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ABSTRACT 

Forty-one genera and a minimum at" c. 250 species of cis-Andean Recent cichlldS are 

recognized. 
Chief results of a taxonomic review of characters and each genus considered phylogene
tically, implies as main outcome of the study. that views recently expressed about 

relationships oT the genera Cich/a SChneider. Crenic;chla Heckel. and Geop-
nagus Heckel, have alternat.lves. 

etch/a, with at least five speCies, has many prtmitlve trarts . and its closer 
relationships need not be With ot.her South American Clchlidae. The type-species of 

Cichla , C. acel/arts SChneider, IS revised and found to be restrlct.ed In dist
ributIOn to Guyana and SUrinam. Crentcichla is not close to Cich/a . but an 
advanced group, Geophagus IS split into f'our genera, which are not. closely inter

related. 
A review of' FOSSil forms. , chiefly from literature, indicates that all species are 
erroneously classified generically, and should be either aSSigned to other, Recent 

genera, or are deCidedly distinct. 
Recent genera distingUIshed inClude Acarabobo n. gen. (ex Aequidensl. 
Acanchthys Eigenmann. Acaronta Hyers. Aequidens Eigenmann !. Bray (rest
rict.ed). Apistogramma Regan. Apistogrammoides Melnken. Astronotus Swaln
son . Austra/acara n. gen. (ex Cichlasoma). Batrachops Heckel . 
Blotodoma Eigenmann & Kennedy. Blotoecus Eigenmann & Kennedy. Caqueta ia 
Fowler. Chaetobranchoides n. gen. (ex Chaetobranchusl. Chaetobrancnopsis 

Steindachner. Chaetobranchus Heckel . Clchla. Cichlasoma SWa1n50n. Clavl
foraminacara n. gen. (ex Aequidens)' Coeru/eacara n. gen. (ex 
AeqUldensl. C01'yphacara n. gen. (ex Cleh/asoma), Crentcara Steindachner 
(re-classif'led as geophagme), Creniclcl'1la. Gallochromls n. gen. (ex Geopha

gus), Geoohagus (restricted), GUlanacara n. gen . (ex Acarichthys: 

Oelemaria n. subgen.l. Gymnogeophagus Ribeiro. Heros Heckel, 
Hoplarchus Kaup, Krobfa n . gen. {ex Aequidensl. Margaritacara n. gen. 
(ex Geophagusl. Mesonauta Gunther, Nannacara Regan . Paoiflochromls 

t<ullander. Pharyngotocacara n. gen. (ex AeQUldens). Pterophyllum Heckel , 
Retroculus Elgenmann ~ Bray, Satanooerca Gunther (re-valldated f'rom Geopha
gus), Sympnysodon Heckel. Taenlacara Helnken. Teleocichla n. gen. 
(rheophillc . Crentclchla-like group), and Uaru Heckel. 

Comoanson WIth Old World clchlids suggests t.hat studIes of relationsnlps among cich
lids snould be made on a familial, and not on a geogl"aphical baSIS. 
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INTRODUCTION 

This section examines two aspects oT the South American Clchlidae. F i rst. it li sts all 
genera and described speCies, and also Includes notes on known undesCribed species. 

Such a listing has not been available Since Regan's ('905a.c.d.e~ 1906a,b) revision of" 
the Ameri c an Clchlldae, and even that comprehensive study is incomplete. Each entry 
has a reference to the onginal deSCription and, in parenthesis . the type-species t f a 
genus and the type-locality (as given In the original descriPtion) If a species. Refe

rences to figures are restricted to a habltus figure. If given. or, when there are 
m o re such figures, to a figu r e of the holotype or a synt.ype . 

Second, all genera have oeen re-examined with the aim of finding at least one apo
morphlC chal"acter stat.e for each. It happens. tnat nearly all South American clchtid 

ge>ne ra up to now were deTlned on the basi!: of Questionable or pteslomorphlc character 
st.ates. ThiS review . even i f not completel y successfu l from a cladistiC vlew-pomt . 
has ted to some re - ~rrangement s of speCies, and recognition aT a few genera In addi
ti o n to those consiaered In CUITent l i terature. 

Tne context of the survey of the South American cich ll d genera IS the exploration 
aT pot.ent lal phyloSlenetlcally close relatives of Cich lasoma. but earlier hypot
heses of' relatIOnships among South American ciChllds (Chiefl y those of' St.lassny 1982. 
Regan 1906b, Gosse 1976) are re-examined and comment.ed upon. Thus, the g e neric 
deSCriptions are not exhaustive. SpeCial attent.lon IS gIven to the phyletiC status of' 
Cichla and the valldit.y of the geophagme group . As a maJor problem In South Ame
rican CIChltd taxonomy, the C!cnlasoma-AeqUldens group IS treated at length In 

Part 1. To avolo repetitions. the o tagnostlc value anO phylogenetIc SignIficance of' 
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some important characters are dlscusS€I>d af"ter thiS int. r oduction, with speCial consI

deration of those current in the literature. 
MuCh of the data used derives from my mostly still unpubl ished st.udies of particu 

lar genera or species In connection with revis ions of spec ies groups or cichlld fau-
nae. Complementary studies were made for this review, and I also made extensive use of 

existing literature, especIally where African and Central American cichl i ds are invol 
ved. Register numbers are given for some of the material; a complete listing Of the 

sev eral thousand specimens surveyed poses somp. practical problems i n production, and 
is not available, except In part and as personal communicat ion on request . 

As will be shown, there are no ·key characters' that conveniently put the assembla -
ge of' South American clchlids in a neat phylogenet ic order. There i s a large number of 

species and more or less d istinct linE:!ages distinguishable only by conSiderat ion of a 
grea't many characters distributed through all organ systems. Ev en staYing by Skeletal. 

colour, dental and few other sources of characters. the data base becomes enormous and 
complex, especially since character state polarity decisions are often not poss ible. 

As explained In Part 1. 1 am phylogenetically oriented . That means to me above all a 
search for differences in homOlogous characters between samples of specimens. Such are 

thought to define eVOlut ionary unique uni ts of organisms. Differences between taxa i n 
homologous characters are the only clue to evolutionary history (phylogeny) of taxa. 
Assum ing evolution as a mechanism for character transformatIOn, one of two states i s 
more differ'ent from that of the evolut.lonarlly unaff'ected stat.e than is the other. 

Decision as to Which one, is the major problem of phylogenetic systematics working 
with lower level groups, such as species or genera, whereas homology is the major 
problem at higher levels. 

There is only one straightforward way to polarity resolution, viz. outgroup compa 
rison, although ontogenetical considerations may provide alternatives (cf. Fi nk 

1981a1. The likelihood of the same character transformation occurring twice or more 
often is ideally neglig i ble . 

A rare character state, Ie. one found In few taxa. has likely a younger evoluti ona-
ry history than one that IS Widespread, especially if there are otherWise no or few 
character state d ifferences between tnose very few taxa. This IS the ·commonality 
principle' , which IS outgroup dep e n dent, but the only really good baSIS for pOlarity 

estimates. Its problem IS that if a group and outgroup under study includes a majority 
Of 'forms with a state responsible for their different iation and only a few Without 

thiS innovation and hence rarer, th~ concl USIOn would not be accurate unt il a !:tll ! 
larger outgroup IS consulted. To avoid those mistakes, there are several approaches. 

One that has been emphasized In this paper , IS conSideratIOn of a ~eneral reductive 
tendency among teleosts. A common regressive trait is more likely derived than a rare 

supranumerical or complete trait . To a large extent such reductlcns are related to 
ontogeny Insofar as the adult state agrees With the young or Juvenile stat.e among 

outgroup taxa. Reductions have, however , a disagreeable partiCUlar tendency to be 
expressed in homopl asy, wh ich should be detectable by considering parsimony, ie . ch a

racter states contradictmg a phylogeny are homoplastiC if more chat'acter states sup
port the very phylogeny , but homoplasy is hardly eV ident on ItS own. 

StaYing by phylogenetic prinCiples and reqUiring that derived characters should be 
unique and preferably neither regressive nor losses to be accepted as apomorphlc. it 
becomes Virtually ImpOSSible to find anything phylogenetlcally useful. I have tnere
fore no phylogeny to conclUde w ith. Rather, the survey suggest.~ to me that whel'eas 

American and Afrtcan clchl lds for the most part appear diStinct, there are examples of 

Afrtcan CIChllds, notably HemiCf1romls and Tylocnromls, that In some respects 
agree better With AmerIcan that with other African cichlids, and :"0 a continent - based 
phylogeny run:" the risk of promoting paraphyly. No certain re:;.uits after five year·s 
mode r ate stUdy we igh light agamst the inconclUSiveness of m assive effort.s by many 

peoPle to elUCidate relat ionsh ips of Afrtcan clchlids. I do think tha t. I have a lot 
many new cnaracters, here, however, that are not studied on African cichl ids, and also 

polartt.y mterpret.atlons dlffenng from those made for African clchllds . So, beSides 
that suggestions for an Improved classificat ion of the American Cichlldae IS offered, 

there IS some hope also that here is an opening towards a holostic CICl"llid sy stema
tics. 
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The approach is thus primar i ly descript.ive even i f brevity is required by page 
ava i lability. 

Regretfully, Van Couver ing's (1992) paper, which contains consld~rations of higher 
level Clchlld systematics, was received too late for discussion (no literature search 
made after December 31 1992) . Although Van Couverlng also considers C;chla a pri

mitive cichlid, our reasons for arriving at that shared conclusion are occasionally 
contradictory. There IS a great discrepancy here in experience basis, as Van Couve
ring's comparative material conSists Chiefly in Old Worl d cichl ids. 

Outgroups used for polarity deCISions in the -follOWing are only occasionally speci 
fically referred to . A material list is ava i lable from the author. Principal compa 

rative material includes ASian, Madagascan, and Afrtcan cl chl1ds, and other percoid 
fam i l ies. Etroplus Cuvier, studied particularly on E. macu/atus (Bloch). but 
a lso to some extent E. suratensIs (Bloch), and the related Madagascan Paretrop 
Ius Bleeker , are , like Ptychochromis ollgacanthus (Bleeker) thought to be pri -
mitive because of the well-developed pseudobranch , the last-mentioned species also has 
a probable epibranchial 2 tooth-p late. Etroplus is. however. osteolog ica lly very 
d i fferent from all other c ichllds In many respects. Further, especiall y percichthYlds , 

serramds. lab raids , centropomids, percids. embiotocids. and lutjanlds have been cal-
led in as representing possible clchlld relatives . African c ichl i d mat.erial inc ludes 

Hemichromis fasciatus (Peters)' Oreochromis mossambicus (Peters), and casual 
material of several other genera. 

CHARACTERS 
There IS certainly no limit to characters useful in t.axonomy. except that imposed b y 

Imagination. The few chosen here for discuss ion were selected as being well-known to 
cichlid students or have been proposed as Important by other workers. Generic descr ip

t ions contain references to many other characters. 

Lip shape 
ThiS Character has been observed previously with regard to the cont inUity or d iscont i 
nU i ty of the lower lip fold . used by Jordan!. Evermann (1898) and Pellegrin ( 1904 ) to 
separate Clchlasoma ancl Heros . The value of the character was critiCized 
already by Pellegrin, and I am not sure of Its significance. It has not before been 

noted that the upper lip -fold may be continuous or interrupted as we l l. Contmuous lip 
folds are generally a charact.er of pleslomorphic forms. such as CaQueta ia, Sata
noperca acutfceps, and chaetobranchmes, but also noted in Apistogramma. CiCh 
la , like all African cichlids examined has the fold interrupted (or rather, not con 
t inuous over the Jaw symphys is). 

A character of more importance here, is the mode of attachment of the lower lip 

fold. It is seen that In all American cichlids except Cich/a, Astronotus and 
Retroculus , and in all Old World clchllds surveyed. except Hemlchromts , the 
lower lip fold attaches laterally or cauoomedially on the upper lip fold at some dis 

tance from the distal maxillary-premaxillary connection. ThiS type i s designated as 
·Amerlcan'. The ' African' type, examplif ied by Cichla, Astronotus and Re-cro-
c u lus alone among American cichllds , dif"fers in that the lower lip fold attaches t o 
the maXilla caudally and the upper lip dorsally, and not. covenng the upper lip (Fig. 

106 ), In tllapllnes 1 fmd a somewhat Int.ermedlate condition, With very weakly develo
ped lips , and the lower overlYing the tiP of the upper. I am uncertain whether the 

state IS exactly comparable to that of South American clchlids. Haplochromlnes , 
Pt.yehochrom;s and Tyloehromls have tYPical (tehla - Ilke lips. Et roplus 
lipS. however, I"esemble the South - American. 

The African type agrees well With percoid lip appearance in general; the American 
type IS clea r ly OenveO although further worK, perhaps best through ontogenetic 

series, is needed to investigate the possible Identity of the state in tllapimes and 
Etroplus, with the American type. 

Suborb;tal bones 

The suborbItal series , as are termed here the canal bear ing bones making up the 
lower margin o f the orbit, offers some good charact.ers With regard to fusion of bones 
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and reduction Ot the number OT canal foramina. The rostralmost bone In the series is 

called, as usual , a lachrymal. Tne succeeding are called InT'rao rbltal s (1-6 ), Where 
thE' 'f i rst suborbital element is conSidered to be conslst.ing o f the origina l lachry ma l 
plus tne Tlrst infraorbital. it IS nevertheless termed lachrymal, although the next 
inTraorbital is the second. The sixth inTraorbital here, is usually called dermosphe

not ic In the literature. 
The most primitive condition, as ascertained by outgroup compans ions, i s that oT 

Ochla , in which the lachrymal and first inT raorbital are jOined. a Circumstance 
first noted by Gunther (18621. and the f i rst InTraorbital is also very wide . There are 

four lateralis f oramina on the lachrymal. and tne caudal most opens JOintly with the 
rost.ral foramen of the canal on the first infraorbital (Fig. 110), 

Tht: same pattern is seen In Ret:roculus, all African eichllds examined except 
Hemichromls, in Ptychochromis and Etroplus. In t.he AT"rlcan clchtlds, howe-
ver , the laChrymal and Tlrst Infraorbital are completely coalesced, so as t o form one 
Single bone , although the canal configu r ation remams the same. In the remai ning gene
ra itsted , t he first Infraorbi tal IS much narrowe r t.han In CIChla . 

All South American c iChllds except. Re rroculus and Clchla, have four lachry -
mal lateralis Toramina. 1 c onSider the median pair In Cicnla and Re trocu/us as 
homologous to the Single median opening In the r"emamd£:-r , and the caudalmost to repre
sent the post.erlor t 'oramen of t.he .fi r st InTraorblt.al whIch IS completely fused with 
the onglna l laChrymal. The canal conTlguratlon lends some support t.o th iS h y p o t h es is, 

but Astronorus (Fig. 10') see m s to prOVide a m issing l ink condition In p ossessing 
separate although contiguous laChrymal and first infraorbital. although only three 
laChry ma l foramina . 

Support Tor the hypothesis that. the lachrymal and first infraorbItal are -fused in 
all South American clchlids except Clchla, Astronotus anC1 Retroculus, 
comes also Trom a count Of the Infraorbl tals wn ich remain In relatively constant posi
t ion and size and are five . except in some further evolved -forms. 

These latter ofTer two furthe r advancement.s. FIrst. t.ermlnal coalescence chiefly of 

Infraorbital.s 3 and 4, although a Toramen IS retained medIa lly on the resulting bone. 
Second, the number IS reduced In minute forms. whereby the first infraorbital to go is 
the "><th. The Single remnant in Taemacara (F ig. 126) may be the third and 
fourth, but further study is needed to ascertain its origin. Blotoecu!; apparently 
lac k s i nfraorbltals completely. 

Hemichrom,s IS of Interest Tor havmg only four laChrymal pores like Amencan 
clchllds. and also five Infraorb i t.als. 

Preopercula r lateral,s canal foramina 
All American clchlids except 'AeQUIdens ' pauloensis. Astronotus. Cichla . 

Ret.roculus. and tht: chaetObranch ines nave SIX preopercular lateral is foram Ina . 
whereas those mentioned and all Old World Torms have seven. One o f the foramina on the 

lower 11mb is evidently lost or fused w i th another In the major ity oT the Am e rican 
Clchlldae. If this reduction is homologous escapes analYSIS from observation of canal 
courses, as these vary Widely. 

Dental latera/is canal -f"oramina 

The majority o f the Old World c lcnlid!:. as well as Clchla , crenlClcn l lnes. Ret
rocu/us . geophaglnes, Tnorlchthys. Astronotus . and chaet.obranchlnes among 
tne AmerIcan, havE' five dental laterallS foramina. Among Af ricans 1 haVe> not.ed He 

rTll CnrOnlls as haVing onl y four dent.al foramina. The ros tralmost. pore IS inv iSib le In 

intact tilaoiines surveyed, but the foramen shows well 1n cleared and stained 

Or eochromlS. Four dental foramina IS: regarded as advanced over fIve . 

Taenlacara has only three, apparently the resu l t. of progressIve reduction. 

Lat.eralline on caudal --fm 

All South Amencan , and all ATncan cichlids tt1at I surveYl?d . have on p. or two latera
\!s t.ubes contmumg the lower lateral line un the caudal - fin base. occasional ly more , 
rarely abs ent (minute forms ), between rays V, and V2 . Lack In Et.rop/us IS acpa
rently as sociated w i th otherWise very reduced lateral lines. In at least some AfrIcan 

(Hem/chromls, tliapllnes ) and almost all Amerlcar'l ClchlldS . there are also tubes 
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on the dorsal and ventral lobes separat.e from the median series; very long sequences 
In t.he forms wIth well-scaled caudal-fin, reduced t.o one or two or lost in forms wIth 
o n ly half or less of the caudal-fin lobes scaly . In chaetobranchlnes the sequences are 
long despite reduced squamation compared to Cichla, whereas In As'tronotus the 
tube series reach only the middle of the fin although the fin is scaly to the end. 

The branches vary In position. The lower is always between rays V4-5, except in 
occasional aberrant specimens, and in chaetobranch ines . The upper is modally running 

between rays 02 - 3 (most cichlasominesl. or 03-4 (eg., HopJarchus. KrobJa , geophag
ines), rarely 01-2 (Coeruleacara. Pharyngotocacara). The r arer position as well as 
reducea number of tubed scales are regarded as apomorphlc features . although parallel 

reduction is assumed to have occurred. 1 am uncertain about polarity in the case of 
the commoner positional conditions. 

The ventral section IS the more persistent and is, f'or instant, relatively frequent 
in Cich/3soma, whereas in that genus the dorsal IS rare and relativf?ly shorter. 

A well developed triradiate caudal-fin lateral line is found in African c ichlids 
only in T.vlochromis, in which there are long sequences between rays 02-3, V1 -2 , 

and V3 - 4. In Hemlchromls, I find a t.ube between rays V4 -5 in one speCimen, and in 

some Oreochromls specimens there IS a tube be 'tween rays 02-3 and V4-5 . 
Among other percoid families, at least centropomlds (Greenwood 1976; pers . obs.) 

serranids (EpmepheJus; pers. obsJ. and pempherids (Tominaga 1968) feature a 
median caudal-fin lateral line, carried on to the hind edge of the f'in; 10 the cent
ropomid Lates it is also triradiate (Greenwood 1976), 

In CrenicJchla vittata, the lower lateral Itne sequence is contmued past the 

middle of the caUdal-fin, but in 'thiS species like In all other CreniclchJa. 
Batrachops and TeleoclchJa, dorsal and ventral lobe branches are missing. 

In chaetobranchlnes all lateral line sequences are long. and they may be showing 

a truly ancestral state. 

Flank la teral line 

Host cichlids have, on each side of the body. a long anterior, epaxial lateral li ne 
section, and a shorter posterior lateral line section. In South Ameri c an cichlids 

generally, the terminal scales lie in the same or proximate transverse vertical 
series. In some African cichllds, the upper may e><tend caudad onto the caudal peduncle 
or t.he lower rostrad t.o the pectoral region, and some benthic forms In Lake Tangany ika 
have a third line on the caudal peduncle. A few forms on both continents have a conti

nuous lateral line from head to caudal-flO like the majority of fishes that have a 
complete lateral Itne. Those tnclude CichJa and the benthiC rheopn illc genera 
TeJeocichla 10 South Amertca. Teleogramma and Gobioclchla Kanazawa in West 

Afri ca. In Cichla, the cO:'1d ition is plesiomorphic. being percoid; In the rheoph i -
lic forms it is derived and related to the att.enuate shape. 

Htnute forms in both South Amertca (eg . Apfstogramma) and Af'rica (eg. Nanoch 

romis Pellegrin) have rudimentary lateral Itnes With only a pore on scales poste
riorly In the upper and ant.erlorly In the lower. As the pore is the ontogenetical pre 

cursor of the tube, the character state is related to body Size in these fishes, and 

not of any greater systematic importance. Only in Etroplus IS there an apparent 
case of extreme reduction of the lateral Itne to complete loss or a few scales ante
riorly In the humeral region. 

The POSition of" the upper lateral Itne relatIve to the dorsal-fin base i s traditio
nally an Important cnaracter in the t.axonomy of' South American CIChlids, but IS clear 

ly an expression of size of scales as well as body depth. 
In forms With very small scales. the lateral Ime scales are longer than the other 

flank scales; apparentlY there IS a crit.ical m inimum length for the tubes. ThiS cha
racter IS seen In such dlfTerent fishes as eg . . Te/eogramma (AfrIcan) and Hop 
larchus. and varies withm genera with the size of the not tubed scales. It has thus 
hardly any phylogenetic value per se. 

