Malinsky 2048; Svardal et al. 2019;

Turner et al. 2022iezarek et al. 2028awasawa et al. 2024, Blumer et al 202&macho
Garciaet al. 202%, but it is hoped that it wilhlso assist in future field work and taxonomic
studies.

Recently, a number of nomenclatural issues have been straightened out by Oliver (2024). The
tribe 6Haplochrominiéd has been found to be a
on the basis that the geneseudocrenilabrug the typegenus of the familfevel name
Pseudocrenilabrinae used for the cichlid subfamily that includes all African cichlids. A

follow-on effect of this is thaf the subfamily is split into further divisions using famlgvel

names, any that contali*seudocrenilabrubave to take this name, but with the ending

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

derived infor mal name, Opseudocrenilabrineo
(pseudocrenilabrinae: all African cichlids), the | be (pseudocrenil abrini
or the subtribe (pseudocrenilabrifsseudocrenilabruand close relatives). As the term

6hapl omcebr damsi wi dely used in taxonomic and ot

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 miscellaneousscichlid
of nonendemic generknown fromwithin theLake Malawicatchment, whether naturally
occurring or cultivated in aquaculture facilitigsstatotilapia, Coptodon, Oreochromis,
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Pseudocrenilabrus, Serranochromis, Tilapilt is intended that th documenwill remain as
anopen access preprititatwill be updated to reflect additional collections and
nomenclatural changes.

Methods

Evidenceusefulfor Lake Malawi cichlid species identification comes frphotographs,

either of live fish underwateor fromrecently collected specimens from food fisheaes
experimental survey$Jseful evidence alscomes fromillustrations 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 dentiti cephalic lateral line pores and gillrakédsher
features are ¢én oflimited 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 fromletemFortunately,

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 induals or public institutions, such

as museums.

Species including all known undescribed taxa are listed alphabetigtiip a taxonomic

unit (tribe, subtribe)Generacontaining more than one species in the arealiscussed

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

and as such isah considered a valid taxonomic work by the International Council for

Zoological Nomenclature (despite being a permanent recod)e will make no new

taxonomic proposals but retain existing published names (formal famchai) where

possible. In a few casesge have had to make a decisiam@ngcompeting taxonomies. In
generalwehave tried to follow Eschmeyerés Online
comprehensive, regularly updated and free to access. In a fewwabese 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 backto Rii nk et al . 6s (1983) mon
shore fishes.

Photographs are credited to the photographer where known, with the following abbreviations:
AK = Ad Konings; GFT = George TurneBFT lab= George Turner and collaboratdt§=

Hannes Svardal; H&b= Lab of Hannes Svardal; MJG= Martin GeniéiM= London

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

with the artistoftenuncredited.
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DiplotaxodonTrewavas 1935: species MCHI-851.

Family: Cichlidae;Subfamily: Pseudocrenilabrinad@ribe: PseudocrenilabrinSubtribe:
Rhamphochromina.

Type speciesDiplotaxodon argenteu$rewavas 1935

Contained valid speciesDiplotaxodon aeneus, Diplotaxodon altus, Diplotaxodon apogon,
Diplotaxodon argenteus, Diplotaxodon dentatus, Diplotaxodon ecclesi, Diplotaxodon
greenwoodi, Diplotaxodon limnothrissa, Diplotaxodon longimaxilla, Diplotaxodon macrops

Proposed undescribed taxaDiplotaxodonsp. 'bigeye blackdorsalDiplotaxodonsp.

0 br evi Digotaxododsp.'brevimaxillaris',Diplotaxodonsp.'holochromis’,
Diplotaxodonsp. 'limnothrissa blackdorsaDiplotaxodonsp. ‘limnothrissa blackpelvic',
Diplotaxodonsp. 'limnothrissa msakaDiplotaxodonsp.'macrops northDiplotaxodonsp.
'ngulube’ Diplotaxodonsp. 'offshore’,

Taxa considered invalid:Diplotaxodonsp.6 bi geye whi te bell yd (Bl unm
Camacho Garciat al. 2025)Diplotaxodonsp.6 deep 6 ( Turner 1996, Turn
Diplotaxodonsp.6 d eep mot t | ed 6 Dipbtaxodoresy. singlis whitdback 2 00 4 ) ;
south = D. altus Diplotaxodonsp.'similis white-back north=D.sp.6 br evi manus 6.

Taxa of uncertain status Diplotaxodonsp.6 deep mozambi quedé (Turner
Generic reviews & diagnosesTrewavas 1935 ccles & Trewavas 1989; Turner et al. 2004.

Generic diagnosisiiHaplochromines endemio Lake Malawj 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 rov¢Eccles & Trewavas 1989).

ACichlid fishes endemic to Lake Mal awi and a
reproductively active males, all individuals are silvery and countershaded, lacking stripes,

bars or flank spots. The premaxillae are not beaked and the teeth are simpléaodnica
closelypacked. The gape is strongly angled upwar

Il nitially, attempts were made to define the
HaplochromisMouth oblique teeth conical, biserial. Paired laminar inferior apophyses
extending the whole I ength of third er third
inferior apophsis traivas put aside due to lack of knowledge of species subsequently added
(D.ecclesi, D. greenwoodor known but undescribed (Eccles & Trewavas 1989). It is now

known not to be a synapomorphy of the genus (Turneral,B94

Field Diagnosis:Silvery fish coming in a variety of body shapes, but with small teeth
compared to the big teeth Bhamphochromisyith bigger eyes and stronger jaws tludner
pelagic haplochromines includi@ppadichromis mlotoMouths usually upwardhangled
(more so than iallidochromig. Breeding males are variously marked in black and white
(apart from pale yellow eggspotnd a pinkish hue in one spegibst not with vertical,
horizontal or oblique stripe or any kindsftank spots.
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Species diagnose®iplotaxodonspecies arighly problematic to identify, with many taxa
showing considerable overlap in morphometrics and meristics. Many are essentially
indistinguishable as females or immaturéividuals 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 canbsect byotherspecies

in the genusvith different body shapes. Further difficulties lie in past species descripflons:
altus, D. argenteus, D. dentatus, D. greenwaodiD. longimaxillawere all described from
specimens lackinglearinformation on male breeding dregsplotaxodon ecclesvas

described from a single specimandalthough it appears to show some male breeding
colorationin the photograph of the type speciméns has proved particularly problematic to
identify since Diplotaxodon limnothrissavas 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 bre@ty dressDiplotaxodon aeneuwas described from a few mature males,

but they were not photographed fresh, and had beenrfaezsm prior to preservatiomvhich

may hae altered their colour&keally onlyD. apogornandD. macropswere described from a
reasonable number of specimens, including males photographed freshly collected in breeding
dress taken as holotype®roper resolution of the group will require extensive sampling
focussed on whole genome sequencing of natlesographed and preseniadvarious

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 imesdtor

now, identification is very dependent on a small number of experienced workers operating
from 6eyeballingd similarities and differenc
male breeding dress, where known. We have tried and failed toprakess 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 giee of jaw teeth have some utility in a few cases.

Phylogenetic commentsDiplotaxodon+ Pallidochromisforms a clear clade in all

molecular analyses to date. Along wRhamphochromjghey are resolved as the first

endemic subradiation to have diverged from the fistatotilapia Phylogenetic analysis of

whole genome sequencédafnacho Garciat al. 2025) tends to confirm that when adequate

samples are availablBjplotaxodoncan be split into clearly genetically distinct specias

many cases, morphologicalmilar species pairs that differ largely in male breeding dress
havenotbeenresolved as sister taxidappeardiplotaxodonis comprised ofnultiple

6gooddé genetic species, but there is a | ot o
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MC 831 Diplotaxodon aeneu§urner & Stauffer 1998

Diplotaxodon aeneusas described by Turner & Stauffer (1998) fremspecimens

collected to the nortleast of Nkhata Bayhey were not actually seen or photographed fresh
by the authorsbut had beedeepfrozen They are deepodied with large eyetarge mouths
and a prominent premaxillary pedic€he mature malesvere dark with an overlying

coppery castandcompletely lacked any white margin to the dorsal fin (in contrast to other
shortbodied, bigeyed speciesYhey have 180 lower gillrakers, two rows of simple jaw
teeth,Dorsalfin XIII-XV, 11-12; Anal finlll, 10-12; Longitudinal line scale33-35, Cleek
Sale rows2-3. They are known to attain 14cm $arger tharD. macropsandD. 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 spasiesttbeen
positively identified since 2004 he full genome of thispeciesot been sequenced.

Fig. 8311: Diplotaxodon aeneysolotype.
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MC 832 Diplotaxodon altusStauffer, Phiri & Konings 2018

Diplotaxodon altusvas described by Stauffer et @018 from five specimens collected in

the SW Arm, from midwater Chirimila nets in 20(f). 8321). No fresh photographs or

details of male breeding dressre presentedThe body is relatively deep, the mouth not

particularly large or upwardly angled and the eyes of moderate size. There2&éoRier

gillrakers on the outer arclwvhich is higher thaD. greenwoodi, D. longimaxillandD. sp.

0 br evi mdatadffér btalr(20$8psuggested that specimensrectrdegp . 6si mi | i s
whi teback sioKanihgs20(6lpespbdeepd (Turner 1996, Tu
fig.8322),D.sp.6deep nmostp .l edddog eopp O.lmimtide &p Mo z alnbi qu e 6
Turner et al. 2004might also bé. altus Reexamination of photographs and specimens

suggests that this is very likely to be corredtthoughwe have not yet located material for

6deep Mozambi qgue 6. collectedan@aR5 in thecsouth ofdlgkesappeane n s

to be males in full breeding colo(figure 832.3). From a combination of the information on
specimens recorded under these various natregspears thaD. altusis widespread inLake

Malawi, oftencollectedby bottom trawling in waters of depths of-90m, but occasionally

deeperlt was not collectethy sampling in the middle of the lake, over the anoxic zone, and

appears to be a midwatteding member of the benthic community rather than a truly

pelagic specied urner et al. (2004) report a maximum size of 224mméelhough that is

from oneexceptioml specimen(and probably needs to be checkeldg majority were less

than 190mm SL

The full genome of aingle specimehas beesequencednderthenamB.s p. Obi g eye
whi t e (Bloneretal2@5 Camacho Garciat al.2025) This was obtained from

Chipoka in 2004rom a batch ofin clips from the same specigsit in the same vial

representative specimens are shown in fi@a24. One of this batch of specimens is

illustrated in Konings (2016)d&.s p. 6 s i mi | i s, andthoseineibidualisqppearo ut h 6
to be males with partially developed breeding dressnm phylogeneticanalyses of the
genomewide datathe specieappeargloselyrelatedtdD.s p. O6ngul ubed and tc

provisionally assignedtd.c f . 6 h o |(Gamatho Gandiasah 2025.

Fig. 8321: Diplotaxodon
altus holotype, 162mm SL.
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Fig. 8322: Diplotaxodon
altus, #1996.752, trawl
catch, Maldeco Fisheries, S
Arm, 1996 [GFT].

Fig. 8323:

Diplotaxodon altusmature
male, southern arms, pair
trawl catch 2025 [Monkey
Bay Capture Fisheries
Centre]

Fig. 8324: Diplotaxodon
altus,males with developing
breeding dress, 206842, 28
July 2004, Chipoka.
Sequenced. [MJG]
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MC 833 Diplotaxodon apogoriTurner & Stauffer 1998.

Diplotaxodon apogomwas described from 22 types in 1998. It is a small species (largest of
the types was Zimm SL) witha short body and large eyAdult males are distinguished by
their pale underside armfoadwhite dorsal fin margin, contrasting with the dark bellied

males ofD. macropsD. aeneusindD. ecclesiKonings (2016citing Genner pers. comjn.

has suggested that it might be a junior synonyi.acclesiHowever the single type ob.
ecclesis a blackbellied male witha narrow white dorsal fin margin aadsizeout of the

range of théd. apogonmaterial, 145.7mm SL (Burgess & Axelrod 1973).apogonalsohas
12-14 dorsal spines (mode 13) compared to 1B.iecclesiCeratobranchial gillraker counts
also differ: 1620 v 22.Body depth oD. eccleswas given as 33.3% SL, compared to 32.4
37% SL inD. apogon butonly individuals less thaBOmm SL had such slender bodibs.
addition to male breeding colour, a number of meristic and morphological differences were
also noted to differentiate the species fidmmacropsfor exampleD. apogonrhas a

relatively longer lower jawThe type seriespecimensare 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 tD. apogonis unclearTheseare treated herein &iplotaxodonsp.

oof fshorebo.

The full genomes ofato mature malekavebeensequence@Blumer et al2025 Camacho
Garciaet al. 202%, both collected from the south and both showing characteristic body shape
and male breeding drestD. apogon(fig. 8333-4). Phylogenetic analyslzased on these
genome datandicatesD. apogonis relatively distantly related tothersequenced b-e€ g e d 6
Diplotaxodonspeciesbutis sister to a clade comprised@f greenwoodi, D. longimaxilla
andPallidochromis tokolosliCamacho Garciat al. 2025)These are all much larger species
with strongly predatory facies.

Figure 8331: Type ofD.
apogon mature male,
87.8mm SL, trawled from
100m depth off Monkey
Bay, 28 Feb 9IGFT].

I 50mm I
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Figure 8332: Freshly
collected mature male
paratypes ob. apogon
trawled from 100105m
depth off Chinyankwazi
Island, 21 Jan 91 [GFT].

Fig. 8333: Diplotaxodon
apogon sequencedale,
D13-104 trawled off Cape
Maclear, 4 March 2016
[HS].