Cauda/--fin skeleton 
I ftnd very little variation in the caudal-fin skelet.on between South American forms 
stUdied, but a good deal of md ividual variation. The cichlld caudal skeleton is rat 

her generalized, but lackmg a urodermal and With modally two epurals. 
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The caudal fin skeleton of 108 species of clchlids from both the New and the Old 

World were stud ied by vandewalle (1973), He considered chiefly the number of hypurals 
and the presence/absence of a parhypural spine . FU~lon of hypurals was found chiefly 

In several small and/or benthiC and rheophilic African forms, although Vandewalle him
self related the fusion to adapt ive radiation In the Great Lake! af East Africa. 

Monad (1966) studied the caudal skeleton of Astronotus and a few other cich
lids. In sections of juveniles of an unidentified Ethiopian clchlld he found a hypural 

6 as an early ontogenetic feature. His fi gured Astronotus has three epurals, and 
is likely abnormal. 

Stiassny (1962) drew attention to a carti lage plate in Cfchla connect ing hypu
rals 2 and 3 distally , which she consider ed apomorphic for the genus . L itt le data is 

available on the cartitagenous plat.es in the cauda l-fin skeleton of otheor famil ies, 

but! fmd the med ian plate in some geophaglnes, and rudiments In CrenfCfchla and 
Aeqwdens. I believe rather that. i t may be an ancestral feat.ure. 

The parhypural spine is well developed in many Clchlids, in some it IS lost comple -
tely. There are also intermediate forms which StlOW Individual vanatlon in the deve
lopment. of' the parhypurapophysls, which IS then at. most rather bud-like. Presence of a 

parhypural spine IS an ancestral condition, but lOSS obVIously has occurred In dif
ferent lineages in both Africa and Amet-jca . 

Anal-fin spines 

The number of anal-fin spines has a c entral position as a character In Clchlld taxono
my_ 

The majority of the ciChlid51 have three anal-fin spines, but not Etroplus, 

Paretroplus, some Oreocnromls, several L. Tanganyika genera, Astatoreoch-
r omis. LamproJogus (Za·;re, L . TanganYika) in the Old World, With from variably 3 or 
4. in Oreochromis and Astatoreochromls, to 12 In EtropJus. 

There i s a Similar situation IS the Neat.raplcal group, although the almost inva 

riably polyacanth Central Amencan species produce a relatively highe:-- p r oportion of 
polyacanth forms. Tne vanatlon IS from 3 -4 (eg o Apistogramma) to about. 12 
(Herotilapla; Archocentrus). 

Tne anal-fin spine number has been used repeatedly to d isti ngU ish otherwise similar 
genera, whereby ·more than three · has been regarded as a state denved over three. 

From my studies of tne South American clchlidS. from Whitehead's (1962) analYSIS of 

some Oreochromis, and from the variability in Astatoreochromrs Pellegnn 
(Greenwood 1979). It is cle.ar that three and four or more spmes may occur In the same 
species as well as In the same genus . There IS no evidence either, tnat a polyacanth 
anal-f'i n would necessarily be advanced over a triacanth. See part I for further 
discussion. 

Supraneurats 

PeY'ciforms likely have pnmitively three supraneurals (Johnson 1981l. although cich
lids have two , one or none. 

Reduced numbers may be correlated with the development of a rost r ad pOin ting spine 
on the first pterygiophore (Gymnogeophagus) or on the remaining supraneural 

(Oreochromisl. or a caudad directed SPinOUS supraocclplt.al p r ocess 
(C ren/ciehial. but as In t he case of" Guranacara, one and t.wo SlJPraneurals may 
occur In Closely related forms not shOWing any apparent snape dif ferences. 

Two supraneurals 151 an ancestral trait, but losses have probably occured Ir. paral
lel. 

The character was first noted by Vandewa lle (1 971). Later Gosse (197 5 ) used it for 
separating some geophagtne genera. 

BranchIal apparCltus 
A prominent. character state in South Amencan CIChiid systematics i s the laminar vent
ral e><panslon of the first eplbranchial In a group of' genera, here Included In the 

geophagtne! . The second eplbranchial has a SImilar shape. In all CIChlld$. but the 
aepth varIes, as does that of the first. ePlbranchlal lamina. 

As It IS found that Geophagus a uct t .. cet·,ned b y the lobe of which the 'fIrst 
eplOranchlal lamina f'orms t.ne skeleta l support, IS polyphyletiC. tne value of the lobe 
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as an Indicator of phylet i c relationships is open to doubt. and other characters that 

may defend the group have been investigated. 

It is also seen. that some forms, b y other characters close to Geophagus, lack 
the lobe and the lamina. and that apparently unrelated forms may have ventral edge 

modif"lcations of the f i rst epibranchlal (C/avi-forammacara). On the other hand, a 
kind o f lobe associa ted With the second epibranchial IS fairly frequent among Af rican 
cichllds and found also in Chaetobranchoides. 

The pr imi tive c ich lid conditIOn oT the first epibranchial is probably a long slen 
der element . as in Ctchla, and Pty chochr omis. Advanced states include above 
all shortening (as in C;enlasoma ) and mod ificat ions like the laminar expanSions, 
p roba bl y in Independent lineages. 

Primitive branChial arch characters distinguished inClude a long rod-like in terar

cual cartilage in Sat:anoperca, but reduction and loss has eVidently occured at 
dlTferen t rates In di Tferent lineages. A cart ilagenous first phal'yngobranchia l is a 

speCia li zat ion OT cren icichllnes: otherWise this e lement va r ies in shape , either 
stick-like or expanded at the eplbranchiad end. 

Th e second pharyngobranchlal la c ks teeth in Symphysodon, apparently a spec iali

zation, as thiS form also has few jaw teeth. 
Ptychochromis has a small loose tooth-plate associated with the second pharyng

obranchial caudad to it and latera l to the third p har y ngob ranchial. that may represent 

a second epibranchial tooth-plate, a structure figured In approxi mately the same posi
tion in Lates by Greenwood (1976), out it has n ot been observed in other c ichllds _ 
In two cnaetobranc hme genera, otherwise weakly toothed cichlids, there IS a tooth

plate on the second bas lbranch lat. but I am uncertain about i ts Significance. 
Other too th -plates in the pharynx are the three upper pharyngeal tooth-plates, 

mostly as deSCribed in Part I, although In primit ive To rms like Clchla an d Chae 
t:obranchopsis the third pharyngobranchial is dorsoventrally compressed, and in 
C/chla t he second pharyngob ranchla l lies lateral to the third. mstead of rostral 
to it. The Tourth tooth-plate IS only loosely assoc iated with the third in Cichla, 
as a primitive character. In some form$, primitively there is a series OT t o oth-plates 
dorsally along the fourth ceratobranchial, particularly many ill Etroplus and 

Ptychoctlromls, but reduct ion s i n number and Joss may b e p arallel in different 
lineages , 

Gill - rakers along the margin of the lower pharyngeal tooth - plate, in crenicichlines 
and some geophagines, a:-e Judged as ancestral. although they are not known from other 

percoids , 
Further aspects of the gill-rakers and associated elements are d iscussed under 

Clctlla and Chaetobrancnoides, and next: 

Microgillrakers (mlcrobranchiosplnes) 
Stiassny (1981 b) conSidered microgillrakers with toothed lateral edges and truncated 

top to be an autapomorphy of the Cichlidae. In regard to var iation , she noted v arying 
distribution on the gill-arches. which Includes presence on both sides OT all Tou r as 

well as complete absence. The complete set in Clchla. she (1 982 ) conSidered deri-
ved. although of -tYPical clchlld type' . and unusual In that they lie above the prox i -

mal part of the gill - fllamen't heads (her Fig . 15 shows the pos i tion overlying 'the 
pro)(lmal pa,'t of the gill - rod, however). The microg ilirak ers are small (80 fJ X 60 JJ 
average size according to Stlassny 1981b) , and al though presence/absence and general 
form IS readily verified under a dissection m ic roscope . a comparative study uSing 

light and elect.ron micr oscopy and a large number o f taxa Shou ld be made beTore more 
Tar -going systematic conclUSions are attempt.ed. 

I have noted. however. that the 'typ ical clchl,d' form characterizes only some 
A-fncan groups , ego Asta totllap ia (Stlassny 19S1bl. li la p ia (Gosse 19 5 6l. and 

Oreochromls (pers . obs . ); but those o f Hemichromls resemble rather those oT 
e lch/asoma , In most C1Chiids they are apparently round-t i pped ; 10 Etrop lus 
With the lateral edge 'toothed. but commonly onl y the b asa l port ion OT the edges tooth 
ed. The m icrog itl rakers o f" Cichla resemble those of" Cren ;clchla; at least In 

the fo rmer occasI ona lly With teeth on the dorsal edge; form variable, narrow or squa

riSh, in the latter case with lateral surface teeth. In chaetobranchmes and Astro -
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notus they are plates with truncated bottom and rounded toP. with many small teeth 
on the exposed surface and some along the lateral edge ventrally . 

Complet.e absence as in. eg o C/avi-ioraminacara and some Geopha9us is a deri

ved condition. Contrary to Stiassny. I feel that a complete set, as In Cichla. is 
the original cichlid condition. with parallel toss in different lineages. As in 

Cichlasoma they are usually absent -from the first arch , but in Etroplus and 
Acaron;a present externally on all Tour arches. Commonly also absent from the 
inside of the fourth arch . 

Considering that there is much variability in form and distribution on arches, as 
well as gradual ontogenetic appearance (Stiassny 1981 b) and that they are likely sub 

ject to a reduct.ive tendency, microgillrakers are for the moment only of potential 
value to Intrafamilial' cichlid taxonomy. 

Considering the shape variation. Stiassny's claim for a c ichlid autapomorphy is 
negated. MJcrogillrakers occur also in centropomlds (Greenwood 1976; ' supralamellar 
plates'), pomadasyids (Stiassny 1981bl. gerreids (Stiassny 1981b; pers, obs,l, citha 
rtnids (Gosse 1956, Vari 19791. and Pnractolaemus (Thys 1961), Some hesitatIon may 
be called for In recognizing the mere presence 10 sOme ciChlids as an apomorphy for 

the family. 

Branchiostegal rays 
McAllister (1968) gave a variation of five to six branchlostegal rays 10 Cichlldae. 

Checking McAllister's reference list, It seems like the count of six comes from Jordan 

~ Evermann (1898), who merely cIte Gunther (1862), who gives a variation of five or 
six branchiostegal rays for the family. The count of SIX is, however, taken fl-om 

Valenciennes ' (1858) description of Glyph/sodan zillii (= Tllap/a zllIii (Ger -
vais)). The record should be checked. 

All cichlids that I have examined have -fIve branChiostegal rays, three anterior 
ceratohyal , two posterior ceratohyal. In forms of which alizarin material available, 
mor e primitive genera (Astronotus. Chaetobranchopsls, larger geClphaglne~, Cre 

nic/chla. Cichla) the fifth ray has its proximal end more or less medial to the 
anterior ceratohyal (see also Barel et al. 1976, Fig. 5), otherWise It 1$ ventral , 
as in Cich/asoma . There is much variation 10 the shape of the hyoid arch elements 
within the family, awaiting deeper study. 

Van Couvermg (1982) uncritically accepted McAllister's r ecord of branchiostegal 

ray number of" the Cichlidae. She found seven rays in the holotype of Kalyptochromis 
hamulodentis Van Couvering, 1982 (early MlOcene, Kenya), but noted some uncertainty 

about the count tnat should maybe be emphaSi z ed . r would agree , however, that the five 
b r anchiostegats in clchlids repi"esent a derived condition, though not unique among 
perclforms (cf. HcAlllster 1968) 

In Labroids the lateral rays tend to cluster on the anterior ceratohyal. (one on 
the posterior, four on t.he anterior ceratohyal according to McAllister 1968) although 

'five is apparently the common number (cf. McAllister 1968, Rognes 1973), Emblotocids 
have rarely five , usually six, with two ventral anter ior ceratohyal (McAlllst.er 1968), 

Lower percolds tend to have SIX or seven branchlostegal rays, a few -famil i es also a 
foramen in the anterior ceratohyal (tne beryci form foramen), 10 McAllister ' s (1968) 
records. As the va r iatIOn is chlef'ly in the rostral most rays. below the rostral slen .. 
der shaft of the anterior ceratohyal, cichlids are apparently advanced over lowe" per

cOlas and embiotocldS in haVing lost one of' these rays, Out ret.ainlng, eVloently, the 
general set of posterior rays wit.h regar"d to POSI tlon and number. 

Dentition 

Teeth have received much attention in t.he taxonomy of Afncan clchlids. whIch dlspiay 
a great variety of tooth shapes . . l4.side from casual observation s by Re9an and Pellegrin 
of the more obVIOUS deVIations from the generalized type 10 AeqUldens and Clch
lasoma, South America n cichlld teeth have had little Impact on the taxonomy. As 
indIcated below, however, there IS quite some dlve,"slty. whICh involves relative sizes 

of' teeth In t h e ltnguad series compared to those of the lab lad serle!, relative dep
ressibility, reduction of number tooth-series as well as of number of teeth, and di-f

ferent shapes. 
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The most common shape is canini form, ie., a pOinted, slightly recurved tooth with 

circular base, and it IS assumedly prlmitive -for the South Amencan forms. This 
tooth-shape occurs also In African clchllds, but tricuspid or bicuspid teeth In these 

may have a long phyletic history, as Judged from their wi despread occurrence and pre
sence In the presumably primitive- Etroplus and Ptychochromis. 

Scales 

Any areas of cyclo id scales or loss of scales are considered derived, though probably 
cycloid sQuamat.lon developed inaependently in several lineages of cichlids. Loss of 
scales. especially prepelvic and nape scales is commonl y associated with minute body 
size (eg .. Biotoecus. Taenlacaral. but not obligatory in small forms. A spe-
cial case is er.countered in the naked nape midline of Clchla and Geophagus har 
reri . Rheophillc forms, especially Teleoclchla. have the anterlor head and chest 
scales deeply embedded In the skin. 

Small scales (= higher number of squ. long. scales) appear among cichlids for the 
most part primitive, as a percoid character state, but there are several aspects to 

thiS Character. Scale counts follow vertebral count.s and body shape (also correlated). 
Stout-bodied species have relatively larger sca les than elongate fishes which include 
a greater magnitude of Sideways bending of the body In their motIOns. Thus . the small 

scales 0+ Crenicicnfa may be correlated With locomotion mode. whereas they must 
have some other exp lanation in the aeep - bodied, rigid 5ymphysodon . 

Preopercular scales 
Preopercular scales are rare amongst cichlids. and d i fferent in appearance and arrang
ement in different genera (Figs. 100 . 115. 1 23), In ego Acarabobo they correlate 
With biserial cheek squamation whereas related genera have mostly trisenal cheek 

squamation and naked preoperculum . However. also in Etr·opJus and Archocentrus 

centrarchus they show some relation to the cheek squamation, continuing it over the 
preoperculum. In Pterophyllum the scales are like those on adjacent cheek , but. not 
continuous With the remaining head sQuamatlon . and restricted to the lower l imb o f the 

preoperculum. Although the correlation with bIserial cheek squamatlOn may be an apo
morphy per se, preopercular scales are common among other percoids . and as both 
EtropJus and Archocentrus centrarchus appear "to be primitive cichlids. preo-
percular scales are primarily to be seen as ancestral. 

Fin shapes 
Species of the genus Cich/asoma have a fairly modal cichlld finnage . DeViations 
have received some taxonomic appraisal, SUCh as the lower percoid shape of' the 
dorsal-fin of e,chla. It has not been recognized that the other fins of Cichla 
also show lower percoid resemblances. I regard the flnnage of Cichla as indicative 
of the ancestral clchlid condItIOn. although It should be noted that the supposedly 

also primItive Etroplus and Ptycnochromls have very different dorsal- and 
anal-fin shapes. approaching the modal. Tylochromis has extremely long second and 
third anal-fin spmes , but relat.lvely very short first anal-fin spine, not unliKe 

centropomlds; In other finS It is clos e to Geophagus. 
FlO shapes vary greatly among perci forms and among Clchlids. and are reasonably 

rela'ted to bOdy shape. However, a straight. or emargtnate posterior border oT the cau
dal-fin. a common clchlid condition. seems a likely ancestral character. and is useful 
as It. Singles out. a more limited number of forms With rounded caudal-fin. Produced 
marginal or median cauda l - flO rays are, however, also advanced features, sometimes 

species speCifiC (with in Aplstogrammal. and ocurrtng in different lineages. 
The pectoral-TIO of South American clchlids usually have the fourth ray longest, 

but In Crenlcichla. with strongly rounded pectoral-flO. one of the median rays is 
the longest , pOSSIbly an aut.a.pomorphy. 

The pelVic-fIn may be very long , reaching well above the anal-<fin, or short. but 
its length IS likely correlated to bOd y shape and manoeverlng environment. Character 

states; show an erratiC dIstribution, however , and polarity deciSIons are conJectural. 
The pelvic-fin usually has the outer branch of the first ray the longest. in Afri 

can as well as Amertcan clchlids; commonly, the f'irst ray i s also much produced. In 

Cref'Jlclchla. with the fIrst and second rays subeQual tn length or the second the 
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longest, the fin is very small considering the length of the fish and is probably 

r educed to fIt the cyllndncal snape of the body. In Acartchthy! , wi th the second 
branch of the first ray longest and the second ray nearly as long. some other expla 

nat.ion of the broad tip IS called for . 
The anal - and dorsal-fins are greatly modified In some deep-bodied strongly comp

ressed forms. especially Symphysodon and Pterophyllum, with gradated spine 
length and longer soft than spinous portion, but also to som~ e><tent Heros. In 
these the fin shape relates to the body shape and the fins do not provide independent 

character states. 
Produced dorsal-Tin lappets occur in a number of geophagines. Virtually all clch-

lids (but not Cyrtocara sensu stricto In Lake Halawl ) have lappets at all known 
sizes. These may be short or long in relation to the extrasplnous extension, but the 

restriction of the prOduced anterior lappet.s In a group, otherWise including forms 
with differentiated spine lengths, suggests that they may be the result of shortened 

spines as much as lengthening of the lappets. So. the long lappets in males of some 
Aplstogramma species are not necessarily advanced over the modal CIChiid condition 

in congenerics. 

Cauda(-fin counts 
All c ichllds e)(cept: Nannacara have 16 prtncipal caudal-f in rays Ii. 7 , 7 ,il, but few 
African genera were examined . The basal and highest number In perclforms IS 17 

(1.8.7 . iL Some apparently have fewer , eg .. prt3canthlds. nandlds (i,7,7,il, scarlds 
(1.6,s.d and embiotocidS (1,6.6.i). Th iS character IS useful only for delimiting 

Nannacara. It seems that Within the perco ids, there IS a reductive tendency. 
Procurrent caudal-fin ray! occur in numbers of two to ten at least. There is a 

·nat.ural break' between those with modally three. and tho$e w i th morE'. ThE: character 
may be correlated with the length of the caudal peduncle . and low numbers are typical 
also of mlnu't.e species. 1n- ana outgroup comparisons suggest. however . thCtt high num
bers are ance!:tra1. 

Vertebrae 
Pellegr in (1904) diVided cichlid s into three groups according to vertebral numbers: 
Isospondylous (1: 1 abdomlnal:caudall. oplstnopolyspondylous (,: 1 abdomlnal:caudall 

and proteropolyspondylous () 1:' abdominal caudal), Since, vertebral numbers have been 
reported for many Clchlids. but little used or subjected to analYSIS. Intl'afamilial 
variatIOn has been shown to be conslderabl~, With total counts fl'om 23. in APls tog

ramma soecles. to 41 In large CrenicichJa: abdommal:caudal ratiO! vary . with 
the majority Isospondylous or with slight deviations from unity, few genera proteropo
lyspondylous or oplsthopolyspondylous. 

No cichlid has the 'basal percoid' count of 10+14-15, the taxonomic SIgnificance of 
which has been subject to much diSCUS Sion (Gosline 1965: Johnson 1981), many have hig
her count.s. but 23 is very rare . The tendency is clearly regressive (JOhnson 1981), as 
is evident In ciChlids, among which other wise regressed and/or minute Torms have t.he 
lower counts . Patterson l1 964) relat.ed vertebral number In pe"clforms to a change In 

body proportion g iVing increased manoeverabiltt.y. and. most Important.ly, conSidered 
the 10+ 1 4-1 5 formula posslOly a parallel acqulslt.lon in several groups. 

As the low numbers (10·14-15) are apparently derived. as lower numbers are excep
t.lonal among perclforms and as CIChllOS always have at least 11, usually more abdomi

nal vertebrae . and modal t.otal COU:"lts In the range 28-32 , It. seems clear that the 
relat.lvely many vertebrae of cichllds are ancestral In a Wider group . as In perc IdS, 
cent.rarchld~ and many /c.brtd!:, and that high numbers are ancestral among c lc hlld ~. The 
question IS if there IS !ome basal count. and if the ran? extremely h igh counts 

() c . 35) might. not. after all be sE"condary. 
Whereas terete ClchiiOS ao have higher numbers, ego C renic,chfa, there are 

teret.e forms with low numbers, eg. Taen iacara: also whereas deep- bodied species 

tend to higher caudal vertebral numbers (€:-g .• SymphysOdonl. there 3:-e also reverse 
mstances (Et ropfus suratenSI~ WIth 17.14 according to Gunt.he:- (1862) and Pelleg
r in (190411. Large specIes gene>rally have more vertebrae than small, but Acaronld 

IS thei"'l QU i te exceptional; and Cren icara stili have higher numbers than other 
dwarf ClchltOs. 
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Host recently. Stiassny (1982) declared proteropolyspondyly and high v ertebral 
counts In CrentClchla and (tenia a synapomorphy of' these genera. 

The maJority o f the clc hlids are 150- or 0plsthopolyspondylous. Besi d es Cichla 
and Crenfe/chla, a few haplochrommes (Stiassny '982), some- Sa tanoperca and 
one Et:roplus spec ies are proteropolyspondylous to various degrees. 

e/eh/a IS di fferent f rom Creniclchla i n having a closed hemal canal b elow 
the last three vertebrae; besides. the vertebral r atio shows ve ry little abdominal 
dominance. one, t wo. r arely three vertebrae on ly. Cichla can be distinguished b y 
more vertebrae but hardly by vertebral number ratio from Satanoperca ; and the high 
count is ancestral. 

CremCfchla have consistently 2-6/7 more abdominal than caudal vertebr ae. Total 
number IS probably to some extent related to size. but there IS also regional varia
tIOn (Kullander 198Zc); In reduced numbers (In tne probably advanced lep/dota - sax 
at/lis assem blage) there is still a positive rat io abdominal to caudal (18+1L in 
C. britskll. the most regressed spec ies so far known), showing that regresSion is 
In both caudal and abdominal numbers . 

The character state in Crenicichla and Batrachops appears u nique among per
coids and is therefore apomorphlc wIthin a larger group. The state{s) IS clea r ly not 

ident ical with that of C/ch/a as total vertebral numbers are not Identical throug
hout Creniclchla, the d ifference in ratio is clear ly greater in Cremctch/a . 
and In Clchla a complexity is present in the abdominal hemal canal. 

Some caution In rel a tion to whi ch group Crenlc,chla should be conSIdered der i
ved. IS suggested b y TeleoclchJa which are otherwise highly specia li z ed and pro

bably sister- group of' some f'o rms now In the catch- all Creniclchla . Teleocichla 
spec ies have as many or more caudal as abdominal ver'tebrae. 

1 am uncertain of' how many v er tebra e there really are in some hap lochromines 
thought by Stiassny "982) and Greenwood (19 79 ) to be derived in increase of abdominal 

vertebrae. In one group coupled with decrease of" caudal vertebral number. so It is 
difficult to tell whether they are comparable . The su pposed ances tral number 

12 - 14 ... 15- 16 = 11 - 19. as modal. is rather low in the abdommal count. and no reason 
othel~ than ' common' is given for regardIng it as pleslomorphlc. 

ConclUS ively. what alone may be clear about clchlld verteb r a l number is a reduct ive 
trend In total number. RatiOS abdominal: caud al number t end to relative constan cy 
among species otherwise decided to be closely related. but no p articular intrafamilial 
polarity IS eVident. 

ColoratIOn 
African and American ciChHds may oe d is t inguished very conven iently. as the f'ormer 
have a blaCk , metall i c blotch dorsally on the hind edge of the operculum. missing In 

the American, w ith one, very !nte-restlng exception. viz . RetrocuJus which also has 
a tllapl3 mark, another African feature, piUS variou s other ancestral or Afrrcan 

t raits. Etroplus also lacks an operCUlar spot. 
The opercular spot pigment is on the medial side and on 3 slight rounded caudal 

prOjection o f' the= g i ll-cover In Af r ican clchltds that 1 examined, except TyJoch
romls . wlch has a Geophagus-like gill-cover. Tne VISibility IS enhanced b y the 
absence of scales f'rom most or al l of the lateral Side of the oper cu lum over the spot, 

except. agam. in TyJochromis. 
RetrOCUlus d iffers in not haVing the cauoad E'X OanS lon , and thE' spot is slightly 

more removed f rom the opercular margIn. feat.urlng character state that may be iden

tical With that 0+ Ty/ochromts. 
8aerends t. Baerends-von Roon t 1 950) showed that the opercular spot in Hem/chro

m ls and a Similar spot on the preoperculum In Thorlchthys meek; are used In the 
same way dUring frontal di splay . Whereby antagonizing IndiViduals fold out the £1I11-

c overs an d expose the gill-cover spot. as a sort OT eye-spot. givmg an Impression of" 

Increased head sIze. 
The preopercular spot In Thortchthys . however. is fo rmed by dense lateral sur

face p igment. Centrarchlds (Chaenobr yttus and Pomot.l s examLned ) have an oper

cular spot: mdl!'tingUishable f"rom that of the Af'rtcan c ich llds except Ty/ochromis. 
on the medial Side and not covered b y scales on tne lateral Side . I t may represent a 

parall e l evo lution Instance that IS Quite remarkable. 
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The tllapia mark, a black spot at tne base of the dorsal-fin In the trans i tional 

region between 'the SpinOUS and soft parts IS cnaracterist lc aT young, and o f"ten 

adults, in the Afncan genera TiJapia. Sarotl1erOdon. and Qreocl1romls ITre-
wavas 1973L but occurs also in some other . west African , genera. The spot appears 

d i f" Terent in Retrocu/us, though it is in a similar position. and 1 would consider 
it Just another ocellus, or eye spot, a kind oT marking (dark, light-ringed spot) that 
is very common in South American Clchlids, but rare among Af"ncans. 

Ocellated spots are found on the body, caudal-fIl1. or dorsal-fin of almost alllar'

ger South American clchlids. In some Creniclcl1/a dorsal-fin ocelli are found only 
In a variable frequency (eg,. C. proteus. C. juplaenslsL In Acarababo it 
is occasionally a secondary female character . Flank ocelli are prominent in many spe 

cies witt-lout caudal ocellus. but some Crenic/cl1la have both. 
Zaret. (1977) Invest:.lgated the significance of the cauda l-fi n ocellus in Cich/a 

and -found it to have an i nhibitive effect on autopredatlon. and. concluded that non
Clch/as may have an ocellus to escape predat i on {rom Cichla or Astronotus . 

There is, however. a phylogenetic aspect to the spot also. otherWise one would 
expect at least one oT the probably 3000+ species of South American non-clchl id fishes 
to h ave aCQ u i red a similar eye - spot as wei\. I suggest, wlt.h Lowe-McConnell (1969l. 
that the ocellus primarily is a recognition signal of a more general nature, like 
cont.rastlng marks in a great number of South American diurnal fishes. I also suggest 
that. the marking on the caudal-fin base IS nomologous In Clchla, Creni c ichla, Bat
rachops. Astronotus, Chaetobranchoides , and Satanoperca . 

In these genera , the spot is sllght.ly removed from the base of the fin, and alt 

hough It starts as an aXial marki ng Its final position In adults is slight.y epaxial. 
The spot IS deep black and has a layer of dense light. pigment. around it. In Creni

clcl11a specIes the spot usually remains at an earlier developmental stage as com
pared to e,cI1la, and In some specIes the spot IS complete ly lacking. 

In the Clchlasoma - Aequidens group, t.he spot lies close to the fin base and 
develOps fi r st by vertical pigment. spreading , later concentrating to a spot on the 

bases of' the dorsal r ays; a pigment. ring never develops. but. the ~ Dot IS ocellated by 
unpigmented (or little daf-k-pigmentedl adjacent scales, occas i onally also Silvery 

dots . It is pOSSible that spots of Similar nature In Australacara. Hesonauta. 
and Acaron/a are homologous, ocellated or not.. but as a kind of cent.ral caudal -fin 
base marking IS present at least In Juveniles of all South American clchlldS of which 

Juveniles are known. and the alternative developmental ends are restr ict.ed in number 
and not IdentIcal In detailS , some convergence must be accounted for. Also. I think 

t.hat the Ctchla-CrenlcIC l1la-Batrachops-Astronotu.fi-ChaetobranCl101des-Satanoperca 
ocellus is an ancestral trait. although it would point to monophyly of thiS group (and 

an unknown assemblage of sister-taxa). 
It IS of some Interest to note the slanting lateral band in various groups, evi

dently convergent, as detailS differ. A reverse slanting band IS seen In some Lake 
MalaWI cl c hllds (Trewava: 1935. Regan 1921: a band sloping from nape to caudal-fin 
baseL A large mldlateral blotch is common among American cichlids , and also seen in 
EtroplU5, but I have not. noted i t In any African elchtios. Some Afncan clcnllds 
(Tt/YSI3, Hemlchromls. some TI/ap ,a) may have a series of" blotches along 
the Side. It is. not common in large American cichlids (eg., Petenla. Batrac
hops. Ctcl1la. some Crenlclch/a). 

It. IS, as In other fishes. charactenstlc that el ongate Torms are hOrizontally ban-
ded. or honzontally blotchy . aeep-bod ied form! vert.lcally barred. wlt.h some excep 

tIOns. The re latIve ly elongate Retrocu/us are vertically barred, and Juvenile 
Batracl10ps have a very striking contrasting pat.tern of vertical bars. 

Many other markings are helpful In establIshing relat.lonships In particular cases. 

but mimicry IS st rongly suggested In at least In the case of' Geopf1agus harrer' and 
nominal Gui~nacard, and may be more WIdespread tnan now kno wn or accounted for. 

Sexual diChromatIsm rarely shows well i n oreserved matenal, and I have little to 

say about It. The Sout.h American Clchllds are se)o( dimorphiC. but for a -few (eg., 

Pterophyllum. Symphysodan. Acaronta. Astronotus) sexua l colour d l.f -
-fE'rences are slight or net (yet) found, Small species . especIally Aplstogramma, 

Nannacara and Taenlacara may show sex specl-flc markings well In oreservative, 
and also show conSiderable life colour sex dlf'ferences. 
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GeoptJ3gJne characters 

BeSides the Cichlasoma - like cichllds, t.here has h ith erto been recognized only one 
mOI'e plurigenerlc group of AmerIcan c lchl id s. These I proposed should be called geop

hagmes (Kullander 1980b, p. 45), Genera then recognized were Aplstogramma. Apistog

rammoides, Taenracara. Biotoecus. Acarichthys, Papi liochromis, Geophagus. B,otodoma. 
Gyrnnogeophagus and Retroculus. 

The unitmg character is a lobe e><tending vent r ad from the dorsal l imb of the first 
gill - arch. AcarictJthys was includ ed although tne provisionally Incorporated A 
geayJ wou ld lack the lobe. Late r I have found that A. heeke/it also lacks a 
typica l lobe. Yet, t hese two sp ecies are very similar t o ot.her geophagines i n most 
other respects and I have c ome to c o nsider the lobe as not so impor tant a character. A 
lobed or non-lobed cond itl'on, may be difficult to tell apart, and strictly defined the 

prinCipal geophaglO€ charac ter IS a ventrallamma on the first ep lbranchlal, which is 
hned with a thick pad of connective tissue. 

Such an epibranchlal extension IS p resent also in Crenic lc ara, herewith cons I
dered a geophagine. but n o t 10 Acanchthys or GU/anacara (e x AcanchttJys) , 

or 10 any. other CIChlids. The shape of the first epib ranchlal is very vartable among 

Clchllds . however, and In ClaVIforamm2 c ara there IS a superficially Similar v ent-
ra l ex tension Whi Ch , however, appears r ather to be a broadened medial arm. The second 

epibranchi al of all Clchlids is of the Term of the first as the latter IS seen In the 
most typical geophagines . eg. Geopnagus and Satanoperca . 

Other pharyngognaths may have a wi de first eplbranchiai b ut then not c learly with a 

ventral e><tenSl o n (embiotoclds . pomacentrids, labrolds; Nelson 1967, Stlass ny 1981 b; 
pers. obs.) 

Characters other than the lobe that. wou ld unite geophagines are few. In fact, this 
is a very diverse group morphologically and With the reco gnition of primitive charac

ter states such as many procurrent cauda l-f in r ays, triradlat.e lateral line on c au
dal-fin, numerous gill-rakers. five dental lat.eralis pores , emarglnate caudal- fin, 

parhypural sp ine, small scales, many vertebrae (c. 30) at least in the larger spe 
Cies, some doubt has suggested Itself about the p hylogenet ic status of the lobe . 

A speCial problem In finding addi tiona l c haracter state s, IS posed by the many 
mmu t e speCies, most In the genus Apistogramma, which do not con form in many res
pects that would otherwise distinguish the large forms. Osteological material aT 
Ret roculus and Biotoecus has not been available. 

However, at least the large species are distingu ished by having t.he supraoccIpital 

crest grooved along the d o rsa l (rost r al) edge . a particularly promtnent character sta
t e In Gymnogeopnagus . The supraoccIpital crest form is very variabl e among crch

lids. bu t In CJcnlasoma-like forms at least , with a welt developed crest. it is 

perfectly flat. save that In Sy mphysodon it IS supported o y lateral strengthened 
vertical zones. 

The three ventral pectora l-flO radial s are coalesced or sutured together. In thiS 
Acaricnthys. Satanoperca, Gymnogt:ophagus , and Geophagus are best d eveloped. 
Among other clchllds. I have verifIed the cond Ition in pnaryngot:ocacara only, but 
the radials are variably appro><lmated In d i f"fe r ent. genera. In Ctcnla, Crenlcicnla, 

and C/chlasoma they are clearly Independent, but in ego Mesonauta, they are 
nearly as cl ose as In larger geophagines. 

A deep lachrymal IS characteristic of larger geophagines, but there is n o sharp 
limIt to other CiChlids. and the minute forms have o nly a moderately deep laChry mal. 

The character is correl ated With a produced snout, which shows also 10 a long ethmo
vomerine region. 

The geoohaglne shape is characteristicall y tr Iangular In frontal aspect. with kee
led nape. and ·Flat.tened chest . It is different f rom the ovate outline of' Cicnla 

soma, but a rela tIve ly oepressed broad nape IS featured by some Satanoperca, and 
the minute species have an e llipt iC f rontal outlIne With rounded nape and chest. 

The most interest 109 IS the hemal canal formeCl by one to three posterior abdo m ina l 
vertebrae. The one or the two anterior of these vertebrae, of course , have no hemal 
spme, but the arch IS formed by a brtdge e><tendlng between the v entrad d irected basa
p o physes. A similar or IdentIcal condition is seen otherwl~e only in Clchla among 
large Clchllds, but Nannacara parallelsAplstogramma both in postabdominal 

nbs and abdomina! hemal arCh, and GUlanacara lacks the hemal arch. Concerning the 
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last abdominal vertebra. there is a problem about its classIfication as it may possess 

basapophyses, a hemal f'enestra. a hemal spine and r i b ~, besides t .hat It ar1:lculates 
wl'tn the first anal - fin pterygiophore . 

Charact.ers listed do not unify the geophag ines. especially as the minute species 
possess reduced states, but they motiva te the inclusion 0; Aca rlchthys and GUla 

nacara. 
Many primitive character st.ates put the group apart from Clehlasoma - like cich

l ids. There IS no ObVIDU!: c onnect io n to chaetobranchlnes, Astronotus . or Aca
rania, but In some r espects Intere!:tlng sI m ila r ities with Cichla and crenlClch
l ines. 

Crenicichlines and some geophagines are the o nl y cichlJds WIth flftt-I ceratobranc
h ial gi ll -rake r !:: both gl'oups Include form!: with serrate p,·eopel·culu m. 

Clch/a has abdomi nal h~mal ar.::hes, a cart llag€'nous connection between hypurals 
2 and 3 like some geophagtnes , a keeled nape and many gIll-raKers. BeSides. the per'
cl d - llke grada tion of the dOl'sal -fln sp ines occurs alsa in Satanoperc;." Papilloch
r o m is, Gwanacara. and Crerucara specl~S, althou g rl less conspicuous. There is 
also a great ove r all resemb lance espeC ially to Satanoperca species . 

Chromosomes 
Few karyolog lcal studies have been made of American c lchlid s. Thompson's (1979) exten
sive s tudy, With bib liog r aphy (but see also Scheel 1972) makes up for the otherWise 
small quant i ty, rlowever. HIS result~ are fair ly In ag reement with t he morphologi cal. 
Thompson distingUished 3 ples iomorphlC state With 2N ;;4 B, al\ sub telocentnc-telocent 
r i c (Cichla only). and t.wo advanced, one Wi th 2N ~ 48. many m et.ae ent riC (eg. 
Nannacara, Apfstogrtimma, Pl1aryngo rocacara, Crenfcara. Uaru, Caqueta/a, 

Symp hysodon ) , another with N::48, few metacer.tric, most sub telocentr ic (eg. Aca
rlchthys, AeqUldens, Ast ronotus. Clchfasoma, Heros, Mesonatuta, Coryphacara, Cren;
c lchla, Mar·ga1'l tacara, Satanoperca, Geophagus, Pterophyllum). 

SUPRAGENERIC NAMES AND GROUPINGS 

Nomlnomanta 
The name Cieh l id a~ derives f r om Bleeker ':; (1859. p. XVII) (yehlQldei, b ased on Cych
la, a vanant spelling o .. f Clchla. Bleeker included all then k nown genera of 

clchhds, also Chromls Cuvler, t hen n o t yet c onSidered restri cted to a pomacent nd 
genu~. Amblodon RaftnesQue (q uestionabl y : now In SClaenldael. and Pycnostertnx 
Heckel (now In Polymixlidae in Berye i formes . v. Patterson (1964)) The -(ollowlng 
subfamilIes and tribes have been proposed for groups to Include South Ame,'lcan Clch
lids. 

ACharnina Gunther 1861 , p . 369. 

Proposed as a 'gro u p' o f Nandidae. correspond ing to subfamil y. It includes Aenar 

nes. actually a synonym of Clch/a. Acharntna as a family group name IS the r efore 
a synonym of Clchlldae: and was proposed only followmg mIsleadIng InformatIon from 
the authors of' Acharnes. 

Geophagi na E' Haseman 191 1 b , p . 322. 
lype-genus ~not. staLed o y Ha$eman) Geophagus: defmed by .~ IOOe on the woper 

branch of the first gill-arch.' Haseman S Int l'oduc tlon of the name IS not In any way 

formal , but on t.he: succeed mg page i n hiS p aper, Elge nmann use~ It as a matter of' 
course. 

Chaetobranchlnae Fernandez Yepez. 1951. p. / 1/. 
Type-genus Chaetooranchus. Including Originally also Chaetobranchopsis. and 

defined by the long g ill - rake r s. 

Clchl lnae Fernandez Yepez , 1951. p ./2 / . 

Ty oe-genus Clchla; defmed by tne short last dorsal- fin spine. eVident ly equal 
t.o Clcl1fa . 
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Crenicichlinae Fernandez Yepez. 1951. p./2/ . 
Type- genus Creniclchla; defined by finely denticulated preoperculum, otherwise 

as Astronotmae (infra); other genera to be included not stated. 

Astronotlnae Fernandez Yepez. 1951. p. /2/. 
Type-genu, Astronotus; defined by the last dorsal - fin spine being longer than 

3/4 the length of the second dorsal spine and equal to or longer than the thIrd dorsal 
spIne, short and not numerous gill-rakers, and ent.ire preoperculum. EVidently inclu 
dmg all gene,"a not included in other subfamilies proposed by Fernandez Y~pez, whiche

ver 'those genera they may be. 

Geophagi Cichocki. 1977b. p. 159. 
A subtnbe o.f assumedlya tribe Geophagini (never proposed). presumably in:: ludmg 

Geophagus; mentioned only in the passing. discussing relationShips of' Bloto-
dom~, wIth a reference to an unpublished paper (see Cichocki 1977a). A life c olour 

and behaviour description may stand as diagnosis. 

Hoedeman (1947) recognized the following groups (a scheme on page 13 of sect ion 
X.60.76 in his bOOk , gives an overview); 

Haplochromlnae 
Subfamily; type-genu! Haplochromls Hilgendorf; includes the tribe Cichlini in 

South Americ a. 

Clchlinl. 
Tr i be: only for Cichla : def"lned by the upper pharyngeal jaw apophysis formed by 

both parasphenola and oasiocclpital. 

Tilapiinae 

Subf'amlly: 'type-genus Tilapia Smith: Inclu des the -following four trtbeS in 
South America: 

Chaetobranchini 

1 ribe: for Ctlaetobranchus at least; no d iagnos is given. 

Astronotlni 
Trtbe; for Astronotus and Aequidens at least ; no d iagnosis given. 

Clchlasomini 
Tribe: Tor etch/asoma, Symphysodon . Pterophyllum, and other genera not 

named: no diagnOSIs given. 

Crenlcarini 
Trtbe ; for Batrachops. (renlcichla, and Crentcara: no diagnosis given. 