Fig. 8334: Diplotaxodon
apogon sequencedale,
D14-A03, trawled off Cape
Maclear, 4 March 2016 [HS

10
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MC 834. Diplotaxodon argenteu§rewavas 1935

The type species diplotaxodonwas described by Trewavas in 1935 frimeewhole
specimensand a skeletonollected from the southern end of the lakgCuthbertChristy
andaccessioned into the Natural History Museum Lon(ign 834.1). These do not show

male breeding dress. They are slightly predatory in appearance with relatively large
upwardlyangledmouths strongteeth,and a long premaxillary pedicdlut they have a
relatively high lower gillraker count, of 235 (nontypes which may not be correctly
identified,showed a wider rang® 20-27). A high gill-raker counts often consistent with a

diet of small preyThe high gillraker count helps to distinguish them from the broadly similar
D. longimaxillg which also tends to have a larger eye, stronger jaws and a less upwardly
angled snout. The types bf argenteusange from 145.5 to 150mm $Shut gpecimens from

the 1990<ollections(again with caveats of identificatiomjere up to 180mm SL, although

few exceeded 160miffig. 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 soutirms from 34
114m, but wa#t was not ommon in the offshore catches from above the anoxic layer,
suggesting the species was more berittaa truly pelagicThe genome of aingle specimen
(fig. 834.4) from Nkhata Bayhas beesequencedCamacho Garciat al.2025 Blumer et al.
2025), but reported under the nabwes p. 6 h o I(sequénceaade cchlid697878R)

was a large female offImm SL, which is rather largef@r.s p. 6 h o lamdahr o mi s
gillraker formula of 7/1/24, which is outside the rangeDotongimaxilla We now think that
this isD. argenteusin a phylogenetic analysithis specimen clusters wifb. altusandD.

sp. o6ngulubed and not wibb&pt héh ot(@mdchos me s
Garciaet al. 2025)

Fig. 834.1: Types of
Diplotaxodon argenteuys
with lectotype above,
LondonNatural History
Museum2023 [GFT].
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Fig. 834.2: Diplotaxodon
argenteus#1996.769,
Maldecocommercial trawl,
1996[GFT].

Fig. 834.3: Diplotaxodon
argenteu® (or D. dentatu8)
mature male #1996.766,
Maldeco commercial trawl,
1996 [GFT].

Fig. 834.4: Diplotaxodon
argenteusD03-A03, bought
from fishermen, Nkhata Bay
21 Feb 2016 [HS].

12



Turner& Genner Lake Malawi cichlid identification, part 3

MC 835. Diplotaxodon dentatusStauffer & Konings 2021

The species was described frefghtspecimens collected together off Monkey Bay in the
south of the lake at a depth of 78fig. 835.1). Initially identified asD. argenteusthey were
distinguished on the basis of their shorter snouts; 26.@ % HL v 31.Y34.2 % HL forD.
argenteusThe types are 9720mm SL, considerably smaller than thos®oérgenteus

(145.5 to 150mm)Like D. argenteusthey have large teeth that are visible when the mouth is
closed(fig. 8354). They have a similar lower gillraker count of-23. Theyappear to
conspecificwithD.s p. o6bl ackfiné (Turner et al. 2004),
Bay and SE Arm, at depths of 0 m.Although many specimens were collected and
preserved, no fresh photographs were presented, but it was found that specimens had similar
male breeding colours ©. argenteudut matured at smaller sizesith no specimens above
132mm SL Many specimens showed dark lappets and a dark area in the middle of the caudal
fin, like the typesalong with dark pelvic and anal fins and dark areas on the. gadull

genome of thispecies has not yet been sequdn@mespecimen collected in 2023

potentially available for sequencihgs the appropriate phenotygred may represent this
speciegfig. 835.3).

Fig. 835.1: Diplotaxodon
dentatus

holotypefrom original
description

Fig. 8352: Diplotaxodon
dentatusspecimens collectec
from 199698 asD. sp.

0 bl a c#f58 fram&BE
Arm, Maldeco, #4085
KarongalGFT]

13
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Fig. 8353: Diplotaxodon
dentatusBMNH
1988.1.22:144149, adult
male, 115mm SL, trawl off
Monkey Bay at 40d&thoms
(~75m) 24 May 1985 [GFT].

Fig. 835.3: Diplotaxodon
dentatus MWA2891,

Nkhata Bay Station NKB66,
-11.781, 34.278, 4 Nov 202!
[HS lab].

Fig. 8354: Diplotaxodon
dentatusholotype, jaws and
teeth, from original
description.
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MC 836. DiplotaxodonecclesiBurgess & Axelrod 1973

Diplotaxodon ecclesivas described in 1973 from a single specinaaout 145mm Slt 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 anallfinas not been positively identified
since its original description, although it was collected from a verysa@tipled area: bottom
trawling at a depth of abo80m just off Monkey BayThere are twoaxawith an overall

dark male breeding dress and a white dorsal fin matiggeth we have considered for
comparative purposeshefirst of thesas Diplotaxodonmacrops whichhas a stockier body
(for 22D. macrops 30-36.8 %SL v 31.6% fobD. ecclesj arelativelylarge eye(32.639.7 %
Head Length v 32.9% iD. eccles), amuchwider white dorsal fin margirand is not known

to attain sizes of more than 12cm.3lthough themorphometric ranges just overlapken
together with the overall specimen length and the dorsal fin margin width, it seékety
thatD. ecclesiandD. macropsareconspecific The second optionB.s p. o6 hol oc hr o mi
which getdarger, up to 160mm Sand has a similarly narrow white dorsal fin mardput it

has a relatively deep bodyith the deepest point well behitite pectoral fin base, in

contrast tdD. ecclesiwhere they are about levé@lhe type oD. eccleshas a lateral line

count of 32 which is lower than has been recorde®fonacropsorD.s p. 6 hol oc hr o mi
but perhaps this this is due to observer differences in mettelsonsider ipossible thabD.
ecclesisasmallmal®.s p. O6hol ochromi sdé that had finishe¢

condition, resul ti rge aidre dibqualypotonkgrepesehs s | ender
further species that has not been recorded in breeding dress in the subseqdentess
since its description.

Fig. 836.1: Holotype ofDiplotaxodon ecclesirom the original description.

15
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MC 837. Diplotaxodon greenwoodstauffer & McKaye 1986

This large, deejpodiedDiplotaxodonwas described frorfour specimens collected at 86m

depth off Mumbo Island in the south of the lakbe largest type, theolotype was a female

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

body, huge mouth and steefangled gap€57-66°). Thedescription states that the species is
prognathous, which is certaintgther dramaticallglear on thellustration of the typeand on
specimens in the London Natural History Museum collected in the 1950s as intended types of
a new species to be cal I188/@) botis ait seénsxodbel on e u g
quite a variable traiMales in breeding dress were first illustrated by Turner et ad4§20

showing darkening on the dorsal surface, much of the head and all of the tina,number

of yellow eggspots on the anal fin, but with silvery flanks and belly §83.3). Maximum

size is at least 244mm$herhaps 27cniThe species is mainly found in deepwatem

50m to at least 148m depth 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
anded gape and the distribution of the jaw teeth deeply embedded along the outer anterior
end of the jawd-However, the species seems very common compared to other paedophagous
species, it has much longer jaws and the drawing dbtieer pharyngeal bone in the

description shows rather large sharp wieghaced teeth of a kind that would seem

unnecessary for processing soft eggs or emlfigpsB837.5). Allison et al.(199%6) found that
stomachs oD. greenwoodcontained the remains of larger juvenile cichlifise full

genome of aingle specimehas beesequence@Blumer et al2025 Camacho Garciat al.

2025) whichwas one of pair ofadult malesollected at Nkhata Bay in 2004

representative specimen is shown in fig8®&.4. Phylogenetic analysedf this genome

sequence indicates thaie species is sister Rallidochromis tokoloshwith D. longimaxilla

as sister to this pa{fCamacho Garciat al. 202%. Both P. tokoloshandD. longimaxillaare

large predators from the same habitat, but with more slender bodies and less upnglstly
mouths.

Fig. 837.1: Type ofD.
greenwoodifrom original
description (cropped).
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Fig. 837.2: Specimens of
Diplotaxodon greenwoodi
collected byT.D. lles in the
1950s intended as types of
6D. eugnathuc
never described. &osited

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#2004117
bought from fishermen at
Nkhata Bay, 15 April 2004,
[MJG].