Hoedeman's splitting. which mcludes also a subfamily Etroplmae and many Afrtcan 
tribes beSides tnose listed, IS only basea on ambitiOUS reading of Regan 's reVISions 

of tne Clchllda~ ana no new Ideas or cnaracte r s are presented. save for the forma
lisms. The ClaSSification has been crt.ed, however , In a few later aauarlum books (Frey 

1959; Hoedeman 1969. 1974. 1980 1. bu~ also by scientists (W,ckler 19631. The - ini 
endln9s were changed to - Idi In Hoedeman (1951,. sections X.60.762.12. X.60.762 .261; 

also In Hoedeman 1969. 19801. 
There are thus directly available the follOWing -family group names based on South 

American clchllds : 

Geophagtnae Haseman. 19' 1; supersedes Geophagl Cichoc ki 
Chaetobranchlnl Hoedeman, 1947: supersedes ChaetObranch,nae Fernandez Yepez 

Ast.ronotlnl hoedeman, 1947: supe rseaes Astronotmae Fernandez Yepez 
C,-enICartnl Hoedeman, 1947 

Cren1clchlini Fernan de::;: Yepez, 1951 
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Clchlasornlnl Hoedeman, 1941 

Tenta~lve groupings 
None of the names just listed finds recognition here, as it seems QUite out of place 
to try formal d ivisions without a clear phylogeny encompassing the whole family. It 

may rather lead to confusion. Instead, groups of genera recognized are referred to by 
semivernaculars , like geophaglnes, in analogy with the use by eg. , Greenwood (1974) of 
the collective terms hap lochromines and tilap llnes for largel~ assemblages of African 
CIChilds, of which no formal suprageneric classification is available, Semlvernaculars 

reTer to two major assemblages of American clchllds, the characters of which are 
discussed elsewhere In thLs paper. I believe they are monophyletic, but problems in 
linking the$e groups at the base should be recognized, Also creniclchlines ar~ well-

de fined, whereas 'chaetobranchines' IS a Just a convenient term. 

Geophagines , referring to genera listed above under 'Geophagine CharaCters'. With the 

inclusion of Retroculus this IS a very dLstlnct lineagE.'. It IS qUite diverse w i th 
minute forms as well as some of the largest South Amencan CIChlldS, mouth-bt'ooders of 

variOus types, I·heopr-.Iles, and long-snouted benthlvores. 

Clchlasomlnes. referrmg to the subJects OT Part I, defined pT"imarily by the dental 
lateralls foramlnal number. This IS also a diverse group, but pisclvores are more 

marked elements miSSing In the geophagine group: also, more eVOlved forms t.end to 
generalizat ion , whereas among geophagmes adaptatlon·al trends may be more marked . 

CrenlClchllnes, including Cremc/chla, Batrachops , and Teleocichla, This 
group IS de-fined on tr-.e charact.ers o·f Cremclchla . All are elongate, but tnere IS 
dlversit.y In mouth st.ruct.ures, Many species among those undescribeo are nOt partLcu

larly 'pIke-like' , even if a large mouth is basal. Also In thiS group, there are 
wlde- spread comparatively generalized forms (the saxatll/s-Iepldota g;~oup), dwarfs 

(eg. C. wallaclI), and rheophlles (Teleoclchla); Luengo (197') has an unve-
rified report on mout.h-broodlng. 

Chaet.obranchmes are the genera Chaetobranchus. Chaetobranchopsls, and Chaetob
ranchoides. Tn ese are Identif"led by the long, numerous glll- rakers. There are con
nectIOns to Acaroma (mouth st:ruct.ures, especially), and Astror.otus (mlcro-
giliraker form), two primitive genera that are mayoe related, but not. covered by the 

name. 

Cicnla, as an apart group, is ref"erred to by Its generiC nelme, but It.S distinct
ness should be recognized. 

CiCh1ld cnardcters 

ThiS IS not the adequate place for a discussion of -familial characters or relatlons
hlOs . It should only be pOinted out. that the Cichlldae is actually a pool'ly defined 
family. 

Llem ~ GreenwOod (19B1' defined cichllds as distinct -from labrOlds, but not emblo
tOCldS, by haVing 'the lower pnaryngeal Jaw suspended In a muscular sling of which t.he 

-fourt.h levat.or ext:ernus IS dominant bOt.h morpnologlcally and -functionally·. and from 
emblot.oclds by a Single nost.nl on E::ach Sloe and QU3dnpartlt.lte m, transversus dor

sa lIS antertor. lne Emblot.ocldae, as sl~ter group , are defined by a loS! of pharyng
ooranchlal2 teeth and ·vlvlparous mode of reproduction', 

AS Clchllds do tlave a posterior nost.rll , albeit very small and probably not func
tionally Identical with that of other fishes, as a Single nostr il anyway IS not t.hat 

uncommon among fishes (eg. In blennlcHds, Gosline 196B; allotrrognaths, Oelschlager 
19B3), as thet'e IS also a Clchlid (Symphysodon) Without pharyngobranchlal 2 t.eeth, 
and as the fourt.h levator externus IS a composlt.e tn a Clchlld species studied by 

Aert.s (1982). their scheme I! not convincing. 
Stlassny (19B 1 bl reported ' loss o-f a major structural aSSOciation between oars A2 

and A(,;.. of tne adduct.or marrdlbulae musc:e and the musculous Insert.lon oT a large vent 
ral sect ion of A2 onto the postenor boroe,- of the ascending process of the anguloar-
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tlcular', a ventral mar gin cart ilage Imlng o f the second eplbranchlal, expanded head 

of' t h e fourth ep i branchlal. and ' characterl st.lcally snaped and dlstrtbuted' microglll
r akers. 

1 did not cheCk the ad ducto r mandibularis musculat.ure, and assume that It is cor
rectly stated. Hicrogillrakers vary in shape and positi on and besides being subject to 

a reductive trend among cichlids, are not at all unique. The shape o f the fourth epib
ranchial is slightly variable with Acaron;a and the Af r i can Trematocara (S ti-
assny 1981a) exceptional to t h e def'initlon, On the whole , widenmg of' the medial por t 

ion of the fourth eplbranchlal IS not as eVident In American as in African clchlids. 
The second epibranchial cartilage is shared with emb iotoc ids and while perhaps a 

synapomorphy of' emblotoclds and clchllds, it is not a uniQue cichlld c haracter and 
also the I-elative amount of cartilage IS variable among the Clchlidae. 

Cichlids are thus as loosely defined as any oth e r percold family. 

Internal ClassIfIcat ion attempts 

PrevIous revisions. ie . Heckel's (18~ Ol. Eigenmann I>. Bray's (1e9~1. Regan's 
(1905 - 1906 )' Pellegrin's (190~1 . Eigenmann I>. Kennedy's (19031 of the American Cich
li dae , have been sorting attempts In the f'lrst p lace. Little has b een said about natu-

ral relat. lonshlps or whatever the current adequate term. Neither is there much to 
ext.ract Tram smaller papel-s , Two dendrograms depicting some kind of evolutionary rela
tIonships have b een published however. 

Regan's view of the relatIOnships of the Ameri c an Clchlldae is well Illustrated b y 

hiS (, 906b ) d endrogram , here reproduced as pre-text Illustration. It is not an exact 
representation of the associated dl agnos~lc k ey; I am not sure what made Regan place 

Crenlcara+ Creniclch/a+BatrachoDs ear l ier than Acara In the key but as desce n -
dants of· Acara in the diagram, but Teel that there may be some evolutionary reaso-
ning behind at leas t the dendrogram. As no discussion was ever prese:1t.ed on any c t1a

racter used . there IS little to comment, More can be said about generic characters. 
however. To be su re . Regan d id not pay much at tent ion to polar i ties., and mode rn taxo

nomists may p e rhaps envy hiS time. Considerati on of' apomorphic characters has more 
ex pl anative output, however, and makes taxonomy somewha t more m terestlng. Wherever 
possi ble, m the following text. Regan's generic characters are commented u pon. There 
are no o the,- claSS i fication s of such thoroughness, or t hey al-e not particularly diffe-

rent , so comments on, eg. , Pellegrin's (19 04) or Elgenmann A. Bray's (1694) groupmgs 
can be spared. 

Ribeiro's: (1915) rep roduction of Regan's diagram IS very f'a r from the origmal, and 
his own (here Fig, 99) is apa,-ently rather unfounded speculation, so there IS little 

d o d o about it except not i ng its eXlst.ence. 
Neither diagram compiles part icular ly well With the views presented below; but it 

should be noted tha t far fewer species were known to Regan . 

THE FISHES 

GENDERS OF GENERIC NAMES 
Genders are given after proto logue references, and are determined accordtng to dictio
naries or author ' s statement. There IS on ly one Interesting c ase In thiS regard w ithin 
the group, VIZ. the -cara endlng~, wtl ict"1 may be dIscussed at some length. New 
names proposed be low, endi ng In -cara , all take feminine gend e r , conforming to the 
common Situation. Acara IS the Lingua geral word for cl c hl ia, althougn other- spmous 

fishes are also called acara m Soutn America (eg . , the nand ld Mono c lrrhus polya
canthus Heckel. otherWise plracaa, plra-cara , or oelxe-folha), and some groups o f 
Clchllds are recogn i z~d by other names (eg. , Jacunda for CrenrclchJa, and tucunare 
for C,chla) (see a lso von Ihering , 940, Santos 1954 , Pereira 197'9), 

Heckel (16 40) established tne genu~ Aca ra Tor 21 nommal species oT cichlids , 
mostly South American. He expla ined the name thus : 'Acara oder Cara sind die gewohn
lichen Namen , womit In der BraSilianischen lingua g e ral, die melsten Chromis ahnl iche 
Flsche beze ichnet werden. Natterer.' The gender o-f Acara w as not stated b y 
Heckel. but it IS apparently masculine as shown by the adjectival endings In t he com

binations A vlttatus, A palfldus, A C1orslger. A mar·gmatus. A cogna'tu5, A 

mJo't:Cus, A punctatus. and A ocellatus. Acara tater oecame a synonym 
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of· Astronotus. It has survived. however, in some compound names in the meaning of 
cichl i d. 

A-fter Heckel. Acara has generally been treated as feminine, ego by Steindachner 
(1875), Regan (1905c), and Pellegrin (1 904; but, Acara -freni-ferus). However, 
Acara is decidedly mascu line, being based on a word of nei ther classical nor 
Indo-European origin, wher.eby the author ' s statement or indication determines the gen

der (Internati onal Code of Zoological Nomenclature, Art . 30(b){i)1. In Portuguese Bra 
z i li an it is treated as a masculine word (0 acal·al. 

A f ew cichl1d genera h ave names ending In - acara (or - c aral. and these are. 
as a rule. treated as feminine. It is rarely r ecognized that two words have been used 

to -form thIs ending. On the one hand. there are those names referring to Acara (or 
Acara), on the other hand those based on the Greek w ord tid:pa (or KapTJ ). 
WhiCh becomes cara in L a tin letters. The Greek w ord vari an ts are both neuter and mean 

head or face (Menge 1957). Thus, Regan (19 05a) 'corrected' Steindachner's (1875) 
Crenicara (serrate face) to Cr ena c ara (serrate Acara), apparently unaware of 
the etymological bas is for Crenicara. 

Below, I give a list of the generic names within the Cichlidae ending in - a c ara 

or - cara, with the particular gender of eaCh, as I have determ ined It . . It sh ou ld 

be noted that names ending i n -cara occu r also in other fam ili e s , eg " In the 
Aspredlnl dae (Petacara Bohlke . treated as -feminine). and the Loricar iidae (Xe no 

cara Regan, treated as feminine). 

A. Acara and names endina In ~ 

Acara Heckel (164 OJ. Masculine. Based on an Amerind ian word and treated as 

masculine by the author. Synonym of Astronotus. 
Crenacara Regan (1 905 a). Feminine . Unjustified emend ation of· Crenlcara 

(q,v.J. femi nine as used in tne combination C. punctuJata. and b ased on an Ame
rind ian wat'd, whether referring d irectl y to Acara or to the la t in form. 

Macracara W oodward (19391. Femi nine. The ending refers to Taeniacara and is 
based on an Amerindian word; implied to be f eminine in the combination M. prisca. 

Nannacara Regan (1 905cl. Fe m tnine_ ThE' ending obViously refers to Acar a. 
but is based on an Amerind ian word and IS treated as feminine by the author in the 

com binatIOn N. anoma/a , 
Paracara Bleeker (1878)' Masculine. Used origInally with a noun only (P. 

typus). but the ending re-fers to Acara , and not Acar;', as implied b y ana logous 
names created by Bleeker: Paretrop/us (referring to Etroplus) and Parat ila -
pia (referring to Tilapla Smith), Synonym ot· Para "tlfapla Bleeker _ 

Taenlacara Hyers (1935), FemInine. Gender not stated and adjectival names not 

used. but since - acara here is from Nannacara rather than f rom Acara. the 

gender is implied to be as for Nannacara. 

B_ Names ending in -ca ra 

The ending - cara IS denved -f rom eIther Kapa or KapTJ. The fo rmer reta ins 
its gender (neuter) In Latin , but the latter becomes feminine if written cara. All 

clchlid generic names ending In - cara appear to be neuter. 
Aufonocara Regan (1921 l. Neuter. The ending here IS Identi c al with that in 

Trematocara. as- indicated b y the comparison with that genus, and -cara in 
Trematocara IS from nClpa . neuter. But Regan otherwise (eg . , 1921, Cyrtoca 
raJ trea ted Acara, - acara. and -cara as feminine. 

Cren/car'a Stemdachner ( 1875), Neuter, Used onglnally with the adjectival 
epithet ele9ans only. The name alludes to t.he preopercular serrat ions, so i t is 
aoparently based on - cara . Article 30 (a) (i) (1) of the International Code of 
Zoologica l Nomenclature says : ·A name is to be regarded as a Greek or Latin word of 

the same spell mg. unless its anginal aut.hor st.ates otrrerwlse'. 'Same spelling' must 

be cara (actually kara), and not care lkarel. 
Cyrtocara Boulenger n 902), Neuter. See Crenlcara. The name re fe r s to the 

head shape. 
Trematocara Boulenger (1 999b)' Neuter. Determined -from the adjectival ending in 

the combination T. marginatum; thus. -cara here is Obviously -from K.a:p a . 
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INCERTAE SEDIS 
Forms not to be discussed below are the Central American groups, like Theraps. 
reaching south of tne Panama canal; in fact the limit here is the Andes and Caribbean 

coast cordillera. as I know very little about trans-Andean c ichlids. Thus are exclu
ded 'CleM/asoma' species of which Eigenmann ( 1922) has the bas ic descr i ptions and 
figures. see also Meek!. Hildebrand (19' 6) and Danl ('960)' Full species lists of 
Coeruleacara, Caquetaia and Gallochromis are given , however. 

Remaining incertae sedis fo r ms, Include some 'Jntdentifiable because of poor 
descriptions and missIng type - material. as well as some known from insufficient mate
rial. 

Acaropsis rondoni A. Ribeiro. 1918. Commissao Lmnas. teJegr. estrat. Matta 
Grosso Amazonas PUbl. (46). p. ". PI. IV. fig. I' I (Rio do Sangue). 

This species shows not even a superfic ial resemblance to Acaronia . It is certainly 
a cichlasomlne. with fou r dental p ores. but I am not sure of' the predorsal scale pat
tern (of about 9 median scales). Chest and prepelvlc scales are cycloid; the preoper
culum and the vertical fins are naked. The dorsal-f'in is very low, the penultimate 

spine' 2.6 1. of SL (the last brOken). 'Tne shape IS elongate. tne snout produced. 

Centrarchus? vlttatus Jardine. , 643. Nat. Libr. Ichthyol. 5. p . '6'. PI. 14 
I-l. 

This species IS based on a drawing. It could possibly be a Cich/asoma as Jardine's 
fIgure shows four anal-fin spines; but the description says '3/1 ' about the anal-f in 

count. 

Hoplarchus planifrons Kaup . 1660. ArCh. Natges. 26. p. 131 (- ). 

Kaup based this species on a specimen in the Munich Museum, but the type IS not pre
served there (Terafal, In Iltt.l. Unf'ortunately, there IS no figure. and the yet 
very long Clescnptlon, would seem to fIt a large number of clchlld!:. The geographical 

origin of the typ~ is unknown, but It IS possible that it represents part of the resi

due from the Spix &. von Hartlus' collection not. described by Agassiz or SpIX. With 
flat forehead. light and dark spots In soft dorsal - and cau dal-fi n s, O. XV. 10, A. 
III.B. ten large opercular scales, and 22 scales along the Side, it i s possible that 

Ae. tetramerus, or a similar AeqU/dens species IS intended, but furt.her specu 
lation on the prec ise identity of the fish appears futile. 

Labrus -filamentosus La Cepede. 1802. Hist. nat. POlssons 3 , pp. 430, 479 . PI. 

'6 , fig. 2 (Ie grand golfe de I"Inde). 

Labrus fllamentosus IS now aild then clteo as a South American ciChlid. There i$ no 
eXisting type-material (lIsted neither by Blanc 1962, or Bauchot 1963 ) and it cannot 

be Identified even to genus on baSIS of La Cepede's meagre description and poor figu
re, and the family is not clear. 

Gunther (1862) listed it as an Aeara, and mos'! recently Fowler (1954) catalo
gued it as an Aequidens. Bauchot (1963)' however, thought that i t. looked like a 
Glyph/sodon: she seemed unaware of It.S occaSional appearance In ca't.alogues of 

Clchlids. There IS lIttle point In future listIng of the name . 

Pe rca bimaculata Bloch. 1792. Natges. ausland. F,sche 6. p . 62. PI. CCCX . fig. 
1 CF1Ussen von Brasilien) . 

Acara margarIta Heckel, 1840. Annln w;en. Mus. Nar;ges. 2, p. 338 (nom. nov. 
subst. Perea blmacuJata Bloch) . 
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See Part I for d iscussion. 

Pomotls? bono Jard i ne. 1843. Nat. L ;br. Ichthyol. 5. p . 171. /P I. 18 ; not 
seen/ (all the rivers o f GUiana. and In pools and marshes). 

The drawing referred to by Jardine is missing from both cop ies of the book that I exa
mined . There IS nothing in the description to identify the species . 

'ClCf1lasoma' sp. 

A si n gle 65.8 mm. deep-bod ied specimen from the R. Payamino In Ecuador is no t referab
le to any South American clchlasomlne genus, but the species may be related t.o Central 
Amencan forms . 

O. XVII . 1 2; A. VII.11; unpai red so-ft -finS extensively scal y. Gill-rakers short . one 
epibranchlal. seven ceratobranchial externally on first arch. Lo n g lateral li ne 

sequences on caudal-fin. SIX sca les between rays 02-3, nine scales between rays V4 - 5. 
Outer series teeth slightly enlarged, espec ia l ly the m edian pair in the upper and one 

next to the median in each lower Jaw half. The snout IS somewhat pOinted, but jaw 
bones short, the premaxillary ascending processes reaching to the orbit. I canno t make 

out the colour pattern as the fish IS badl y faded; but there is a narrow vertically 
ex tended spot slightly behind the center of the flank, and traces of vertical bars. 
New collections Will b e Interesting. 

FOSSILS 
INCERT AE SEDIS 

Acaron;a longlrostrum Bar dack, 1961. Amer. Mus. No v ;t. (2041). p. 16. Fig. 6 
(Tertiary Subandmo, la Yes era Creek. Sal t a Province, Ar gent ina). 

Aequidens pauloenSfS Schaeffer, 1947. Bull. Amer. Mus. n at. Hist . 89 , p. 29, 
PI. 4. f ig. 3 (?Pllocene beds at Tremembe. Sao Paulo). 

AeqUidens saltens;s Bardack. 19 61. Amer. Mus. Nov;t . (2 041 ), p. 13. Fig. 5 
(Tertiary Subandmo, La Yesera Creek, Salta Province, Argentina). 

MACRACARA 
Macracara W oodward, 1939. Ann. Mag. nat. H;st. (II) 3 . p . 451 (type by monoty 
py M. pnsea Woodward), 

Hacracara prlsca Wood ward , 1939. Ann. Mag. nat. Hlst. (II) 3. p . 451. PI. XVI. 
fig. 3 (Tertiary f ormation exposed In the left bank of the river Parnahyba at Nova 

York, MuniCIpIO o f Pastos Bons, In the State of Maranhao. Brazil ). 

Tne -fossil rec o rd of South Amer ica n c ichlids is surprisingly meagre. That IS probably 
a measure of collecting Intensity (even If Brazi lian fossil fish can be pu rchased In 

9,ft shops In Stockholm l. Of the four or five species none is olde r t ha n Miocene, pos
Sibly they are all Pliocene. GeneriC as:£ lgnat1on!: are uncertain , and no a oomo rphic 

cna:-acter states have been desc nbed that would link the fOSSils to any particular 
lineage knowf"I from Re cent material. So for the present, the in formation content of the 

Tertiary Clchltds IS cnle f" Iy potential. They should b e r e -examined when the osteology 
of Recent. Torms, b o 'th of the Old and New World, is better known. 

wooaward ('898) gave notice of an Acara sp. wit.h pterY91Ophores nf 14 spmes 
and 8 or 9 rays m the dorsal-fin, the anal-fin With A . IlLS or 9. from bituminous 

snales at Taubate , state of Sao Pau lo, BraZi l, age uncertain (Arratia 1 ~S2 : 7Upper 
Tertiary; de Oliveira 1956: Pl iocene possibly). From the same locality. Woodward 

(1898) also deSCribed PerclCl1thys ant lquus , whiCh H. von Ihenng (1898> speculated 
might be rathe r an Acara or Chaetobranchus. Arrat ia ( 1982), however, can.f,rms 

the perclchthYld st.at.us of P. antlQuus and p laces the speCies In the mono typic 
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genus Santos/us Arratia. Schaeffer ('947) identified the ACdra sp. as possibly 
the same species as his Aequ;dens pauJo ensis from a nearby locality. 

The association of a cichlld and a percichthyid is remarkable as at present fl"esh

water percichthyids are restricted to Patagonia and not found together with cichlids. 
Macracara prisca Woodward is based on two specimens from supposed lower Tert ia

ry depOSIts at Nova York, in the state of Maranhao, Brazil. Although the larger syn

type must be over 150 mm, Woodward compared It specifically with the mmute Taenia
cara. As i t appears from Woodward ' s photograph, and the vertebral count (16+20) M. 
orisca could be a Geophagus or Retroculus . or of a related ext:.inct lineage. 
Re-examination of the Macracara types, considering critical characters (other than 
those used by Woodward) likely will show the fOt-m to be relatable to some Recent 
group. There is a Recent species of Geoohagus In the Parnaiba baSin. 

The dating is doubtful. resting on the association with the clupeld Kn/ghtia 
Jordan, which may be characteristically lower Tertiary (cf. Schaeffer 1947), and the 
Eocene dating of the North American supposed cichlld Pr;scacara (cf. below). Pace 

the Knight/a, the Macracara horizon may be of younger date than Paleogene; it 
was considered questioned Pliocene by SChaeffer (1947). 

AeQUldens pauloens/s is known from a single specimen. 143. 9 mm , ch iefly an imp
ression, with smashed head, probably Pliocene, at Tremembe, m the state of Sao Paulo, 
Brazil (R , Paraiba system). I have re-examined it but have little to add to 
SChaeffer's (194 7) description - the generic assignation IS Clearly I~COrt'ect , howe

ver. It had small scales. squ. long. probably more than 25, perhaps about 30: verteb
rae 10-12 (estimated) .16; O. XV.11 (uncertain; lepidotnchl. missi ng!. A. III.(short; 
8- 10 rays accordmg to Schaef-fer). There were five -foramina along the -free edge of the 
preoperculum, suggesting a total count of seven f'oramina for that oone. 

Tne specIes is not assignable to any Recent genus, pat'ticularly not AeqUldens 
(small scales, seven preopercular lat.eralls f'ormina; 16 caudal vertebrae). The abdo

m inal vertebral count IS uncertain and may have been hIgher than the estimate (upon 

which I agree with Schaeffer). Also Ae. pauloens/s has been found with Santos/us 
an~/Quus. 

The best known Tossil cichlld locality in South America, descr ibed by Bardack 
(1961), is a freshwater upper Tertiary (MIocene-Pliocene) siltstone bed, at La Yes era 

Creek. Salta, Argentina (upper R. Salado system>. It conta ins two cichlid specIes: 
AeqUldens saltens/s, by vir'Cue of the dorsal-fin count (XIII.' 3) and vertebral 

count (11-12+16) cannot be an Aequidens . Bardack's (1961) photo of the holotype IS 

not distinct , and hiS description inCludes no further details allowing referral to any 
particular Recent genus. but It IS most lIkely a geophagine, pOSSibly Gymnogeophagus 
australis sensu Gosse. 

Acaronta long/rostrum, up to 19 cm total length, ha~ 13-11.+16-17 vertebrae. O. 
XIII.1] (count uncertain though), A. III.7, a long snout and long ascending premax 

illary processes. The vertebral count is too high for an Acaronla: the premaxilla 
r y ascending processes too long for Clchla; the two supraneurals (on Bardack's 
Fig. 6 ) exclude Crenic/chla: the dorSill-fm count excludes As~ronCltus (the 
spmes also appear somewhat slender and long on Bardack 's FIg. 6): the anal-fin count 

e><cludes CaQuetaia . So, the species may represent an extinct lineage. Bardack's 
photos are somewhat obscure, but gIve the impreSSIOn that. much of the skull IS preser
ved and thus some optimism m ay be e><prt;!ssed about the informativeness of the material. 

Another neotroplcal fOSSIl clchlld IS Cichlasoma woodrlngi Cockerell. from the 
Miocene of Hai'tl, revised by Hyers (In Tee-Van 1935), It seems to be like the Recent 

Nandops/s hiJlttensis (T~e-Van) In all respects except for a slightly higher ver
tebral count (14+16 or 18, vs. 13+15), 

Priscacara Cope (1877,1883) from the Eocene of the state of Wyoming, U.S.A., 
was originally proposed as related to clchtids or pomacentl"ids. Pellegrin (1904) 

accepted the genus as CIChlid, and Haseman l191l'b) went at lengttl to show that It is 
nearer t.o c'chtid:s than to pomacentnds or labrids. Regan (1906-'908. 1916) and Myers 
(1938) suggestf!d that Prisc.3cara IS a centrarchid group. The alternative IS a ser
ranld-perClchthYld ,-elation (cf, Schaeffer &. Mangus 1965)' a pOSSibility that I would 
favou r after €'xam inat ion of two specimens of P. peale; Cape (NRH P86S)' Another 
North Amertcan fossil cichlld , Ktndleia -fragosa Joraan (1927), from the Cretaceous 
of Alberta, Canada, IS an amlld (Granoe 1980). 
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RECENT GENERA 

ACARABOBO n. gen. 

Type-species~ Acara dorsiger Heckel. 

Nannacara bimacu/ata Eigenmann, 1912. Mem. Car·neg. Mus. 5, p. 488, PI. LXVI. 
fig. 1 (Erukin). 

Acara curviceps Ahl, 1924. Mitt. zool. Mus. Bert. 11, p . 44, Fig . 5 (Amazo
nenstromL 

Acara dorsiger Heckel, 1840. Annln wlen . Mus. Natges. 2, p. 348 (SUmpfe in der 
Nahe des Paraguay-Flusses bei Villa-Haria). 

Acara f/avilabrls Cope, 1870. Proc. Amer. philos. Soc. 11, p. 570 (near Pebas, 
Ecuador). 

Acara -freni-ferus Cope, 1872. Proc. Acad. nat. Sci. Philad. 23 , p. 255 
(Ambyiacu). 

Acara IAcara) Thayeri Steindachner, 1875. Sber. k. Akad. Wiss. Wien Math.-natw. 
C/. 71, p. 68, PI. I, -fig. 2 (im Amazenenstrom und dessen Ausst2mden bei Cudajas, in 
den See Hyanuary bel Manaos und im Lago Maximo bei Alemquer). 

This IS the dorsiger group already discussed in Part 1. The name derives from the 
loca l denomination (according to Natterer, in Heckel 1840) at A. dorsiger in the 
type-locality area. Acara babo means something like 'stupid Clchlid ', but only in 

allusion to the ease of catching tne fish with the bare hands. I have observed myself 
that A. curv;ceps and the Aveiro species are not shy for motion around them - but 
that may be, I feel, because they already located the escape hole In the seine. The 

gender is masculine. Whitley ('951) has comp licated nomenclat.ural matters with this 
group, by designating A dors;ger "type-species of' Nannacara A. Ribeiro , and 
re-naming the latter Parvacara for reason of homonymy With Nannacara Regan. 
However, as it IS completely cleat· that Ribeiro (1918d) was not proposing a new name 
but re-ferrlng to Nanna cara Regan, there IS actually no genus for the name Pa1'va
cara. That name is therefore stili avaIlable if someone WIshes to use it -for some 
other group. The gender of' Acarabobo Ismasculme. 

The genus includes two groups separated by body lengths. and one species tentative
ly assigned to Acarabobo pend ing -further work. 

The small speCies, none over 40 mm SL in the wild , are A dorsiger In the Para
guay and Guapore systems: A curviceps taken at Santarem, Monte Alegre. Parintins, 
Itacoatiara, and Obldas; an undescribed form taken at Avelra and In the nearby R. 
Cupari, and another undescribed Torm In the middle R. Xlngu. These dlf-fer chief ly in 
lower meristlcs Trom the larger forms, but all have two supraneurals unlike A Olma

cula tus . 
Acarabobo tt"layeri reaching at least 78 mm, is a common -fIsh along the lower 

Ucayali -Sollmoes, sympatric With A. Tlavilabrls, but never taken In the same p la
ces. It IS the only species with scaly dorsal- and ana l -f ins. but IS more stout-bodied 

than the other large -forms, and has theref'ore lower merlstics (eg., sQu . long. 22; 24 
In A TJavllabns, 23-24 in the Orinoco- Negro species ). Acarabobo -flavl/abns 
IS restricted to the upper Amazonas bastn , taken In the Napa at Santa Cecilia. along 

the ucayali-AmaZClnas at Jenaro Herrera, IQuitos, Pebas. It reaches at most c. 80 
mm SL. An undescribed spec ies from the rivers Inlrida and Guarrojo in Colombia and R. 
Preto da Eva in Brazil, "eaches 75 mm SL. Hongsto Observed a paIr at Caranacoa guar

ding eggs on a leaT so thIS may be a leaf- litter spawner like Krobia, Pharyngo 
tocacara, and Coeruleacara species. 

Acarabobo b imaculatus, finally, IS a small spec ies restricted to the Potaro and 
adjacent Esseau i bo In Guyana. It has only a Single supraneurat , and departs from other 

Acarabobo as well as Nannacara in the contrasting dark vertical bars on light 
ground. It lacks the many reduc't.lve specializations of Nannacara , but may prove to 
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Fig. 100. Acarabobo thayeri. Lateral view of head, to show scale pattern o f cheek 
and g i ll-cover. Scale 1 mm. From a syntype , NHW 33740, 70 mm SL. 



be generically distinct from dorsiger- like forms as well. 
These fishes are d istinguished on the reduced cheek squamat ion (two series of large 

scales) and three interopercular sCGtles (Fig. 10 0 ). Preopercular sc ales: are likely 
pleslomorphic at least among cichlasomines, and biserial squamatlon at least is not 

unique with these fishes. The rare occurrence of" the comb ination biserial cheek squa 

mati on and three preopercular scales might be taken as a synapomorphy of Nannacara 
anct Acarabobo. but still Acarabobo must be a rather primitive group. Acara -

bobo does not show any o-f the striking osteological specializations of 
Nannacara. From Clchlasoma they are d is tinguished osteolog ically chiefly by 
lack of parhypurapophysls and f ourth ceratobranch ial teeth. 

ACARICHTHYS 

Acarichthys Elgenmann, 1912. Mem. Carneg. Mus. 5, p. 500 (type by orig inal 
deSignatIOn Acara neckelit Muller!. Troschel) . - Masculine. 

Acara Heckelii Muller!.. Troschel in Schomburgk, 1849. Reisen Brit. GUiana ]: 
624 (SGmpfen der SavanneL 

Geophagus (Mesops) Thayeri Steindachner, 1875. Sber. k. Akad. Wiss. Wien 
Math.-natw. CI. 71, p . 108. PI. III , Fig. 2 (Amaz onenstrom be i Teffe , Villa bel-
la. Obidos , Cudajas , Tonantins, Jatuarana , Ueranduba, Serpa, Rio Tapajos, R. Trom

betas , R. negro. R. XlOgU, See Hyanuary, Jose Assa , Saraca . AlexQ und Lago maximo 
etc.) 

Acara subocularis Cope, 1678. Proc. Amer. philos. Soc. n, p . 696 (/Amazo
nian Peru/). 

Acarichthys is not considered by Regan , partly because the genus was not yet 
named, partly because the absence of an eplbranchial lobe made him include the on ly 

species In Acara (, AeqUidens). Regan (1 905d) descnbed A. heckelil as 
A. subocularis Cope. believing that A. heckelli might be Identical with Aca
ra geayi (Regan 1905c). 

The types of A heckelii and A. subocularis are apparent ly lost. The latter 
is, from the descript ion. close to or Identical With Geophagus thayeri, of which a 
large syntype ser ies IS preserved. The identity o'f the former IS questionable. as the 

deSCriptIOn IS not detailed: but by selection of a GUlanan neotype of the same specIes 
a! G. 'thayeri. the nomenclature of the group would be stabilized. 

Acanchthys heckelil occurs along the ucayali - $ollmoes. upper Brazilian Amazo 
nas , lower R. Negro, R. Branco. and R. EsseQulbo. It is found in black. clear and whI 

te waters and limiting ecologically is maybe only the preference for open bottoms. 
The outwards appearance is clearly geophagtne. both In shape and colour pattern . 

However. the first epibranchial is short and not expanded v entrally; the thick soft 
Skin may remind of a lobe, but hardly more than In many non-geophagines. 

ASide from the missing lobe. the characters oT Acaricntnys agree largely with 

those of" Geopnagus. The cranial osteOlogy IS similar to that of Geopnagus 
especially in the supraoccipital crest. jaws. and dentition. deep lachrymal and oper 
culars . But the snout is not produced. but rather rounded. with deep ventral portion. 
The gil l -rakers externally t.he first gIll arch are small, edentulous and few, 4-5 

eplbranchial. 6-7 ceratobranchlal. A smgle supraneural With antrorse distal spinous 
process. Microgillrakers externally on three posterior arches. lnterarcual cartilage 

very little elongated; first pharyngobranchlal expanded ventrally . Median frontal 
crest moderately elevated: corona tis fo r amen dorsad - rostrad directed. No rakers on 
lower pharyngeal tooth-plate. but -four tooth-plates on Tourth ceratobranchlal. Broad 
blunt pro)(lmal process on distal postcleithrum. Verteorae 14+15; swimbladder abdomi

nal. no caudal ribs. Supraclel't.hrum occas ionally serrated. Long parhypural spine. six 
procurrent caudal-fin rays In each lobe ; cartilage plate between hypurals 2 and] not 

verif ied. Lower lip fold interrupted (continuous accordmg 'to Regan 1905d)' 
The cheek IS scaly. except a very small rost r oventral area. Nape and thoracic sca-

les are not much smaller than flank scales. SQu . long. 28 - 29. There is no dorsal lobe 
lateral line on the caudal-fin but frequently one or two tubed scales between rays V4 

and V5. 

321 



The pelvic-fin shape is unique among c ichlids; the Inner branch of the first ray is 

a trifle longer than the outer and the second ray branches nearly as long. the two 
outer rays thus forming a very broad t ip . Also the caudal-f in shape i s unusual In that 

the corners are slightly prolonged, not only the marginal ray as in other large geop

haglnes . 
While defining the geophagines. I (Kullander 1980b) provisionally placed Acara 

geayi in Acarichthys, but similarities are rather superficial. 

ACARONIA 

Acaronia Myers. 1940. Stanf. ichthyol. Bull. 1. p. 170 (nom. nov. pro Aca 

rops;s Steindachner). - Feminine. 
Acara IAcaropsis) Steindachner. 1675. Sber. k. Akad. Wiss. Wien Math.-na tw. 

CI. 71, p. 80 (type by monotypy Acara nassa Heckel). - Masculine. 

ACarOnl3 nassa Heckel, 1840. Ann/n INlen. Mus. Na'tges. 2, p. 353 L .. Hottog
rosso . .. Rlo-Guapore) . 

Centrarchus?? rostratus Jardine, 1843. Nat. Libr. Ichthyol. 5. p. 163 , PI. 
15 (Rio Negro). 
Acara cognatus Heckel. 1840. Ann/n wien . Mus. Natges. 2. p. 356 (Barra do 
Rio-negro ). 

Acara un/color Heckel. 184 O. Annln wien. Mus. Natges. 2. p . 357, PI. XXX, 
fig. 25 (Barra do Rio- negro). 
Apistogramma ambloplitoides Fowler , 194 O. Proc. Acad. nat . Sci. Philad. 91, 
p . 281 , Fig. 63 (Ucayali River basin, Contamana, Peru ). 

Acaronia is considered by most autt-Iors as AeQUIdens with long ascending pre-
maxillary processes . 'AeqUldens' then can only be a clchlid with three anal-fin 
spines lacking eplbranchlal lObe, for there is litt.le in superfiCial morphology common 

to these gener a. Pellegrin (1904) was original. and perhaphs most correct in comparing 
with Crtaetobranchus. The gill-rakers of Acaronla are short and few, however 

(1-12 on lower 11mb aT first arch to A. nassa). 

Acaronla nassa IS relatively large. reachmg at least C. 150 mm SL. with 
piscivore phYSiognomy. especially In a relatively large mouth. Lowe-McConnell ( 1969) 

found them solitary fish in Guyana and they are usually in small numoers or Singly in 
other collections. Guyanan A. nassa stomachs contained chiefly fish. shrimps and 
insects remains (Lowe-McConnell 1969). 

The geographical d is tribution includes the Rupununl. Demerara, Branco. Trombetas, 
Madeira. Guapore, Ucayall-Amazonas-Sollmoes, and Orinoco. 

Counts are low, D. XIII-XIV. 9 - 10. A. III.8-9, squ.long. 22. rarely 23; cheek sca
les large. in 2 or 3 series. All scales are large, also the nape and prepelvlc scales; 

the -former are about 6 to 9, and cycloid. eitl"ler median or overlapPing pairs. The 
i rregular arrangement is unli ke that In clchlasomines, and also the median predorsal 
sQuamation IS reduced by the fossa for the premaxillary process Intruding into the 
scaly nape rostrally. 

The colour pattern conSists in a narrow band back from the orbit obliquely to the 
end of the dorsal-fin base, contalntng a mldlateral spot in the rostralmost of five 

vertical indlstict bars . On the head there IS a dark spot close above tne posterior 
part of the orbit. In juveniles a strongly caudad inclined suborbi'tal stripe which in 

adults separates Into two spots. one close to the eye. the other on the oreopercular 
corner. The unpaired finS are VIVidly do~ted WIth dark squarish dots separated by 

light interspace!:. The caudal spot IS Ilgrlt-margmed but very narrow. rather like a 
bar. positioned ventrally on the dorsal caudal-fin lobe base. 

The cephalic lateralls system is like In cichlasomines. but preoperculomandlbular 
series foramina and all skin pores are enlarged compared to other South American clch

lids. The tubes of the flank lateral lines are also prominent. Caudal-fin lateral 
line scales are rare on dorsal and ventral lobes, but a scale may be present between 

ray 03-4 and V'--S . The coronal is canal IS distinct In that tne transverse canals run 
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slightly caudad and end r aised with slight ly elevated median frontal crests; this fea

t ure IS correlated with the long premaxillary processes. 
Acaronta is very diff'erent from c ichlasomines, however, in jaw and gill-raker 

structure, and no closer relat ionship is Indicated . 

The ascending process of the premaxilla are long, reaching beyond the middle of' the 
orbit: a rostral fo ramen i s not present; the alveolar process i s slightly shorter than 

the ascending, yet long and slender, and features a narrow median maxillad process. 
The lower Jaw projects slightly b efore the upper and is characterized by a ventral 

anguloart icu la r process that is sli ghtly longer than deep. Jaw teeth are fixed. minU
te, recu l-ved unic uspids. arranged in several series, all teeth of about the same size. 

The maxilla is long and slender, with light head anO comparat ively small dorsa l pro
cess; it is distally well exposed in Intact fish, partly because the lachrymal is vel-y 
narrow, reaChing caudad to below middle of' orbit. 

The branchial skeleton is relat ive ly compact, nearly as in cichlasomines . and the 

first. epibranchial relat ively short. The g ill- r akers are as in Cictl/a, b ut much 

shorter ; 3 epibranchial and hypobranchial rakers externall y on the firs t arCh , also a 
hypobranchial on succeeding arches. 

Tooth - plates are misSing from the -fourth ceratobranchial. Un iquely among South Ame
rican c i chlids, the fourth epibranchial is not particularly widened mediall y . All four 
gil l - a rches carry c ichlasomlne - llI<e m icrogillrakers ext.ernally, the re may also be some 
internally on the f'ourth arch. Interarcual cart ilage Of mOdal form. 

The l i ps both have cont inuous f o lds, and resemble most Closely those o f chaetob
ranchines. 

The finS are nak ed except the b as al th ird of t he caud al - fin. 
The r ostral process on the distal postcleithrum is prominent though shor t and 

blunt. 
The branchial skeleton is relatively light and the absence of" -fourth cerat.obranc

hiat tooth-plates. and the Tew epibranchial rakers are notable . Whereas the lower pha

ryngeal tooth-plate IS wide . about as in clchlasomines , the ventral ( f if'th ceratob
ranchlal elements) ridges are weakly developed. Hypobranchial gill - rakers and the mic 

rogiliraker set.. probably also the g ill -raker shape are best Interpreted as ancestral. 
The axial skeleton is regressed wltn only 12+ 12 or 11 + 13 ve r tebrae. A parhypurapop 

hysis is lacking, but there are two supraneurals. The dorsal uro hyal apophYSIS IS sp i 
ne-like and dorsad pointing. 

Travassos ~ Pint.o (1 959 ) re-descrlbed A. nassa , also cons ider ing jaw and branc
hial osteology, With figures. They show the dental With five ventra l f oramina, and the 
Jaw t.eeth very large, otherWise their fish confo rm reasonably w ith mine. 

The relationships of Acaron ia c annot be pinoolnted, but appear to be with chae
tobranchines. Jaw structures, teeth and lips are s imilar, but the b r anchial skeleton, 
microgillrakers, gill-rakers, and lateral is system are drasti ca lly dif fere nt. The reg 
ressed axial skeleton, absence of parhypurapophysls , only three procurrent caudal-fin 

rays . raised corona lis foramen , absence of f'ourth ceratobranchia l tooth-plates. and , 
In part , naked fins , are shared , but not unique derived states. The several primit ive 

traits such as the long slender jaws, c o nttnuous li p Tolds . hypobr anchial gill-rakers . 
the lIght ceratobranchlal support. of" the lower pharyngeal tooth plate and unequally 

distributed states such as first gill-arch microgillrakers, many epibranchial g ill -ra
kers. re lat ively slenaer fourth eploranchlal and postc lelthral process p r ovide some 

reason Tor g iv ing weight to not unique character states. The elevate d coronal IS canal. 
albeit related to the long premaxillary Tossa, and the maxillad premaxillary proces 

ses, albeit a stronger found in CaQueta;a , are proposed as synapomorphles of A

caron;a + chaetobranch ines. 