Fig. 837.5: Lower
pharyngeal boneshowing
larger, more widely spaced
teeth, especially on
posterior rowf
Diplotaxodon greenwoodi
(left) compared to
Caprichromis liemia
known paedophage, from
original descriptions.
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MC 838 Diplotaxodon limnothrissalurner 1994.

This species was described frommmerous specimens from the southern part of the lake
(Turner 1994). The species was distinguished by its elongate body shape, small mouth,
relatively small eye and small teeth (f8881). Several males in breeding dress were
includedin the type serieand they all exhibited a similar phenotyplark dorsally with a

white dorsal fin and pale pelvilms (fig. 8382). Some individuals exhibited a pal#azedon

the upper part of the head. The decision to choose a female as the holotypéoviasaie

as it has subsequently been found that theraatethreefurtherspecies with very similar

body shapes and meristics, thatrmatreallybe distinguishe@éxcepton male breeding

colours. When these are describethale paratype should probably be selected as the
neotype foD. limnothrissa It seems thab. limnothrissas the most commonof 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 fslsmbers of th®. limnothrissa

phenotype are ecologically very important and dominate the fish biomass in the open waters
of the lake, with an estimated 87,000 tonpe=sent in the lakéMenz 1995) Their diet is
dominated by crustaceans suchirescopepod3ropodiaptomus, Mesocyclgpnd
cladocerarbDiaphanosomabut occasionally alsGhaoborudly larvae and pupae, fry of the
danionid fishEngraulicypris as well as filamentous diatoms, particulaklylacoseira

(Turner et al. 2004).

A total of 33 specimensf D. limnothrissahave had full genomesequence@@Blumer et al.

2025 Camacho Garciat al 2025),with phylogenetic analyses those data showingll

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

white dorsal, white pelvic phenotype (f838.3-6), while other specimens were identified by

their position in the phylogeny (fi®387-8). These came from a wide range of locations:

SW Arm 16, SE Arm 1, Cape Maclear 3, Chiofu Bay 2, Nkhata Bay 4, Chiluniieede

was minimal geographic structyeonsistent with previous studies using microsatellite DNA

(Shaw et al. 2000)n the phyl@enetic analysid).sp.6 | i mnot hr i swwaa bl ack do
resolved as the sister specie®tdimnothrissawhileD.s p. 61 i mhatkwas kwai c 6
more distantlyrelated(Camacho Garciat al 2025.

Fig. 838 1: Diplotaxodon
limnothrissa female
holotype, SE Arm [GFT].

Fig. 8382: Diplotaxodon
limnothrissa male paratype,
SE Arm, 1991 [GFT].
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Fig. 8383: Diplotaxodon
limnothrissa3 males n
breeding dresB04-105
(top), DO4-106 (bottom left),

D05-A02, bought from

traders, Chilumba main

beach, 23 Feb 2016 [HS].

Fig. 8384: Diplotaxodon
limnothrissa D11-D09,
D11-G01, D11104, mature
males trawled from 895m
depth, off Monkey Bay, 2
March 2016 [HS]

Fig. 8385: Diplotaxodon
limnothrissa 3 males, D14
A05, D14A06, D14A07,
trawled off Cape Maclear, 4
March 2016 [HS].
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Fig. 8386: Diplotaxodon
limnothrissa mature males
D22-J02, D23A01, D23
A02, D23 A04, trawled in
SW Arm, 27 Jan 2017 [HS].

Fig. 8387: Diplotaxodon limnothrissaD01-A01, D01}-A02, bought from traders, Nkhata Bay, 19 Feb 2016
[HS].

Fig. 8388: Diplotaxodon limnothrissaD10-C04, C07, bought from fishermen, Chiofu, 29 Feb 2016 [HS].
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MC 839. Diplotaxodon longimaxillaStauffer, Phiri & Konings
2018

Diplotaxodon longimaxillavas described from 12 specimens collected together in a deep
water trawl offMbeniji Island, Domira Bay, the largest of which was just under 180mm SL.
The species is similar . argenteusut has slightly larger eyes, fewer gillrakers (usually
16-19, but occasionally 201, v 2027 forD. argenteul a more arched baelnd a less
upwardlyangled gape (figd39.1). Stauffer et al(2018)suggested that taxa discussed by

Turner et al. (2004) d3. 6 s i n{figl 8BXRPD.sp.6 si mi | i B.spft at 6, and
Obrevi maxi |l | ar D.dodgimaxlla ¢e areragreeghahe érst ave, buD. sp.

60br evi mawcs4Rk)haa & mushtmore steeply angled gape. Wesalggest

Diplotaxodons p . 0 | a(figg8393pahd®ipldtadodons p. O bl ac(kg.88%4gent eu
as conspecific witlD. longimaxilla Based on this combination of previously reported taxa,

we concludethat the species is found all around the lake in suitable habitats, usually near the
bottom at depthfom 70m to 145m. Smaller specimens can sometimes be found as shallow
as 5060m. It is not known from th&ue pelagic habitaiver the anoxic zone. Itis a

piscivore, growing to at least 203mm SlauF clearcut specimensave hadteir full
genomesequence@Blumer et al2025;Camacho Garciat al.2025) from Monkey Bay,

Nkhata Bay and Chilumba (fi39.5). All individualscluster together on the phylogeny
generated with these genome d#&talightly more problematic individugthat has been

genome sequencedhs collected from near Chinyamwezi Islgfig. 839.6). It is difficult to

judge its head shape because the throat is puffedmdiinfortunatelythere is no preserved
voucher specimemeverthelesst resolves phylogeneticallsister to the main group édur
specimengCamacho Garciat al. 202%, and most parsimoniously belongs to this species.

Fig. 839.1: Diplotaxodon
longimaxillaholotype, from
original description.

Fig. 839.2: Diplotaxodon
longimaxillay SE Arm
Maldeco commercial
trawler, shown ab. sp.
6 s i nhy Turner ét al.
2004 [GFT].
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Fig. 839.3: Diplotaxodon
longimaxilla, purchased
from fishers, near Salima,
1996, shownab.s p. O
bl ackd by Tur
[GFT].

Fig. 839.4: Diplotaxodon
longimaxilla trawled from
Cape Maclear between
Thumbi West and Mumbo,
1996, fiown asD. s p blackd
argenteu8by Turner et al.
2004 [GFT].

D12-B0g3, trawled at 8®5m off Monkey Bay, 3 D12-B04, trawled at 8®5m off Monkey Bay, 3 Mar.
Mar

Fig. 839.5: Diplotaxodon longimaxillasequenced 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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MC 840. Diplotaxodon macropdurner & Stauffer 1998

Diplotaxodon macropwas described fror@1 specimens from the South East Arm of Lake
Malawi. The holotypeand several paratypesemature malswhichwere dark all over
(black when freshly collected in full breeding dresgart from a broad white margin to the
spiny area of thedorsal fin(fig. 840.1). Males that are not fully ripe can be paler ventrally,
but do not show the strongly white belly@f apogonorD.s p . 6 omafesFHeroatee 6
and immatures were distinguished fromamzurringD. apogn largely on basis of head
shape, shorter lower jaw (3% SL v 4246%), greater lower gillraker count (2% v 16
20), and dorsal spine count (18 v 1214). They wereleeper bodied thad. ecclesiand had
relatively smaller heads th@&h aeneusHowever, no comparisdms beemade with
undescribed taxa, suchl@ss phigeyéb | a ¢ k qMCB4A)AD. 6 sp O macr ops
(MC849,D. s p 06 ma qMG848rDnsopr.t hddo f f850n Allrofethipse Epddes
can be differentiated on male breeding dressfdiales or immaturmdividuals cannot be
reliably assigned to this speci€sght specimenbave had their genomssquence@Blumer
et al.2025; Camacho Garcet al. 2025)all mature males from the south of the lake around
Monkey Bay and Cape Maclear (figui@®40.2-5). In phylogendat analysesall formed a
clade, withD.s p &6 e c c | e s (MC84R)astsister specid€ambacho Garciat al.
2025.