Altnough It IS pOSSible that the widely distributed A nassa is a group of 
Simil a r geographical speCies, there IS no eVidence su ppor ting recognition of mor'e than 

one f'orm In the Amazonas and Gulanas. Howeve. , a stngle sample -from a cano between the 
rivers Tauca and TIQu ira on the Hanpa-Clud ad Bolivar carretera evidently represents 
an undeSCribed speCies, easily distinguished f rom A. nassa by Immaculate caudal-
fin, large m ldlateral spot, and continuous sUborbit.al stripe. 

Acaronia In may ways resemble~ clchlasomines, yet I think that the jaw and 
branchial structures exclude the possibility o f closer relat ionsh ip. The preopercular 

lateralis foramina are very large . and whereas In Ochlasoma loss of clpop 2 IS 
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likely, the rostral preopercular -foramen In Aca r onia may be the result of fus ion 

of clpop 1 and 2. As the predorsal scale pattern is Irregular and the number of predor 

sal midl ine scales is variable. I do not. consider the yet low number as anything but. a 
convergence tied to an increased scale size. Squamation features of Acaronia are 
autapomorphic as this IS the only large c ichlid that has such reduced squ . long. 
count; in all other cichlid low squ. long. counts (ie. large scales) are correlated 
with small size; the same may be said of vertebral number. 

AEQUIDENS 

Astronotus (Aequidens) Eigenmann A- Bray, 1894. Ann. N. Y. Acad. Sci. 7: 616 
(type by original designation Acara tetramerus Heckel), - Masculine. 

Aequidens chimantanus Inger. 1956. Field. Zool. 34. p. 431, Fig . 94 (Rio Aba
capa on the west side of Ch imanta- tepui; 1,300 feet altitude). 

Acara dladema Heckel . 1840. Annln wien. Mus. Natges. 2. p. 344 (einem Ygarape 
oder Waldbache bei Harabitanos). 

Aequidens metae Elgenmann 1922. Mem. Carneg. Mus. 9. p. 241. pI. XXX, fig. 2 
(Barrig6n); Eigenmann 1922. Boln Soc. colomb. Cienc. nat. 9. p. 198 (Barrigona. 
RIO Meta). 

Acara pallidus Heckel. 1840. Annln "',lIen. Mus. Natges. 2. p . 341 (Rio-negro). 

Aequidens duopunctata Haseman. 1911. Ann. Carneg. Mus. 7. p. 338. PI. LVI 
(Hanaos). 

AeqUidens stollei Ribeiro. 1918. Commlss;;io Linhas telegr. estrat . Matta Grosso 
Amazonas Pub/. (46) p. 13, PI. V, fig. /3/ (Rio Jamary). 

Acara tetramerus Heckel. , 840. Annln wien . Mus. Natges. 2, p . 341 
(Rio-branco). 

Chromys uniocellata Castelnau . 1855. Anim. neUVA rares. POlssons. p. 15. PI. 
6. fig. 1 (rio Ucayale, miSSion de Sarayacu). 

Acaronia trimaculata Allen In Eigenmann &.- Allen. 1942. Fish. West. South 
Amer .. p. 389, PI. XXII, fig. 8 (lquitcos). 

Acara viridis Heckel, 1840. Annln wien. Mus. Natges. 2. p. 343 (in den durch 
das Anscnwellen der Flusse gebildet.en Waldlachen .... . . .in einer derselben bei der 
Stadt Hatogrosso liegenden und Juquia ... genannten). 

AeqUidens awanl Haseman, 1911. Ann. Carneg. Mus. 7, p. 335, PI. LV {Sao 
Antonio de Guapore, Rio Guaporid. 

AeOUidens guaporensis Haseman. 1911. Ann. Carneg. Mus. 7, p. 335, PI. LIV 
(Sao AntOniO ae GuaporeL 

Aeou;dens:. as rest r icted In Part I, is v i rtually what older autnor s called Acara 
tetramerus. Aequidens tetramerus-like forms are stili a problem. forming probab
ly a geographical species complex. But other species are very distinctIve. 

Aeq uidens metae is endemic to the upper R. Meta system. AeqUidens palfidus 
is a lower R. Negro form. Travassos &. Pint:o ' s (1958b) study of Ae. tetramerus. is 
apparently based on Ae. pallldu.s. AeQUIdens dladema IS 'taken in the upper R. Negro 

and Ortnoco. AeQUIdens tetramerus (PI. XV. fIg . 1) occurs at [east In t:ne R. Bran -
co and GUianas . but Central Amazonian material IS doubtf'ul. AeqUioens uniocellatus 
1S endemIC to Peruvian AmazonIa. AeqUidens stoflel needs fresh mater ial to b~ 

checked agai nst Ae. tetramerus. Of undescribed species there is a strikingly bar
red species In the upper Paraguay system, a metallic green specIes In the R. Nanay, a 

COlourful endemiC In the Carah\Jayte at Jenaro Herrera on the Ucayali . and the species 
fIgured by Luling ( 1980c). wh ich IS endemiC to the Aguaytia and Pach i tea. 
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The aberrant. form Ae. VIridis ;s endemic to the R. Guapore. AeqUidens chlman 
tanus appears re!'trlcted to the type- locality a r ea. 

APISTOGRAMMA 

Aplstogramma Regan. 1913. Ann. Mag. nat. Hist. IBI 12 . p. 382 (nom. nov. pro 
Heterogramma Regan). - Feminine. 

Heterogramma Regan . 1906. Ann. Mag. nat. Hist. 171 17 . p. 60 (type by sub
sequent designation by Eigenmann (1910) Mesops taentatus Gunther). - Feminine. 
PintolchttlY' Fowler. 1954. Archos Zool. S. Paulo 9. p. 316. 386-387 (type 
by original designation BlOtodoma triTasciatus Elgenmann &. Kennedy). - Masculi 
ne. 

Geophagus IMesopsl Agassizii Steindachner. 1875. Sber. k. Akad. Wiss. Wien 
Math. - natw. CI. 71. p. 111 . PI. VIII. fig. 2 (Curupira .... Cudajas .... Rio Puty .. . . 
Lago Ma)(lmO ... 5ee Manacapuru). 

Geophagus amoenus Cope. 1872. Proc. Acad. nat. Sci. Philad. 23. p . 250 (Rive r 
AmbYlacu). 

Apistogramma per tense var. bitaeniata Pellegrin, 1936. Bufl. Soc. nat/. Acc 
lim. Fr. 83. p. 5 6 (R io Madeira (Bresil)). 

Aplstogramma klausewitzi Meinken. 1962. Senckenberg. bioi. 43. p. 138 . Abb. 
1 (Brasilien, oberer Rio SO l imoes, Igarape Prete). 
Aplstogramma kleei Meinken . 1964. Aquar. Terrar. Z. 17. p. 293. fig . p. 295 
(unbekanntl. 

Heterogramma Borellii Regan. 1906. Ann. Mag. nat. Hlst. 171 17. p. 63 (Caran
daslnho, Matte Grosso). 

Heterogramma rondon; Ribeiro, 1918. Commfssao Linha~ telegr , estrat. Matto 
Grosso Amazonas. Publ. (46). p. 16. PI. XI (Caceres. na CalS'ara (Camplna)l. 
Aplstogramma reltzigl Hitsch. 1938. Aqua r ium, Berf. 1938, p . 181 (Wahr-
scheinlich mit tleres $udamenka). 
Heterogramma r it ense Haseman , 1911. Ann. Carneg. Mus. 7, p. 62, PI. LXX 
(Santa Rita, Rio Santa Rita of the Paraguay basin). 
Apistogramma aequiptnnts Ahl. 1938. Zool. Anz. Leipz. 123. p . 246 (vermut
Ilch Argentinien). 

Apistogramma brevis Kullander. 1980. Bonn. zool. Monogr . 14. p. 107. Fig . 13 
(Petit Igarape du Lago Penera , rive droite du Uaupes, Etat d 'Ama zonas , Bresil. (OD 0 1'N 

67° 21·W. )). 

Apistogramma cacatuoides Hoedeman. 1951. Beaufortia (4). p . 1. fig . p . 3 (near 
Paramaribo, Dutch GUiana). 

Apistogramma caetei Kullander, 1980. Bonn. zoo I. Monogr. 14, p . 76 (lgarape in 
Bragan,,_ (Estado do Para. Brazil; , 0 45'S 46° 47'WII. 

Heterogramma commbrae Regan. 1906. Ann. Mag. nat. Hlst. (7) 17, p . 6'- (Caran 
dasliiho , Hatto Grosso; ColOnia Risso). 

Heterogramma corumbae Elgenmann ~ Ward . In Eigenmann , HcAtee 5. Ward. 1907. 
Ann. Cameg. Mus. 4. p. 140. PI. XLV. fig. 3 (Corumbal. 
neterogramma commbae IR egan /, 190b. Ann. Mag. nat. H,st. (7l 17, p. viii 
(unjustified emendation of spelling). 
Heterogramma corurnbae A. Ribeiro, 1915. Archos Mus. nacl RIO de J. 21, p. 
132 (un]u!tifled emendation of spelling). 

ADlstogramma elizabethae Kullander. 1980. Bonn. zoo I. Honogr . 14, p. 103 , Fig. 
12 (lgarape affluent de la rive drOlte d u U;a:upes a Trovao (environ 20 km en amant de 
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I'embouchure de Uaupes), Eut d'Amazonas. Bresil. (0 002 'N 67 ° 26 'W.)). 

Apistogramma eunotus Kullander, 19B1. Bonn. zool. Beitr. 32, p. 1B4, Fig . 1 
(Peru. Oepto. Loreto, R. Ucayali system. near Pucallpa, on road to Aguaytia, "Ounkel

wasser bei 'Campo Verde"'). 

Apistogramma geisleri Heinken , 1971. Senckenberg. bioi. 52, p. 35, Abb. 1 
(Amazonas-Gebiet, Rio Curuc;amba bei Obidos). 

Apistogramma gephyra Kullander, 1980. Bonn. zool. Monogr. 14. p. 131, Fig . 17 
(Igarape aff"luent. Oe la rive gauche du Rio Negro, dans t"Archlpel das Anavilhanas, 
Etat d'Amazonas , Bresil. (3 0 00'S 60 045·W.)). 

Apistogramma gibbieeps Heinken, 1969. Senekenberg. bioi. 50, p. 91, Abb . 1 
(Brasilien, wahrscheinlich Gebie't des RIO Negro). 

Apistogramma gossei Kullander, 1982. Cybium (J) 6: 65, Fig. 1 (Brasil, terr. 
Amapa , R. Oyapock system , Martinique). 

Apistogramma hippolytae Kullander. 19B2. DCG-Jnformn 13, p. 182, Fig. 1 (Bra
sil, est. Amazonas, Rio Solimoes System, Igarape des Lago Manacapuru). 

Apistogramma ho'gnei Heinken, 1965. Senekenberg. bioi. 46, p . 258 Abb. 1 (Zuf-
lusse der Sumpfe am Unterlauf des Rio Portuguesa westlich der Orte Sta. Rosa und Cama
guano an der Autostrasse von Calabozo am Sudende der seenartlgen Erweiterung 'Embalse 
del Guanco ' des Rio Guarico nach San Fernando am Hlt-cellauf des Rio ApuT-e, 1m Staat 
Guartco, Venezuela) . 

Apistogramma hongsloi Kullander, 1979. Zool. Ser. 8, p. 74, Fig. 5 (Finca Boca 
de GuarroJo (small laguna closest to the houses of the fincal, R. GuarroJo, Ylchada, 
Colombia (4° 07'N 70 0 4S'W)). 

AOlstogramma inconspicua Kullander, 1983. Zool. Scr. 11, p. 307 , Fig. 1 (Bol i
v ia, depto. Santa Cruz, R. Paraguay system, small pool of the R. Candelaria, above 
bridge on road Carmen-Santa Rosa (16°00 ' S 61 ° 40'W)). 

Apistogramma miridae KullanCler, 1979. Zool. Ser. 8, p . 76, Fig. 7 (Pueblo 
Bretanla (Yuri BaJo), Cano (RIo) Bocon, depto . Guainla, Colombia (3' 39'N 68° 05 ·W)). 

Apistogramma luelingi Kullander, 1976. Bonn. zoo/. Beitr. 27, p . 259, Fig. 1 
(Kleine Quebrada unterhalb Todos Santos (Bollvlen»). 

Apis~ogramma macmaster, Kullander. 1979. Zool. Ser. o. p. 70, Fig. 1 (Finca La 
Ponderosa (on the road to Restrepo), Villavicencio, depto Meta, Colombia. Stream ... at 
the foot of the Cordillera (4° 1S'N 73' · 35'W)). 

Apistogramma melnkeni Kullander , 1980. Bonn. zool. Monogr. 14 . p. 119, Fig, 15 
(Igarape affluent de \a rIve droite des Uaupes (environ 20 km en amont de I'embouchure 
des Uaupes), 'rovao. Etat d ' Amazonas, Bresil. (00 02'N 67 c 26 ·W.)). 

Apistogramma moae Kullander . 1980. Bonn. Zoo l. Monogr. 14, p. 61, Fig. 9 (lga
rape Sao Salvador, affluent rive gauche du RIO Moa, Cruzeiro-do-Sul. Etat de Acre. 
BreSIl. (7<38'S 72~36'W.)). 

APistogramma nijsseni KullanCler, 1979. Revue SUIsse Zool. 86, p. 93B, Fig. 1 
(Peru (Loreto), R. Ucayali system, Jenaro Herrera , R. Copal, "mangots des Tupacs"). 

Heterogramma or'tmanni Etgenmann, 1912. Hem. Carneg. Mus. 5. p . 506, PI. 
LXVIII, fig . 1 (Erukinl. 
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Apistogramma parva Ahl, 1931 . Sber. Ges. naturf. Fr. 8erl. 1931 , p. 210 (Rio 
Caplm). 

Apistogramma personata Kullander, 1980. Bonn, zool. Monogr. 14, p. 111, Fig. 
14 (RIo Uaupes a Assai, Etat d'Amazonas, 8res il (0 ° 02 ' N 67 ° 27 'W) .) . 

Heterogramma taenia tum pertense Haseman. 191 L Ann. Carneg. Mus. 7 . p. 359, 
PI. LXVI (Hanaos). 

Apistogramma p iauiensis Kullander. 1980. Bonn. zoor. Monogr. 14 , p. 79, Fig . 
1 1 (Braz il : Piau!. Lagoa Sec a, abou t 1 km from camp on RIO Parnaiba at Barra do longa 
(nea r Buriti d o s Lopes). (3 0 0S ' S 41 o S4'W.}) . 

Heter ogramma pleurotaenia Regan, 1909 . Ann, Mag. nat. Hist. (8) 3, p. 270 (La 
Plata). 

Apistogramma pulchra Kullander , 1980 . 80nn. zool. Monogr. 14, p. 135, Fig. 1B 
(RIO Preto, affluent d e la rive gauche du Rio Candeias a 25 km de Porto-Velho, Terri
tOlre du Rondonia, Bresil. (SO 46'S 63 0 4S'W.». 

Apistogramma r e g ani Kullander, 19S0. 80nn. zoo I, Monogr. 14, p. 65, Fig , 10 
(Igarape affluent de la rive gauche du Rio Negro, dans l'Archipel das Anavilhanas, 

Etat d'Amazonas, Bresil . (3°00'5 60 0 4S'W,». 

Aplstogramma resticu/osa Kullander, 19 80. Bull. zool. Mus. Untv. Amsterd. 7, 
p . 158. Fig. 1 (Brasil. Estado do Amazonas, R. Madeira drainage system, 19arape 
Xlcanga, about 5 km W of Humaita (07 0 31' S 63° 04 'WI.). 

AP/stogramma rora/mae Ku llander , 1980. 80nn. zool. Monogr. 14, p. 13 8, Fig. 19 
(Igarape Uaztnho a environ 2 0 km de Boa Vis t a sur la route Boa Vis ta-Caracarai. Terri
toire du Rio Branco, BresIl. (2 0 49'N 60 0 40 'W.)). 

Apistogr amma ortmann; rupunun; Fowler, 1914. Proc. Acad. nat. Sci. Philad. 66. 
p, 277, Fig . 19 (Rupununi River, British Gu iana) . 

Heterogramma steindachneri Regan, 1905. Ann, Mag, nat . Hist . (8) 1, p. 370 , 
fIg. p . 371 (Georgetown, Oemera ra) , 

Apistogramma ornatipmms Ahl, 1936. Sber. Ges. naturf. Fr. 8erl. 1936, p, 
11.1 (Brl t lsch-GuianaL 
Apis togramma wickler; Heinken. 1960_ IntI. Revue ges. Hydrobiol. 45. p . 
655. Abb. 1 (Anzunehmen 1st. dass die Tiera aus den Guayana-U!ndern e ingefi.ihrt wur 
den). 

Ap is togramma swegles/ 'Heinken, 1961. Aquar. Terrar. Z, 14, p , 136 , fIg. p. 137 
L .. Wasserlaufen bei Letitia in Perul. 

Hesops taeniat us Gunther. 1862. Catal. Fish. Br. Mus. 4. p. 312 (River Cupai 
(800 miles -from the seall. 

8iotodoma tn{asC/atus Eigenmann !. Kennedy. 1903. Proc. Acad. nat. Sci. 
Philad. 1903, p. 536 (Arroyo Chagalal lnal. 

Aplstogramma tnfasc/atum harald schultz; Meinken. 1900 . Aquar. Terrar. 7, 
p . 291. Abb. 1 (Oberer Guapore . auch Itenes genannt . 1m Norden des Staates Matta 
Grossol. 
Het. erogramma tnfasciatum maCI/ lense Haseman, 1911. Ann. Carneg. Mus. 7 . p . 
360, PI. LXII, fIg. 2 (53'0 AntonIo de Guaporel. 

Ap/stogramma uaupesi Kullander, 19S0. 80nn. zool. Monogr. 14, p . 122, F ig. 16 
(Igaraop affluent de la rive droit.e des Uaupes (environ 20 km en amont de I"embouchure 

des Uaupesl. Trovao, Et at d ' Amazonas , Bres i l. lOo 02'N 67~26'W,». 
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Plate XV 

Fig . 1. Aequ idens ~etramerus . Holotype. NMW 33757-3375Bt., 125.7 mm SL. 

F ig . 2. Cichla ocellaris. Holotype, 2 MB 2839 , 183.4 mm. Photo Anita Hogeborn. 

Fig . 3. Satanoperca sp. aff. daemon, from the R. Trombetas system. IRSNB 
unreg. (SOK 20) , 193.2 mm SL. 

F ig . 4. Crenicichla macrophthalma . Syntype , NMW 330B2. 198.3 mm SL. 
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Apistogramma viejita Kullander, 1979. Zool. Ser. 8, p. 73, Fig . 3 (Cano, a 'H-
luent of Rio Yucao, depto Meta, Colombia. About 500 m westwards along the road Puerto 

Gaitcfn-Puerto L6pez from a laguna midway between Rae Yucao and Rio Hanacaclas. 300 m 
from t he road ( 4° 20'N 720 09·W)). 

Thi s group was recognized by Pellegrin (1904; Biotodoma) and Regan (1906a; Hete
rogramma) on the closer appro><imat lon of the upper lateral line to the dorsal - fin 
origin as compared to Geophagus. That character state apparently is only an 
expression of small size, which was probably the real but not so sophisticated-soun
d ing de f" lning character state, and few, relatively large trunk scales. Geophagines of 
intermediate size (Papiliochromis) have also an intermediate lateral line posi
tion. 

Recently (Kullander 1980b) I proposed Instead the characterization: 1) gill-rakers 
on the fifth ceratobranchials; 2) first eplbranchial lobe, with marginal rakers; 3) 

three, rarely -fou r or six anal--fin spines, 4) 14-1 e dorsal-fin spines. 
These character states help to dist ingUish from all other geophagines except, as 

-found. Gymnogeophagus, Margaritacara and Gallochromis. But none of' them IS 
unique and none decidedly advanced . 

Apistogramm a spec ies are distinguished from most other geophagines by low 
counts, ego 12+12-13 vertebrae (cf. c . 30 in large forms). but they likely follow 
with sma ll size; the largest speci~s, A. steindachneri grows to 65 mm SL (ZHA 
107 .O OB; many hundred specimens of the species examined), 

Other reduct ions , ego the many or almost exclusively pored lateral line scales, 
absence of' dorsal and ventral caudal - fin lateral lines, absence of microgillrakers, 
parhypural spine , only three procurrent caudal-fin rays in each lobe , in several spe-
Cies naked anterior chest and ventral cheek, also likely relate to size. The infraor

b i tals show much variation with regard to loss and coalescence, but at least two 
c anal-bearing bones are present and they frequently have narrow ventral laminar exten
sion. 