8 Fig. 840.1: mature male
Diplotaxodon macrops
unsequencegaraype
freshly collected off
Monkey Bay in SE Arm

on 28" Feb 1991. From
original description
(location mislabelled as

off Chinyamwezi Island)
[GFT].

Fig. 8402: Diplotaxodon
macrops D11-HO1,
sequencednale,trawled
from 85-95m off Monkey
Bay, 2 March 201¢HS].
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Fig, 840.3: Diplotaxodon
macrops D13-107,
sequencedhale,trawled
from Cape Maclear, 4
March 201HS].

Fig. 8404: Diplotaxodon
macrops DMS_SE_1,
sequenced male, one of
batch of finclips placed ir
a shared vial, trawled
from SE Arm, 30 April
2014 [MJG].

D13-J09 , _ D13-J1Q

D14-A01. D14-A02.

Figure 8405: An additionalfive sequenced males were obtained from a trawl catch in deep water off Cape
Maclear (ncluding D14A04, not shownpn 4 March 2016. All seemed consistent with the phenotype of
macrops

24



Turner& Genner Lake Malawi cichlid identification, part 3

MC 841 Diplotaxodonsp. 'bigeye blackdorsal'

This species was first distinguished by Genner etal. @@D.6 macr ops bl ack do
and by Genner etal. (2010)Rso macr ops bl ac k {sizedskediesupltat i s a
139.1mmSL, and like the other bigeye/macrops types, is relatisietytbodied with a large

eye Given the instability of previous nomenclature, we take the opportunigptotrthe

species as Obigeye bl ackd®rnaadp®ithex geneticallyi s not
or in male phenotypé&enner et al. (20@J reported male breeding colours as being dark

dorsally, including the upper part of the caudal fin and all of the dorsal, except for white
lappetsPelvic and anal fins were translucéhtaline(fig. 8411). Genner et al. (2010)

reported breeding males from the north of the lake at Ngara, Chilumba and NkheataeBay

Ngara and Nkhata Bay populations showed small genetic differences using a suite of
microsatellite loci. The male breeding dress is very similartotHatefp . 61 i mnot hr i s
bl ackdorsal 6 but body p MNoguanttdtivecamparisomhas gener a
been made of the morphology of this species versus the others of the bigeye/macrops group,

and at present there is ndiable way to identify the females and immatures other than by

whole genome sequencing.

For the studies of Blumer et al. (2025) a&@amacho Garciat al. (2025)20 specimenkave
had their full genomesequencedncludingthreefrom Nkhata Bay (fig8412-4), 15 from
Chilumba (fig.8415), one from Ngara (fig8416) andonefrom Chiofu Bay (fig.8417). All
showed aimilar phenotype of large eye, deep body and smooth head profile. Some
individuals showed hints of a male breeding dress of a dark dorsal and caulda fin.
phylogenetic analysis based on the genavite segiencedatg these specimens formed a
clade along with three specimessquencethat did not show cleasut male breeding dress
(Camacho Garciat al. 202%. This clade was resolved as sister group to a diverse clade

comprised oD. altus, D. apogon, D. greenwoodi, D. longimaxillasDp . 6 holDchr omi ¢
s p. 0ng Paliddcheodnis tokoldshNotabl, it was distinct fronD. macropgsimilar
body shape)anB.s p. 61l i mnot hri ssa bl ackdorsal 6 (si mi

Fig. 8411: Diplotaxodonsp.
O0bi geye braeck
from Chilumba 12 May
2005,not sequenced.
Reprinted inGenner et al.
2007a& Konings 2016
[MJG].

Fig. 8412: Diplotaxodon
O0bigeye bl ack
B03, malebought from
fishermen, Nkhata Bay, 21
Feb 2016 [HS].
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Fig. 8413: Diplotaxodon
6bigeye bl ack
B04, malebought from
fishermen, Nkhata Bay, 21
Feb 2016 [HS].

Fig. 8414: Diplotaxodonsp.
6bigeye bl ack
303 (BBNB15)male,
purchased from traders,
Nkhata Bay, 25 July 2004
[MJIG].

DO4-HO06

DO05-A07 D05-B05

P

Fig. 8415: Diplotaxodons p. 6 bi geye bl ackdorsal 6, 15 specimens bou
2016 were sequenced: D86 to H10, DORAOS5 to BO3, DO5B05, of which 4 representatives are shown
above [HS].

Fig. 8416: Diplotaxodonsp.
O0bi geye bl ack
D08, bought from fishermen
Ngara, 25 Feb 2016 [HS].
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Fig. 8417: Diplotaxodonsp.
6bigeye bl ack
C08, malepought from
fishermen, Chiofu Bay, 29
Feb 2016 [HS].
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MC 842 Diplotaxodonsp. 'brevimaxillaris'

Diplotaxodons p 0 b r e v i(figp 8421) Wds frst mentned by Turner (199&).

8422), based on a name on a jar of specimens collected in the p8&idablyby T.D.lles,

who published a major t ax@opadichiomismp)édywas on t he
reported to have been working on something similar wittip#taxodon The species is
characterized by its relatively largeultbody size(at least 19cm SLand strongly upwardly

angled mouth, characteristics shared \tlgreenwood{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 sBewgiaenwoodiA

single maldreshly collected apparentin breeding dress (whether full or partial is unclear)

has been found to have a very dark dorsal and caudal fin, but a pale undersgd& @igA

similar colour is shown by two preserved specimens collected in 19884fd). This

contrasts witlthe dark undersides ape mature male of D. greenwoodiLittle is known of
theecologyof D.s p &6 b r e v jitneads io bel found in sié@pater trawl catches

(Turner 1996)A full genome sequence of this species is not yet avail@ahkshort jaws,

extreme upwardly angled gape, small erect teeth and bullate premaxplerlaaps

consistent with it being a paedophage.

Fig. 8421: Diplotaxodons p 6 b r e v iLl49 mm Slplesenved,scollected 199Gsom trawl at 96100 m
depth off Monkey Bay[GFT].
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Fig. 8422: Diplotaxodons p 6 b r e v, immature nhale fnote eggspot), trawled frd94m SE Arm
Off Monkey Bay, 13-Apr-92 [GFT].

Fig. 8423: Diplotaxodons p 6 b r e v, mabkaskhawind sameidesvelopment of breeding dress (dark dorsal
and caudal, also large eggsp@ape Maclear, 15 Nov 04 [MJG]
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Fig. 8424: Diplotaxodonsp.
O0brevimaxille
1988.1.22:140149, apparent
adult males, 161, 182mm
SL, trawl at 40 fathoms
(~75m) off Monkey Bay 24
April 1985. NB dark dorsal
fin and upper surface sugge
breeding colour. Lower
specimen shows lack of
strongly prognathous Ve
[GFT].
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MC843 Diplotaxodons p. Oeccl esi whi

A single specimen obtained frondaepwatertraw! off Cape Maclear in March 2016 could
not be assigned to any knowiplotaxodonspecies, described or undescribeds & large
adult male with large eyes, and a slender badg, was initially assigned . ecclesi
(MC836). However it is now believed not to biatspecies, primarily because of the male
breeding colours, in particular the largely white dorsa(fftn 843 1), contrastingvith the
largely black dorsal with thin white margin shown by the typB.aécclesi(fig. 836.1). The
specimen has been sequencedwaaskesolved as the sister taxonadarge clade of species
includingD. macropgMC840) (labelled asD. ecclesin Camacho Garciat al. 2025)

Fig. 8431: Diplotaxodonsp.
6eccl esi whit
109, sequenced male, trawle
from Cape Maclear, 4 Marct
2016 [HS] and (below) the
same specimen freshly
landed, showing a purplish
sheen [GFT].

31



Turner& Genner Lake Malawi cichlid identification, part 3

MC 844. Diplotaxodonsp. 'holochromis'

This taxon was first identified in print by Turner (1996)aglotaxodon6 i nt er medi at e 6,
recognised as being slightly more dédmylied than individuals dd. limnothrissa(now

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

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 appargrlynales which were

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

0Di pl otaxodon holochromi sé, but no descript.i
considered that these were the same spaepsrting thenunder the namB. sp.

6 h ol o c,lwhiah me cerdinue here. Turner et al. illustrated their species account with an
image ofa dark male without an obvious white dorsal fin maf(§ig. 844.2) and its

identification seems uncertain i t has a r at her -lsilkeendd ebro,d ymosrhea |
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 theagéner6 aver aged body p
specimensSpecimens 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 (fig844.3-5). Given the uncertainties in identification, it is difficult to report

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

from throughout Lake Malawbut perhaps most common around Nkhata, Bag favouring

a bottom depth of 3260m generally breedingn areas of steepighelving coasts. The
maximumreportedsizewas around160mm SLA full genome squencéias beembtained

from asingle specimen corresponding approximately to this phenotype, but lacking well
developed male breeding dress, collected from Nkhata Bay in 201844i§). Phylogenetic

analyses indicate that the spedgeelated tdDiplotaxodon altu@ndD.s p. 6 ngul ube 6
Additional sequences are needed to help resolve this difficult group, particularly focussed on
males in breeding dress.

Fig. 844.1: Diplotaxodonsp.
6hol ochr omi s¢
Turner (1996), specimen
from SE Arm of Lake
Malawi, 1990s [GFT].

Fig. 844.2: Diplotaxodoncf.
6hol ochr omi st
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 128.28m depth,
June 1997 [GEF].
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Fig. 844.3: Diplotaxodonsp.
6 hol oc adultamale s ¢
2005.249, Nkhata Bay, May
2005no0t sequencefMJG].

Fig. 844.4: Diplotaxodonsp.
6hol oc H2004486 s
male,Nkhata Bay, July
2004 not sequencefMJIG]

Fig. 844.5: Diplotaxodonsp.
6hol ochr omi s¢
nonripe male?, Nkhata Bay
not sequenced [GFT Lab]

Fig. 844.6: D02-B05,
Diplotaxodoncf.
¢olochromi® D02-B05,
bought from fishermen,
Nkhata Bay, 21 Feb 2016
sequenced [HS]
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MC 845. Diplotaxodonsp. 'limnothrissa blackdorsal’

Diplotaxodons p. O i mn ot h wassepoated by Gernkr @ta@lr (3040), Gnder the
nameDiplotaxodons p. 61l i mnot hri ssa bl ackbacké6, being
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 illustr@go@45.1) is labelled as

0l i mnot h-dbssal bl aod as these works are more
here although without hyphenation. Male breeding driesrather understated, mainly

consisting of a darkened upper surface and dorséigin845.1-2), but also in some

specimens, dark pelvic and anal f(esy. fig.8451), with 1 or 2 large pale yellowish spots

on the anal margirDverall, they seem more heavily built and with larger eyeshan
limnothrissasensu strictobut are more slender with smaller eyes than those of the
bigeye/macrops group, one of which has essentially identical male breeding dré&k)YMC

The teeth are generally smaller than thosB.afentatusFull genome squences of two
specimensave been obtaine®lumer et al2025 Camacho Garciat al.2025. Both were

obtained from Chilumba and were rather dbegied 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 sequelustsred théwo specimens togetheand

placed them as the sister grouppbtdimnothrissasensu strictCamacho Garciat al. 2025.

Fig. 8451: Diplotaxodonsp.
6l i mnothrisse
male, from Tukombo, just
south of Nkhata Baynot
sequencefMJG, in Konings
2014.

Fig. 8452: Diplotaxodonsp.
6l i mnot hri ssce
male, from Kande, 5 May
2005, not sequenced [MJG]

Fig. 8453: Diplotaxodonsp.
0l i mnot hri sse
D05-A04, male, bought from
traders, Chilumba main
beach, 23 Feb 2016,
sequenced [HS].
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Fig. 845.4: Diplotaxodonsp.
6l i mnothri ssce
D05-B04, male, bought from
traders, Chilumba main
beach, 23 Feb 2016,
sequenced [HS].
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MC 846. Diplotaxodonsp. 'limnothrissa blackpelvic'

This species was first reported by Genner et al. (@0®ho used a suite of microsatellite
loci to demonstrate that they were reproductively isolated from a number of species of the
macrops phenotypesavell as illustrating anature male in colour (fi@d46.1). Genner et al.
(2010) demonstrated its genetic distinctiveness from a number of other species ifaluding

limnothrissaandD.s p. 6 h o | Tohcihsr oomiesvée.r sed countershadin
phenotypeof limnothrissa blackpelvic alsaccursin several apparently unrelated
Diplotaxodongroups D. altus D.s p. O b r é©yvsipma ndunsgbu,l ubed) and si I

show up in a number of other taxa, includitig Copadichromis mlote@irginalis complex

and someé\ulonocaraspeciese.g.Aulonocara maylandiThis species is distinguished from
otherDiplotaxodonby its combination ofhe male pattermnd itt y p iDclimhothrissa

typed body shape, el ongated wi-sizedegeWhena | | hea
the male breeding dress is poorly developed, key colour traits to look out for include the
darkened pelvic fins andUnpublsheddetailled 6f r eckIl es o
morphometric and meristic studies have failed to demonstrate any means of distinguishing

female or immaturendividuals of this species from those®@flimnothrissa and so females
andimmatureindividualscan only be identifiedfom genomic dataGenner et al. (2010)
reportedthatadult malesould be found from Ngara in the far north to Nkhata Bay, with no
discernable population structufighe full genome of aingle specimen was sequenced for the

Blumer et al. (2025) an@amacho Garciat al. (2025) studies. This male specimen showed

very poorly developed breeding dress, a@as placed in gesulting phylogeetic analysis of

the genome datas basal for the entii@iplotaxodon/Pallidochromislade(Camacho Garcia

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

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

analysis Four additional male specimens (f&16.3) have beesequenced from a collection

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

of O Dbl a butda@ &dmhiese Specimens has yet tmdladed in gohylogenet

analysis.