Gill-rakers are few or absent externally on the Tirst ceratobranchial, but I am not 
sure whether thiS is merely a reduction dependent on size, as many other small cich

l ids have gill-rakers all along the edge of the first ceratobranchial. Absence oT 
f ourth ceratobranchlal teeth, and the single supraneural are shared with many larger 
c lchllds, ego Satanoperca among geophaglnes. The rostral process of the distal 
postc leithrum is small, but comparable to that of larger geophagines . Also the angu
loar tlcular has a long po inted rostrad directed ventral process, and there are -fIve 
dental lateralis foramina. Like Taenlacara and Nannacara, Apistogramma 
species have the alveolar premaxillary process toothed along Its length, whereas lar
ger geophagmes have reduced jaw dentit ion. 

Fif'th ceratobranchia l rakers are poorly developed. 
The axial skeleton is particular for t he absence of hypapohyses and the one or two 

eplp leural ribs over the anterior caudal vertebrae. 
The prtmary synapomorphy, however . appears to be the independent skin opening of 

the caudal anguloarticular foramen. Compared to other cichllds, it has a more central 
pos ition . but there is among geophagines a tendency Tor this foramen to open laterad 
rather than caudad. Two species. v iz A borelli; and A trifasciata, depart in 
lacking completely an anguloartlcular laterallS canal. 

As these two speCies, both In the Paraguay system, also otherwise tend to be more 
reduced, they likely represent a -further development. A. boreJl, i , however has 
rather elevated median fr'ontal crests, which 1 would consider plesiomorphlC. Taenia
cara also lacks the anguloartlcular cana l, but 10 addit ion lacks also the caudal-
most dental f oramen. 

External char ac ters of some Interest inClude the continuous lower liP fold shared 
w i th Satanoperca acuticeps among larger geophaglnes and the frequent caudal spot . 
Along With the edentuolus fourth ceratobranch ial, single supraneural, fifth ceratob
ranchial rake rs, Isospondyly , absence of pleural r i b s -from hemal sp i nes , relatively 
larger scales, they suggest that Ap,stogramma may be c loser to Satanoperca. Mar
gantacara or GaIJoCI'lromis than to remaining larger geophaglnes. 

Host species listed above have been described or re-described recently. Meanwhile I 
also COllected topotypes o f A taentata and -find i t very little different f rom 
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species liKe A geisleri or A. regani. I also made an attempt to collect A 
amoena at Pebas . Of the three species of Apistogramma obtained , A. agassiz;i, 

A eunotus. and A cacatuoides, the first mentioned is the only one close to 

Cope's description a T A. amoena, by its dark dorsal-fin base. It seems therefore 
likely that A amoena is a senior synonym of" the well-known A. agassizii . This 
probablility should be recognized but there is no point in using amoena as a 
senior synonym 0+ agassiz;i, both because A. agassizii as a wide-spread form 
eventually may be shown to consist of distinct populat ions requiring names whereby 
both names might become valid. and because the proper action if positive evidence of 
the identity 0+ agassiz;; and amoena were available. would be to suppress 
amoena in favour of agassizii as a well-known name. 

Further work with Apistogramma has been limited to species descriptions (Kul
lander 1979b, 1980a, 1981b, 1982a,b,d , 1983a). There are still many species to be 
described . among them several aberrant form!:. 

In my , 98Gb paper I divided the genus into species groups. Later work 
(especially 1982a, 1983a) has led to some reorganizat ion , and I am not satisTied with 
pOlarities In the few characters used. Contrary to what I once suggested, I think now 

that Iyrate caudal-Tin shape in males, as closer to the general geophagine cond i tion. 
i s more l i kely ancestral , depi te the more spectacular cond i tion on such small fishes . 

Flndmg A cacatuoldes and A. Jueling; Temales with truncate-emarginate cau-
dal-ofln supports a reVised view t.hat modest f" i nnage among Apistogramma species is 
a more advanced cond i tion than the several Instances of elongated marginal c audal - fin 

rays or dorsal-fin lappets. Host other characters used to defme groups are reductive 
and may be expected to appear in parallel in minute cichlids. Alone some chromatic and 
dentlt ional traits would seem stili to hOld. 

The group i s morphologically diverse enough to inVite to spl i tting. Recognition of" 

the merely more reduced Taentacara IS questionable In view of the variation 
amongst Apistogramma . There IS a shortage of reliable characters . however, and no 
more extensive phylogeny is In Sight. 

Re-examination of the types ot· A rupunun; shows these to b e adult males , and 
With rounded caudal-fin they cannot be A steindachneri (cf. Kullander 198Gb); 
WIth more restr icted -flank spot than A. hippo/ytae. they represent a third named 
species In the A. steinda chneri group. 

Schmettkamp (1982) recently summarized, for popular use, taxonomic and behavioral 

dat.a on Aplstogramma and figured several undescrloed species. No wild m aterial IS 
available of species described by SChmettkamp as Blutkehl, Rotkell, Glanzblnden, 

Orangeflossiger, Schwarzsaum. and Segelflossen, but Glanzblnoen snows great resemb)an 
ce t.o Heinken ' s A. sweglesl, the types of which are lost. $chmettkamp's Ooppe l 

bmden has been collected in the m iddle R. Negro, the Rotpunkt , a macmasterl group 
species without produced dorsal-f in lappets is collected In the Ariari in Colomb ia; 

Breltblnden comes from the R. lnlrlda system. Collections m new areas continue to 
Yield new Apistogramma species. One from the A.raguaia, similar to A. cae'te i, 
and a minute species from the upper Xlngu, are the first to be reported Tor the Brazi

lian highland rivers . The La Plata baSin (Kullander 1982cl and Guianas (A. stein
dachneri, A ort;manni, A rupununl. A. gosseil are unl ikely to yield more spec ies. 
but some regan i- like forms remain t.o be described from Central Amazonia. one more 
macmasterI group form has been 'taken in the lower Ormoco system. and there are at 
least three more species in BoliVia , and one common to the Putumayo and middle Napa. 
Several undescr ibed species come from the R. Negro. whlc.h seems to be particularly 
rich In these small fishes. 

APISTOGRAHHOIDES 

Apistogrammoldes Heinken, 1965. SencKenberg. bIOI. 46, p. 48 (type by original 
deSignation Aplstogrammoides pucaJlpaensis Helnken). - Masculme. 

Ap1stogrammo;des pucallpaensrs Memken, 1965. Senckenberg. bral. 46. p. 48. 
Fig. 1 (Bach kurz ausserhalb <:i.er Vorstadt von Pucailpa, Peru . der m den Ucayal i mun
det). 
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The slOgle species of t.he genus reaches c. 30 mm in the wild, ie. in still waters 
along the Ucayali f rom Pucallpa northwards and Peruvian R. Amazonas downstream to Isl a 

Santa Sofia. There are several unique colour traits , no't.ably the three spots on the 
caudal - fin base, forming sort of an ocellus, dark caudal peduncle end, very thin late

ral band and a second faint band along the back. The head is much wider than in any 
Apistogramma . and with the blunt front, the head shape is unique among geophagi
neSt The most striking characterist i c is. however , the long anal-fin, reaching much 

further forward on the body than in other geophagines. 
Although Helnken counted eight anal flO-splOes 10 hiS four specimens, I find seven 

in three and eight in only one. Seven is actually the modal number, eight occasional. 
six or nme exceptional. There are m any other errors in Meinken ' s description that 

give a very wrong Impression of the speCies and its characters. Many of the teeth on 
hiS Abb. 2 are only papillae; there IS also a lobe, albeit small , on the first epib
ranchlal; and of course Apistogrammoides like all cichltds have only five pelvic-
flO rays . not si x . I have not studied the osteology of this form, but place it anyway 

tentatively closest to Apistogramma, as i t has the same anguloartlcular pore 
art'angement. The long anal-fin is not a synapomorphy shared With Clch/asoma, but 
may be an autapomorphy among geophagines. Apistogramma luellng, has, however, 
usually f"our anal-flO spines (Kullander 1976) and A. commbrae frequently four ins 
tead of" three (Kullander 1982a). The wide head and unique caudal-fin pattern do as 

ad hoc autapomorphies. Interestingly a Similar caudal peduncle marking , and a 
relatively narrow lateral band are also shown by commbrae-like species (Kullander 
1983). 

ASTRONOTUS 

Crenilabrus (As tro notus) Swainson. 1839. Nat . Hist. Fisn. 2. pp. 173. 229 (ty
pe by monotypy Lobotes ocellatus Agassiz). - Masculine. 

Acara Heckel. 18 40 . Annln wien. Mus. Natges. 2. p. 338 (type by subsequent 
des ignation by Gill ( 1856). A crass;pinn;s Heckel). - Masculine. 

Hygrogonus Gunther. 1862. Cata/. Flsn. Br. Mus. 4. p. 303 (type by monotypy 
Lobotes ocellatus AgaSSIZ). - Masculine. 

Lobotes ocellatus Ag a ss i z , 1831, in de Martius. Sel. Gen . Sp. PISC. Bras. p. 
129. PI. LXVIII (Oceano Atlantico). 

Acara crasSlplnnlS Heckel. 1840. Annln wlen. Mus. Natges. 2. p. 357 C .. 
Rio-Paraguay ... in Buchten bel Villa Maria und Cal~ara . .. Rio-Guapore bei Hatogros

so, im Rio negro und 1m Rio-branco). 

Cychla? rubro - ocellata Jardine . 1843. Nat. Llbr.lchthyol. 5. p. 153 . PI. 
10 (Rio Negro and i t s tributaries). 

Ac ara compressus Cope. 1872. Proc. Acad. nat. Sci. Phllad. 23 . p. 256 (Am
byiacu). 
Acara hypostlcta Cope. 1878. Proc. Amer. philos. Soc. 17. p. 697 (fAmazo
nian Peru!). 

Astronotus ocellatus var. zebra Pellegrin, 1904, Hem Soc. zool. Fr. 16, 
p. 183 (Santarem). 
Astrono tus orblcula tus Haseman. 191 1. Ann. Carneg. Mus. 7. p . 331. PI. LIII 
(Sant a rem). 

Th is is eVidently a relatively primitive form, dif"fering f rom chaetobranchlOes and 
e,chla, however, to more compacted branchial skeleton and strong. f"lxed teeth. 

Upper and lower lips f"olds Interrupted medially; lower IIp attachment as in 

e,chla. Gill- raker counts 2-4+1+8-10 externally on first arch , tne upper ceratob
ranchlals vil li f orm , the lower knOb-like, like the other rake rs. in large adUlts 
short. blunt. With numerous small teeth acically. No teeth on fourth ceratobranchiaL 
First eplbranchlal short . rather stout. Without ventral lamina . second With Wide vent

ral lamlnal expansion. First pharyngobranchlal slender , little Widened ventrally: 
Int.erarcual cartilage minute. Second pnaryngobranchlal rostral to third. witn latero

medial orientatIOn. toethed . Fourth upper tooth-plate separate from pharyngobranchral 
3. Pharyngobranchlal 3 WIth well developed dorsal apocnysls. Jaw and pharyngeal Jaw 
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Fig . 101 . Astronotus ocellatus. Lateral aspect of left s ide suborbital series of a 
38 mm specimen (NRH 11311 . Alizarin ~ 6) . In large spec ime n s t he ends of infraorbita ls 
make contact. Sca le t mm; .infraorbitals numbered . 



teeth strong. 'fIxed; lower pharyngeal jaw with about six cross-series of teeth. Pre 
m axilla and dental each externally with a sene! of strong pOinted teeth an d a narrow 
Inner band of very small, otherwise sim i lar teeth; all teeth. also those of the pha

ryngeal Jaw (wich similar in shape to those of' Cfchlasoma) fixed; already formed 
teeth submerged in tooth-bearing bones near toothed surfaces. There are five dental, 

two anguloarticular, seven preopercular foramina in the preoperculomandlbular latera
lis senes. The suborbital series (Fig. 101) consists in a strong, nar.row lacnmal 

with only three laterali s canal foramina, the posterior with a jomt ventrad opening 
with that of the curved dorsal canal o f the contiguous otherwise laminar first inf 

raorbit al; posterior to these run four tubiform infraorbitals. the second of these 
Wi th a m edian opening. The coronalis foramen IS simple and not elevated; of the rost

ral frontal foramma the postenor lies slightly lateral and caudal on the canal lea
ding to the adnasal. 

The skull i s rel atively wide with low supraocCIpital and frontoparietal crests. The 
spenotlc has a wide (triangular as seen in lateral view) lateral surface , flattened, 

but cupped centrally . where the 6th infraorbital is positioned. 
No rostrad d irected spinous process on distal postclelthrum. Urohyal with moderate 

rostoc audad directed anterior truncated process. Ascending and alveolar processes of 
premaxilla of equal length; large rostral foramen medially between medial and arti 

cular ascending processes. 
16-16 vertebrae; hypapoPhyses o n fourth (paired ), and fifth (dextral) contacting 

each other ap ically. Two supraneurals. Caudal - fin with three procurrent . eight princi

pal rays in eac h lobe. Tw o epural!, five hypurals; p arhypural spine only a small nipP-
le. Pec t o ral - fin broad, with 15 rays, fifth longest in juveniles, fourth In adults, 
never scaly. First pelvic-fin ray longest ; both Sides scaly anteriorly In large speci 
mens. Soft dorsa l-. anal -, and caud al -fin with very dense layer of scales, to near ray 

tiPS In adul t s. D. XI -XIV.18-21; A. IIL1 S-17. 
Lateral li nes well separated, by three horizontal scale sertes. Triradiate caudal-

fm lateral line, w ith sh ort axia l branch; dorsal branch between rays D 3-4, ventral 
between rays V4 - 5. neither beyond middle of fin. Cheek squamation divided by a narrow 
naked strtpe back fr om mouth ang le, not reaChing preopercle. Gi l l-cover scales small; 
preoperculum naked. Predorsa l scale-pattern stochas tiC. Prepelvic scales small. About 

30 scales around caudal peduncle . Scales cycloid on head, anterior sides , back, chest 
and preventrally. Squ. long . 34.-39 . 

A prominent ocellus on caudal-fin base Just above lower lateral line. A dark stripe 
on naked cheek line . 

Astronotus is decidedly a more primitive cichlid than Cichlasoma, but it 
has several interesting missing IlOk characters, is, for instant, intermediate In the 

lachrymal-first infraorbital relation . Whereas clearly ac1·Janced over C;chla, there 
IS some difTiculty finding an apomorphy Tor Astronotus in relat ion to clchlasomi

nes. But in any c ase , the specific aSSOCiation with AeqUidens , to be learned from 
Regan, i s not verified by the character st.ates listed above. 

I recently (Kullander '981 d l described juveniles and dIscussed the synonymy and 
distribut ion . Local vartation is confirmed by later material, so that the monotypy of 

the genus IS Questionable. 

AUSTRALACARA n . gen. 

Ty pe species: Chromis facetus Jenyns. 

cnromls facetus Jenyns, 1842. 10 DarWin, Zoo/. Voy. Beagle". p . , 04 IHaldona-

00. RIO Plata). 
Chromys oblonga Castelnau, 1855. Amm. nouv. rares. POlssons, p. 14 (Ie 

Tocantins (Province de Goyaz)). 
Heros autochthon Gunther. 1862. Catal. FIsh. 8r. Mus . .,. p. 299 (8raz i l1. 

Heros Jenynsll Stetnaachner, 1869. Soer. k. Akad. WISS. Wien Math, -natw. 

CI. 60. p. 292. PI. II (Umgebung von Hontevldeol. 
Heros acaroides Hensel. 1870. Arch. Natges. 36 , p. 54 IBei Porto Alegre in 

stagnlrenden Gewassern). 
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Fig. 102. Australacara faceta. Lower jaw teeth. A, inner anterior in lateral 
aspect (retrorse); B. adsymphysial labiad series tooth in lingual aspect; C. t ooth in 
B In lateral aspect.. Scale 1 mm. From ZFHK unreg .. 124 mm SL. 



Thi s species has already been dIscussed in Part 1, where the genus i s referred to as 

' Sec'tlon 3' . The gender of the generic name , which refers to the dlstrtbutlOn. I!: 

feminine . The characteristic teeth are figured in Fig . 102.1 have not seen the type 

o f C. facetus , which may be In Cambridge, U.K. Regan ' s (1905 .. , C. oblongum . 
and HNHN material of the same origin, are oblong chiefly because they are starved 

aquarium specimens . The type of C. obJonga IS in an extremely bad condition, but 
agrees In verifiab le ch aracters with Brazilian - Uruguayan coast AustraJacara. The 
dIstribution suggests, however, that geographical species may be distingUished (coas

tal rive rs of Brazil an d Uruguay Tram the Paralba do Su i to Rio de la Plata ; also the 

Parana inferIor , medlo, superior, and Alto Paran~; the type 0+ obJonga is said to 
come from the Tocanti ns). 

Werner (1981) and Stawikowski ( 1982 ) have descript ions of" breeding in aquarta, with 
colour photos. Unl ike ClchJasoma. A Taceta hang the larvae to surface-close 
substrates . possibly an adaptation t o breeding in oxygen-poor waters; reversely to 

other Cichlids , free-SWimming j uvenile A. faceta assemble close to the surface 
when l:he light. IS out. HerotlJap;a mul t lspmosa occaSionall y p lace their larvae on 
vertical surface! (BayliS 1974); it is normal to Sympnysodon and PLeropl1yllum 
whIch also spawn on elevat.ed sur faces. 

Heros obfongus Guntner (186 9 ) f rom R. Motagua, was re-named CtehJasoma GCmt
herr b y Pellegrin (1904). The latter name should stand, as guentheri . 

BATRACHOPS 

Batrachops Heckel, 18 40~ Armin wlen. Mus. Natges. 2, p. 432 (type by subse-
quent deSig naclon b y Elgenmann ~ Bray (1694). B. ret i culatus Heckel). - Masculine. 

Bogglanla Perugia , 1697. Ann. Mus. civ. Stor. nat. Genova (2) 18, p. 148 

(type by angInal deSignation B. oeelJata PeruglaL - Feminine. 

CrentC;cl1la c y anonotu s Cope, 1870. Proc. Amer. ph/Jos. Soc. PhlJad. 1 t. p. 569 
(Upper Maranon . near Pebas). 

Crente/ch la elegans Stemd ac hner , , 8 8 2 . Denkschr. k. Akad. Vtliss. 'W ien Math
nat",. CI. 4 4 . p . 15 (Hoch- Perul. 

Batrachops retlcu/atus Heckel. 1840. Ann/n wlen. Mus. Natges. 2 . p . 433 (Rio
negrol. 

Batracnops punctutatus Regan, 1905. Proc. zool. Soc. Lond. 1905, p. 156, 
PI. XIV, fig. 1 (R, cssequibol. 

Batrachops semifascratus Heckel. 1840. Annln wien. Mus. Natges. p. 436 (Flusse 
Paraguay bel Caic;:araL 

Crenlcicnla Simoni Haseman, 1911. Ann. Carneg. Mus. 7, p . 345 , PI. LIX (RIO 
Paraguay at Sao LUtZ de Caceres). 
Bogglanra ocelJata Perugl a, 1897. Ann. Mus. c iv. Star. nat. Genova (2) 18 , 
p. 148 (Puerto' 4- de Hayo, dipartimento di Bah ia Negra, nel Chaco boreale). 
Acharnes cnacoensls HOlmberg. 1891. Revta Argent. Hist. nat. 1, p. 182 
(Formosa). 

The stat.us of Batrachops. which stands presently unchanged since Regan . o e ppnc:J s on 

the inclUSiveness of Crenlclcnfa. With the current understanding of" the la'tter. 
t here i s little Just i f IcatIOn for Ba trachops. 

1he teeth are In 'f ewer series than In the majori 'ty o'f the Crentclcrtla. and are 
also a ll fixed and t hose 00£ t.he oute r series are stronger. The heao i s alSo conSI

derably wider and the snout very short. LIps and nostril POSitIon are as In Cre
ntc/ch/a of the Johanna group. but Satraenoas nave much fewer and more 
E>xtremely ct.enOld scales ; like Jonanna group species they are also large {to about 
200 mml. Until the taxonomy of· Creniclcnla IS resolved the group may be proviSIO
nally recogni zed. an CS Will probably remaIn r elatively Intact. 

The three speCIes are allopatrlc, 8. sem;TaSc iatus -found In the Paraguay and 
Bo liVian Ama zonas: drainages, 8. ret lcuJa t:us In the R. Negro and EsseQulbo. B. 
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cyanonotus in Peru. The two northern forms are more similar to each oth er, but the 

species have not been subject to phylogenetic analys is. 

Batrachops semif'asciatus has an impressive synonymy, with nominal species in 
four di-fferent genera. Whereas C. simoni are clearly young B. semifasciatus , 
the status of A. chacoensis IS not definite as there are no types available. The 

type of B. semifasciatus could not be found In the NHW so I have not examined the 
type of' B. ocelJata either. Regan considered the latter two dist inct on the bas is 
of the extension oT the maxilla, to . beyond middle of eye' in ocelJata , 'to be low 
anterior margin oT eye' in seml'f"ascia'Cus. He knew semifasclatus only through 
Heckel's description , and ocellata from personal exper ience. However , Heckel wrote 
about the mouth shape in semifasciatus: 'Die brei'te Mundspalte 6f-fnet sich etwas 
uber die Achse, der hintere Rand des Oberkiefers l iegt vert ikal unter dem vorderen, 
d ie Einlenkung des brelten wenig vorstehenden Unterklefers be inahe unter dem hlnteren 
AU'genrand .· The ·Oberkiefer'. in my interpretat ion is apparently not the maxilla, but 

the upper lip, which actually disappears under the lower lip beTore (in young) or 
about below (in adults) the anterior marg in of the orbit. So there would seem to be no 

known difference between B. ocellata and B. semifasciatus. 