Fig. 846.1: Diplotaxodon
sp. O6black pe
male, Nkhata Bay, 8 May
2005 [MJG reprinted in
Konings 2016
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Fig. 846.2: Diplotaxodon

6l i mnot hpet gt
D04-104, malebought from
traders, Chilumba main
beach, 23 Feb 20161S].

D34H10 A -  D34I01

Fig. 846.3: Foursequencedale specimens, probably Bfplotaxodons p. 61 i mn eptehl r(DBgd404 bl ac k
is a bit dubiouspurchased from fish traders, Nkhata Bay" 2pril 2018 [Emilia Santos].
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MC847. Diplotaxodonsp. ‘limnothrissa msaka'

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

has a body shape similar@o 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 2805.

morphological or population genetic comparis@s beemade between this taxon and

similar species. It is possible that it might represent a developmental stage of male breeding
dress of one of t h@&isseetsdmeles aré dvailablecbuthsydutios a 6 t a x
genome sequence data are available for analysis.

Fig. 847.1: Diplotaxodonsp.
dimnothrissams a knalé,
Msaka, SW Arm, 20 June
2005 [MJG edited and
reprinted in Konings 2016].
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MC 848 Diplotaxodonsp. 'macrops north'

Diplotaxodonsp. 'macropsiorth’'wassampled byGenner et al. (2010but misattributed to

D. aeneusmature males have a white dorsal fin margin not known in the latter species, and
the head is relatively smalléFhe present nickname was adopted when illustrations were
reprinted in Konings (2007, 20166 adult males were collected at Nkhata Bay -oh\Nsay

2005 An illustration and dtails of themale coloumphenotype were given in the appentiix
Genner et al. (2010Populations 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 dré3snfacops,D.s p. 6 ob.spshor e 6,
6ngul ubed) or similar male brebPegping dress bu
0 h ol o c hAdut males 6aj be distinguished from thos®ofmacropdy their narrower
white dorsal fin margin and generally larger body di®detailedmorphological
comparisorhas et beemmade between this taxon and similar spedtefi.genome data are

not yet available for this species.

Fig. 8481: Diplotaxodonsp.
Omacrops nort
Nkhata Bay, batch of 13
specimens coded 2005.189
191, 6 May2005 [MJG].
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MC 849. Diplotaxodonsp. 'ngulube’

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

few specimens collected at Nkhata Bag. 849.1). It has subsequently been referred t®as

Ssp. O6macrops ngul a®&0dKoinge200Y,2016)ebut indhk interest3 0 7

of succinctnessand reflecting lack of a close relationship withmacropswe 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 t
which is generally dark but with a white/yellow @rsurface and dorsal f(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
Diplotaxodons peci es, i n c écies)suchgd. macropg, gy pd édmacr ops n
(asaeneuy andD.s p. O6éof fshored. Mat ure adBintSls attain
and are so far only known from the north of the Ia&éull genome is available fromsingle

specimen collected at Nkhata B@iumer et al2025 Camacho Garciat al.2025).

Phylogeneti@andysis of these genomeata indicateét is more closely related . altusand

D.sp. 6holochromisé, rather t(@machotGarciwaly of t |
2025.

Fig. 849.1: Diplotaxodonsp.

6ngul ubed, me
Bay, from Turner et al. 2004
[GFT lab].

Fig. 849.2: Diplotaxodonsp.
6ngul ubed6, fr
2005.186, fresh male in
breeding dress, Nkhata Bay
6 May 2005, not sequenced
[MJG].

Fig. 849.3: Diplotaxodon
sp. 6ngul ub«
Nkhata Bay, 7 May 2005,
sequenced [MJG].
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MC 850. Diplotaxodonsp. 'offshore’

Diplotaxodons p. O6of f shored was first identified by
most other Obigeyed species on the basis of
mostly white dorsal fin, dark pelvics and anal fin. This colour pattern is shatte®.

apogon but that species attains a much smaller maximum(sizeEdDmm v 133mm SLand

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

longer lower jaw. In addition to differences in male breeding co@umacropgends to

have a relatively deeper cheek and preorbital bone, Bhideeneudas a relatively larger

head, deeper cheek and wider interobital distance. Compahiawesot beenmade withD.

Ssp. Omac or®@pyPp . n orntgpacéimens wde later collected by Genner et al.

(2007) and illustrated aB.s p. 0 ma c r o p 8508)f Thesehwene shoéwn (ofhe g .
reproductively isolated from other bigeye species suéhasp . &6 n g WDIsupb.e 66 baingde y e
b | ac k dGemner atlal6(2010) collected mature males fsonsites, from Ngara in the

north to Kasuza (12U11609 S; 34001635 E) and
(2007, 2016) r e pusedinthe 20G¥and B0aCepapeidig. goh2anere),

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

abundant bigeyed species in the offshore habitats of the lake, meaning that it could be
appropriate to assign t ke eedc xslpoeqii ceasl tdatta wea
differentiated ¢ this species. Most specimens were colkftem depths of 6A.84m.

Allison et al. (199) reportthat they mostly fed o@haoborugmidge) 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 thes ofdvitly to September,

but might breed all year rounBull genome data aivailable fromwo adult malegfig.

850.3) and two females collected with them (8%$.0.4), but it has yet to be analysed.

6offshoredo, f
(2004), SADC/GEF project
16/87/15: Senga Bay, 125
128m, June 1997 [GFT lab].

L e de z, ' Fig. 850.1: Diplotaxodonsp.
7 ‘1001 .

Fig. 850.2: Diplotaxodonsp.
6 of f sniatre mddrom
Kande Island, [MJG].
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Fig. 850.3: Diplotaxodonsp.
6of f s hoGoe &7, [
two mature males from
Nkhata Bay, 20 April 2018
[Emilia Santos].

Fig. 8504: Diplotaxodonsp.
6of f s hoeGOg &09, [
two apparent females from
Nkhata Bay, 20 April 2018
[Emilia Santos].
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MC 851 Diplotaxodonsp.br evi manus o

Diplotaxodons p. Obr evi manusdéd was a manuscript name
to a single large specimen (209mm 813 presumed mature méaleshowing a dark body

with pale dorsum and dorsal fin. It had a large rather upwardly angled ribetspecific

name -bahdbtrefers to the relatively short pe
the pelvics. This is nowegarded as conspecific to the taxon identified by Genner et al.

(201Q supplement) aB.s p. 6 s i 4nialc ik s, almomfipteding in Konings 2007 and

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

Chilumba and Nkhata Bajo full genomesequences are availalite this species.

Fig. 8511: Diplotaxodonsp.
6brevi manus©o,
collected by T.D. lles in the
1950s [GFT].

Fig. 8512: Diplotaxodonsp.
6brevi manus©o,
adult male, from Nkhata Bay
[MJG].
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MC 852 PallidochromistokoloshTurner 1994.

The species and monotypic genus were described by Tu®®@b), from 21 specimens

from the south of the lakig. 8521). The new genus was created because the species
seemed intermediate betweBiplotaxodonandRhamphochromié&@nd also superficially

quite similar toStigmatochromis macrorhynchoaclusion inDiplotaxodonwould make

that genus hard to define. The species can be identified by its overall appearance: large eyes,
large mouth in a lovangled gapé24-34°, distinct fromDiplotaxodor), strong lower jaw

with large mental process, relatively small closghcked teetlidistinct from
Rhamphochrom)sand no melanienarkings beyond moderate countershaddistinct from
Stigmatochromis Overall, it appears much less streamlined Rteamphochromier the

more elongat®iplotaxodonspecies, and specimens often have a rather flabby abdomen,
probably resulting from rapid pressure changes, but more sbiffiataxodonor
Rhamphochromifom the same deptMature 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 developmet of breeding dregdig. 8522). The largest type was 192mm SL.

The species is mainly found in deep benthic habitats, at depthl#%H0 (benthic trawlers

have rarely sampled the bottom from 4Z%0m, so the maximum depth range is not really
known). Mog stomachs examined were empty but two contained remains of small benthic
cichlids (Turner 1994)Genome sequence data is available fog specimenf this species

(Fig. 8523). Phylogenetic analyses indicate itiesely related t®iplotaxodon greenwoodi

with D. longimaxillaandD. apogonalso fairly clos§Camacho Garciat al. 2025). This
renderDiplotaxodonparaphyleticA future revison of Diplotaxodonmay requirea new

generic diagnosis to alloR. tokolosho be included.

Fig. 852.1: Pallidochromis
tokolosh holotype [GFT
lab].

Fig. 8522: Pallidochromis
tokolosh #2005.181
apparenmature male,
Tukombo,6 May 2005,not
sequenced [MJG].
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Fig. 8523: Pallidochromis
tokolosh #2004A83SE
Arm, 13 August 2004,
sequenced [MJG].
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RhamphochromisRegan 1922 species M@53-867.

Family: Cichlidae;Subfamily: Pseudocrenilabrinad@ribe: PseudocrenilabriniSubtribe:
Rhamphochromna.

Type speciesRhamphochromis longice@inther 1864

Contained valid speciesRhamphochromis esox, Rhamphochromis ferox, Rhamphochromis
longiceps, Rhamphochromis lucius, Rhamphochromis macrophthalmus, Rhamphochromis
woodi

Proposed undescribed taxaRhamphochromisp. ‘chilingali Rhamphochromisp. 'grey’,
Rhamphochromisp. 'kingiri brevis' Rhamphochromisp. 'kingiri dwarf' ,Rhamphochromis
sp. 'longfin yellow', Rhamphochromisp. 'longiceps yellowbellyRhamphochromisp.
'long-snout’,Rhamphochromisp. 'maldecoRhamphochromisp. 'nkhwazi'.

Taxa considered invalid:Rhamphochromis brevisrewavas 1935 R. wood),
Rhamphochromis leptosorRegan 1922=R. eso Rhamphochromis melanotd&l 1926
(=R. esox

Taxa of uncertain status none.

Generic reviews & diagnosesRegan 1922alrewavas 193%.ccles & Trewavas 1989;

Turner et al. 2004No new species has been described since 1935, although we consider there
are d leastnineundescribed species, includitige largest endemic cichlgpeciesn Lake

Malawi.

Generic diagnosis:iiSlender, longheaded large mouthed predatory haplochromines endemic
Lake Malawi attaining from 230 to over 350 mm SL. The premaxillaries arelixeakhe

teeth are stout, unicuspid, erect but recurved at the tips andpeekd, 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 counteshading. There are 36 to ¥8rtebrae, bwhich 1718 are abdominad.

(Eccles & Trewavas 1989Additionally, it should be noted thataturemales of all known

species show some development of yellmange colour, at least in the pelvic fins, but in

some cases extendiagrosghe body.

Field Diagnosis:Slender, streamlined predatdooking species with big teeth. Maybe with
a faint horizontal band, or orange lower fins or undersimerallyrecognised as Ncheni or
Mcheni or for bigger ones, Batala (butterfislor Sangwe for smaller ones

Phylogenetic commentsRhamphochromitorm a clear clade in all molecular analyses to
date. Along wittDiplotaxodon/Pallidochromisthey are resolved as the first endemic
subradiation to have diverged from the st&statotilapia

Ecomorphological notes:Rhamphochromiaretypically midwaterfeeding predators.
Juveniles of the larger species and adults of the smaller species feed on zoopfahktsen.
of some of the smaller species feedimmshoalingLakeMalawi Gardin@Engraulicypris
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sardella Adults of the larger species are piscivores. Species seem to vary in microhabitat
preferences, some preferring rocky areas, othersediinent bottoms, many truly pelagic.

A few species seem to have shallow water nursery areas in muddy lagoons ohooeky s
Several are satellite lake endemiklaternal 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 esokBoulenger 1908)

Described afaratilapia esoXrom threespecimens (one, a skeleton), by Boulenger (1,908)
this was the second species to be described in what we now kitivaiephochromidt is

large species with a very slender, cylindrical body and a long caudal peduncle. The lower jaw
is strong, deep and smoahd the teeth are generally not visible with the mouth closed
There is some variation in the head shape, with some individuals having a relatively
upwardlyangled mouth and projecting premaxillary pedicel. Others with a less upwardly
angled mouth and smoother upper head profile include the typleamhphochromis
leptosomaRegan 1922%fig. 853.6), which is considered a junior symam by Turner et al.

(2004) Rhamphochromis melanot@él 1926 was also synonymised by Trewa(E835,

but this has not been checked subsequehtligctotypefor R. esoxvas designated by Turner

et al. (2004) as BMNH908.10.27.62fig. 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 dorsdiiture males have orange pelvic and anal fins.
Males sometimes show2orange eggspots, but they are largely obscured when the anal fin
is most vividly colouredTurner et al. (2004) report a maximum size of 420mn{\aing et

al. report 383.6mmSI_p lakewide dstribution, 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 relatiyedhallow waters, above lakebeds #&5in. The

species was found to be common even in the heéshed southern part of the lake in trawl
surveys from 2016 onwards, often mixed wihgraulicypris sardellandRhamphochromis
macrophthalmusDorsal fin XVIII-XXI, 11-13, Anal fin Ill, 911, Longitudinal scale rows
40-42, Lower gillrakers 147, teeth simple, erect, in 2 rows.

Full genome sequences are available froregspecimensOne, included iranalysedy
Blumer et al (2025)is alarge individual from Tukombo on the central Malawian coast
between Nkhotakota and Nkhata Bay (2@28). This specimen islearlyR. esoxbased on
its very elongated streamlined body, deep smooth lower jaw and long caudal péfigncle
8532). A secondgsmall juvenile(codeD08-C10) from Chiofu is very likely to be the same
specieqfig. 8535), and thee two specimenduster closely oma phylogengc tree based on
genomewide dataAn additionalsequencedpecimenincluded in an analysis Byang et al.
(m9), was obtained from a batch fafe adult males collected at Nkhata Bay in 2004 (fig.
8533-4). Thephylogeneticanalysisbased on whole genome data indic&egsoxs most
closdy relatedto R. lucius(Yang et alms).

10 20 30 40 50 60 70 80 90 100

Fig. 8531: Rhamphochromis esdype.BMNH 1908.10.27.8, 319mm SL.
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Fig. 8533: Rhamphochromis esp004122a, Nkhata Bay, male with partly developed breeding dress,
showing anal fin eggspots and pale orange pel2ic©ct 2004 [MJIG]
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Fig. 8534: Rhamphochromis esp004122c, Nkhata Bay, male with more deve]op;ed bféedlﬁg 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. 8535: Rhamphochromis espxivenile, DO8C10, SCUBA, Chiofu, 28 Feb 20]HS].

Fig. 8536: Rhamphochromis es®MNH 1908.10.27.63, & mm SL. Originally a syntype d?. esoxthis
specimen was later taken as the holotypR.déptosoma
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