BIOTODOMA 

Biotodoma Eigenmann ~ Kennedy 1903. Proc. Acad. nat. Sci. Philad. 1903. p . 533 
(nom. nov. pro Hesops Gunther). - Feminine. 

Mesops Gunther. 1862. CataJ. Fish. Br. Mus. '. p. 311 (type by subsequent 
designation by Elgenmann ~ Bray (1894 1 Geophagus cupido HeCkel). - Masculine. 

Geophagus Cupido Heckel. 1840. Annln wien. Mus. Natges. 2. p. 399 
(Rio -negro ... Rio-Guapore und dessen Morasten In der Umgegend von Hatogrossol. 

Geophagus wavrini Gosse. 1963. BUll. Inst: . r . SCI. nat. Belg . 39 135). p. 2 . 
PI. I , fig. 1 (Haut Orenoque. entre San Fernando de Atabapo et Ie Casiquiare). 

Biotodoma species resemble Papiliocnromis, Acartchthys and Guranacara in 
shape, ie. elongately ovate, but are s imilar to Sa t anoperca i n the only three Inf
raorbitals. BranchIal skeletal Tea tures. and the median distal interhy pura l cartilage. 

are rather as In Geophagus. however. There are two tooth-plates on the -fourth 
ceratobranchial and the lower pharyngeal tooth-p late IS wide. wi t h strong teeth: the 
first pharyngobranchial is widened ventrally; medial arms of the f i rst epibranchlal 
are closely approximated; m icrogillrake,rs externally on second to fou rth arches. The 

median frontal crests are high; unusual among larger geophagines is the fl-fth branc
h iostegal ray pOSition ventra l to the anterior ceratohyal. A plesiomo rph ic charac ter 

state emphasized by Gos:se ('976) IS the two supraneurals. Vertebrae 14+'4 . The jaw 
dentlton forms a band . The lObe i s wide, resembling that o f" Hargar/ta cara, With 
short ventral marginal rakers. Ceratobranchlal rakers weak , relatively Tew: totals 

5-6+ 1 +3 - 6; transverse folds moderately developed~ no rakers on lower pharyngeal 
tooth-plate . No accessory lateral lines on caudal-fin : finS na ked e x cept c audal -f in. 

Opercular and pectoral girdles bones. smooth. The colora1:lon IS d iagnostic , plain 
(blUish-greYish) w i th a black whlt.e-marglned spot pos terodorsally on the Side. Varla 

tton in POSition Of the spots allows easy distinction of three speCies. w hich also of" 
slightly dlf-ferent body shape. There IS also a contras ting stripe from t.he nape inter

rupted b y the eye . to the oreopercular corner . Sim i lar to the head stripe In Aca 
r icnthys. Characters point to generalization, but g ive no clear lOdlcatlon a T rela 
tIonships. 

Th~ elongate B. wavrin i with the flank spot below the upper lateral line , is 
known Trom a few collections in the R. Negro , R. Preto da Eva, and the CasiQuiare 

canal. Blotodoma cupldo;s: the most deep-bodied . With the spot on and above the 
upper lateral l ine, margined by a light. stripe anteriorly ana posterior ly . It occurs 

in BoliVian Amazonia and 10 t.he .l..Jcayal i -Solimoes. The GUlanan (EsseqUibo d rainage) 
endemic has the spot on the lateral line, bordered at i ts best b y four small lIght 

spots. It IS oT Intermediate depth. 
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CiChOCki (197 7b) has a detai led account of the reproductive behaviour of the Guyana 
fo rm. 

Slotodoma nomenclature is somewhat messy. As Gunther proposed the name Me
so ps It was preoccupied by Mesops Aud inet-Serville ('831; as Mesops ). Me -
sops Gunther was, however. replaced for reason of homonymy with Mesops Billberg 
('8 20)' That name is a nomen nudum , but was referred to also "for replacing Me 
sops Audinet -Servil1e with Mesopsls Bolivar (1906). 

BIOTOECUS 

BlOtoecus Eigenmann I\. Kennedy , 1903. Proc. Acad. nat. Sci. Ph,'ad. 1903, p. 
533 (nom . nov. pro Saraca Stelndachner). - Hasculine. 

Saraca Stelndachner , 1875. Sber. k. Akad. W,ss. Wien Hath. -natw. CI. 71, p. 
125 (type by monotypy S. opercularis Steindachner). - Femin ine. 

Sarac a opercularis Stei ndachner , 1875. Sber. k. Akad. W'SS. Wien Hath.-natw. 
CI. 71. p. 125 (See Sa rae a und Ausstande des Amazonenstromes bei Villa bella) . 

These small geophaglnes (to 38 mm SLl are known chiefly from Stelndachner's (1875) 
deSCription based on Lago Saraca and Parlntins material. Later collections, from 

along the upper Brazil ian R. Ama zonas. R. Negro. R. Branco, and R. Orinoco (Bolivar 
State) indi c ate that the species i s not rare, but the material is usually in bad con

dl'tlon. 
Fernandez-Yepez (1 969 , FIg. 5) has a habitus sketch; Goldstein ( 1973, p. 112) and 
Axelrad (1976, p. 8 8, lower right) colour photos of liVing specimens. 

No study has yet been made of material from different regions. hence the monotypy 
o T the genus IS provis ional. 

External 'features Include many st riking reductions, but give on ly vague hints as to 
closer relationships . The shape IS elongate with long. slender caud al peduncle. The 

-fms are naked except Tor the b ase of the -:audal -fm. The flank lateral lines are 
absent or on ly pored. The lach r y mal has only three later alis foramina , the dental only 

f our. su borbitals and the distal extrascapular are lacking. Flank scales are ctenoid 
and small (squ. long . 28): head , belly , and thoracic scales cycloid or lacking (poste

rior nape. lower cheek . all o r ant.erlor prepelvic chest naked). 

The dorsal - Tin has seven to nine spines of su b eQual length, and 11 to 15 rays~ A. 
III. 7 . The caudal-fin. With 16 princ ip al rays. has a deeply emarg inate hind margin. 
and the 8 - 1 0 procurrent rays support strong keeled basal edges. The pelvic-fin has the 
first ray longest. 

Gill-cover and pectoral girdle bones are smooth. Vertebrae still unstudied; a sing-
le supraneural. The lobe on the fi rst epibranchlal is well-developed, but Withou t 

gill -rakers ; o nl y a blunt raker between the lobe and the ep i - / ceratobranchlal angle, 
and another in the angle externally on the first arch; no rakers on the lower pharyng

eal tooth-plate . and no mlcrogillrakers. Both li p -folds are disc ontinuous. 
Preserved specimens are opaque . probably transparent in life. w i th a series of d ark 

!=:pots along the Side. of which that covering most o"f the operculum (medial Side plg
mentedl IS most prominent: a lso a mldlateral spot relatively strong. l ike a •· ... ddbasal 

caudal spot and a spot over anterior aorsal - Tin edge. 
The g enus IS recognized on the reduced lateral IS system of the head . the reduc ed 

head and chest squamat ion and the dorsal-fin shape. Al though these character states 
may correlate With the small Size, they may also reflect a cryptic mode of l i fe that 

IS suggested b y the coloration. 

CAQUETAIA 

Caqu e t:a ,a Fowler, 1945. Proc. Acad. nat:. Sci. Philad. 97, p. 133 (type by ori 
gmal deSignation C. amp lorIS Fowler) . - Fe minine. 
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Petenia Krauss;i Steindachner, 1878. Denkschr. k. Akad. Wiss. l"lIen Math.-natw. 
CI. 39. p. 28. PI. II (grossen . seeanlg ausgebrelteten Cienega. welcrle der Hagdale
nen-Strom mit elnem seiner ostlich gelegenen Hauptarme kurz vor seiner Mundung In das 

Heer blldet). 

Petenla myersi Schultz. 1944_ J. Wash. Acad. Sci. 34. p. 410. Fig. 1 (RIO 
Dedo. tributary of the RIo Orteguaza, near Florencia (Amazon system. Colomb ia») . 

Caquetaia amp/oris Fowler, 1945. Proc. Acad. nat. Sci. Phi/ad. 91. p. 133. 
Fi g. 47 (Horalia, Rio CaQueta drainage, Colombia). 

Acara (PeteniaJ spectabiJls Steindachner . 1875. Sber. k . Akad. Wiss. Wien 
Math.-natw. CI. 71 . p. 96. PI. IV (Amazonenst rome bei Gurupa und Obldos) . 

? C/ch/asoma umbrlferum Heek ~ Hildebrand. 1913. Field Mus. nat. Hist. 
Pun/. (Zool.J 10. p . 88 (Rio Cupe. Ci turo. Panama) 

This genus consists of three moderately deep . strongly compressed. rather large spe 
Cies, characterized by moderately large, ctenoid scates (squ. long. 28-30). r elatively 

small predorsal scales in a stochastic pattern. extensively scaly soft vertical fins 
(almost all of' caudal-fin in C. spectabilis); scaly pectoral-fin base and pelvic--
-fin margin; 5 or 6, occasionally 7 anal - fin spines: rounded caudal fin; long caudal --
fin lateral tine sequences between rays 02 and 03. and V4 and V5 (occas ionally V3 
and V4); externally on first gill-arch B-1 1 ceratobranchlal, two epibranchial rakers . 

all Short. denticulate. but upper ceratobranchial with lateral point ; coronalis pore 
lacking; lips thiCk. wide. fOldS continuous; but above all the very large mouth, with 

extremely long ascending premaxillary processes, ventrad prOduced maxilla , and enlar
ged anterior teeth: 

In a 95 mm C. spectabilis. head length 36.2 mm. pred o r sal length 40.' mm. the 
ascending premaxillary processes are 24.5 mm, the alveolar 11.9 mm long; the lower jaw 

is 21 .5 mm. the maxilla 16.9 mm long. In C. myers;' the ascending p rema)(lliary 
processes are even longer , reaching almost to the dorsal-fin Origin . The Jaw dentition 

consists In an outer series of strong fixed, can i nl-form teeth. about 10 in the upper 
jaw. behind a few minute, about 10-15 in tne lower Jaw, and an inner b and of ex tremely 

small teeth. some depressible. The anterlormost pair in the upper Jaw is greatly 
enlarged and the teeth almost touch w ith their tips . being slightly mediad inclined ; 
tney close in the -flesh o-f the lower lip. The teeth of" the outer series of the lower 
jaw are stronger anteriorly than posterior ly, but the symphYSial area appos i t e the 

enlarged premaxi llary teeth has only minute teeth; there are no part icular ly enlarged 
teeth in the lower Jaw . The alveola r process of the premaxilla has a very w ell - develo

ped blunt maxillad process. The maxilla is extended ventrad by a -flattened elongated 
paddle-blade emerging in i ts -full extent below a ventrorostral curved expansion of the 

lachrymal; reaching caudad to or almost to the posterior margin o f the orb i t . As the 
long lower Jaw IS not accompanied by a strong dorsad orientation and by only m o derate 

ly produced snout. the interoperculum and lower 11mb of preopercu lum are correspon
dingly pushed Into near vertical positions. 

Regan ( 1905e) put C. kraussii and C. spectabills i n hiS subgenus Parape-
tenia of' CIChJasoma. along WIth Central American Clchlasoma with enlal·ged 

anterior teeth. Schultz (1944). revising C. k raussil and C. spectabiJis. and 
aescriblng C. myersl , p laced these spec ies In Petenla along With the Central 

American P. sp/endlda Gunther, and most authors apparently agree w i th him (a lso 
Stelndachner . 1875 . descnbing C. spectabilis; 1878, deSCrib ing C. kraussii: 
Pellegrin 1904). Fowler (194 5a ) no'ted the 'peculiar phYSIOgnomy' o-f his Caquetaia. 
but did not compare With other genera . 

1 have compared C. myers/, C. k raussii. and C. spectabil ls with especially 
Nandopsls specIes of the guapote group. and find them qui te d if"-ferent. The latter 
(N. motaguensfs (Gunther), N. cf. friednchstha ll l (Heckel)) are el o ngate 
fiShes With chiefly the lower jaw enlarged: the maXillary tiP IS well exposed. but 
only little exposed. no't reaching much below the labial moutn part.s; no premaxillary 
maxillad process , moderate ly long ascending premaxillary processes (to behind middle 
of' orbit. but then snout somewhat produced). coronalis pore ope ning through skin Just 
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caudal to premaxillary ascending proc esses; no ventrorostral projection of lachrymal , 

a pair of' enlarged canine teeth in upper Jaw and also two teeth in lower Jaw enlarged, 
one on each Side of the enlarged premaxillary teeth when mouth closed (see also Regan 
1906-1908). Although the caudal-fin is rounded, the lip folds continuous, and the 
mouth shape superficially similar, the two groups appear distinct. 

The only other American c ichlid anywhere near to CaQuetaia in jaw morphology is 
Petenfa spJendida. From figures and descriptions (Gunther 1862, 1869; Pellegrin 
1904 ; Eaton 1943; Regan 1905e. 1924) it would approach Caquetala in having a max
ili ad premaxillary process. a long exposed maxilla. and long ascending p r emaxillary 
pro cesses. It apparently lacks enlarged jaw teeth and vertical - fin scales, and has 
(Schultz 1944:) 38-41 scales along the side. 

I t herefore tentatively recognize Caquetaia as a valid genus for myer s;, 
spectabilis and kraussii , but P. splendida may be a very close relative . 

Of the- Caqueta ia. C. myers; is evidently the most specialized form, with 
longer ascending p r emax i llary processes than the other two species, reaching to almost 

t he dorsa l-fin Origin instead of' only to the extrascapular region , and five instead of 

SIX ana l - TIn spines. It is collected only in the upper Napa (Santa CecilIa; Missahuel-

la; R. Punma near Coca; Umoncocha (Loiselle 1982)) and Caquet~ (Florenc ia; R. Dedo) 
sy:tems. Sc h u l tz' ( 1944) and Fowler's (1945a , of C. amp/or;s) descriptions and 
-fi gu res g Ive a r easonable picture of' the specIes. Loiselle (1982) provided a photo of 

a y oung sp eCimen, li f e colour notes and aQuarist i c in-formation. It differs 'from the 
other t w o a ls o In tack ing a caudal case spot, and in the dark stripe from the nape 

ob liqu ely f orwards curved through the orb i t to the lower jaw Case. 

Caque t a la sp ectabllls has been adequately figured and deSCribed by S'teindachner 
(1 8751. I t differs from the other two In larger scales (squ . long. 28, rather than 30 ) 

and In haVin g a dark b lotch on the m iddle of the side but none over the lateral line 
o r i g in and no dar k s tr i pe on the head. I have seen material -from Manari Creek, Bern 

Querer, Gurupa , Ob idOS . Porto do Hoz, Cameta, mouth of R. Negro, ·R. Hadelra', Monte 
Alegr e , Cachoel ra Portelra (R, Trombetas), Santa:-em. The species appears restricted to 

the R, Br anco an d R. Ama zonas system downstream to Cameta. 
Caqu e ta la k r aussi i i s restricted to the Atrato, Cauca, Magdalena . Maracaibo. 

an d Unare baSinS, but introduced in the Apure and Lago ValenCia (Mago 1978; Regan 

1905 e ; Pel leg r in 199 4 : Schultz 194 4 . 1949; H i les 1947; Stelndachner 1878. 1880b: 
Eig e nm ann 1922 ; pers. obs .). ASide from a large dark spot over the lateral line ori 

gin , t ne s ize decrease o f t he scales dorsad from the lateral line is more marked than 
In the other t w o specIes. Ste indacnner (, 87B) has a fine deSCription and good figures. 

The t hree species are well different iated and apparently well separated geographi 
ca lly. 

'C;chfas oma ' umbriferum, from the Magdalena, Atrato and Tuira systems (Hiller 
19 76 ) m ay be long in thiS group , as it lacks a coronalis pore and has a maxillad pre 

m axillary process (albe i t small ). but ItS jaw bones are not as long as in Petema 

an d Caquetal3 and the dentition is more like in guapotes:. 
Caqueta ia appear to be relatively general ized -fishes, despite the pronounced 

jaws. The most interest ing feature of these f'ishes, and Petenia, is the p r emax 
Iliad process of the alveolar premaxillary process. Among South American clchlids. 

chaetobranch ines and Acaroma have an indication of' such a process, but it is lac
k ing In all others. It IS rare among Af'rtcan clchllds (but Stlassny (1991a) flgu :'es it 
i n Trematocara and Hem/oates, liem (1978) In Hemibaresl. Nandlds (Uem 
1970)' centropomids (Greenwood 1976) and perclds (pers. obs,) have It well - oeveloped, 

It may nevertheless have some claim for a synapomorphy of Caquetala - Peten 1a. espe
Cially as i t i s associated with unIquely long asc ending premaxillary processes and 
long exposed maXilla. Other 'features do point to a relatively ancestral group, howe
v e r , such as the small scales, stochastiC predorsal sQuamatlon and scaly finS. 

The dentitIon IS SImilar to that of' the African Hem;Cf1romIS, which also appa
rent ly lacks a coronalls pore. 

CHAETOBRANCHOIDES n. gen. 

Type-species: Chaetobranchus sernif'asclatu5 Steindachner. 
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Fig. 103. Chaetobrancho;des sem;f'asciat'us. Details OT -first gill-arc h. A. dorsal 
portion of epibranchial , with long gill - rakers; B. sections of middle of three upper 
ceratobranchial rakers. in lateral aspect. to show Interdigitating marginal projec
tions: C, dorsal part of arch in rostral aspect, ES1 f I rst ep ibranchial. PBl-2. pha

ryngobranch lals, cartilage stippled, outline of phary ngeal pad a dotted line. Scales 1 
m m . From NRH 11155,132 mm SL. 



Chaetobranchus (Chaetobrancnus) semlfasdatus Steindachner, 1815. Sber. k. Akad. 
INISS. W,en Math.-natw. CI. 11 , p. 130, PI. VII (Amazonenstrem bei Obldes , CudaJas, 
Teffe; Rio I"a; Lago Hyanuary und Saraca bel Silva) . 

Chaetobranchoides is basically like Chaetobranchopsis and Chaetobranchus 

(q . v . ). Its osteology i s st i ll unstudied, but several characters indicate generic 
separation a lthough no defin i te autapemorphy has been found. 

A basic description and f igure of' Ch. semif'asclat.us is provided by Steindachner 

'18 151. The species reaches a length of c. 200 mm, and has been collected only 
alon g the Solimoes and Braz ilian R. Amazonas, from Tefe to Obldos (also R. I~a accor

ding to Stelndacnner). 
ChaetobranCholdes semi-fasciatus is high-backed and distinguished i n coloration 

as brassy with four dark cross-bars on the back below the dorsal-fin and a sllver

ringed superior caudal spot sl ightly removed from the caudal- fin base. A dar k stripe 
runs along the naked zone of t he cheek (only in females accord ing to Stelndachner). 

Houth f eatures ar e simila r to tnose of Cl1aetobrancl1us. but the lower jaw is 
distinctly prognathous. The suboperculum has the free edge serrated. Sou. long. 28; 

c i rcumpeduncular scale sertes 20 . The cheek sQuamatlOn is divided by a naked l ine con 
tinu ing the lachryma l margin to the preoperculum. The soft. dorsal- and anal-fin bases 

are narrowly scaly basally: pectoral- and pelvic-f ins naked. The caudal - fin IS densely 
scaly, with long latera l li ne sequences be'Cween rays 01 and 02. V1 and V2, V2 and V3, 
V3 and V4. The caudal peduncle IS moderately long. 

The first gill-arch has about 35 epi-. about 85 cerato-. and aoout 5 nypobranchial 
g il l - rakers externally . the terminal ones small. but most very long , slender. flat
tened, with marginal interlocking projections (Fig. 103); lOner rakers and those on 

lOner arches shorter, but st ill long and numerous . Two teeth on pharyngobranchial 2 ~ a 
small tooth- plate on basi branchial 2. Hicrogill rakers externally on the second to 

four t h gill-ar ches and internally on t.he fourth. 
All of the abov e listed fea tures appear ples lomorphic where different from other 

chaetobranchmes. Cl1aetobrancnoldes fu rther dlf-fers from Cnaetobranchopsis 10 

the anal - fin count tA. III.13-15)' and the vert:cal - fm sQuamatlOn IS much narrower 

t h an in that genu s. The contiguous b ilate ral elements and strongly curved horns of the 
lower pharyngea l jaw. as fi gured by Pel legrin (1904, F ig. 7) IS possibly an apomorphy 
relative to other chaetobranchmes. 

The name ChaetobranchOIC:les (gender masculine) has already been used by A. 
Ribeiro (1 91 8a, p. 133) , but clearly as an error for Chaetobranchus. 

CHAETOBRANCHOPSIS 

Chaetobranchus (Chaetobr anchopsis ) Steindachner. 1875. Sber. k. Akad. WISS. 

INlen Hatl1.-natw. CI. 71, p . 133 (type by monotypy Cl1aetobrancl1us orbIcularis 
Stelndachner ). - Mascul ine. 

Chaetobrancf"lopsis australe Eigenmann lw Ward . 1907, in Eigenmann, HcAtee P. Ward . 
Ann. Carneg. Hus. 4 , p. 144. PI. XLIV. fig. 1 (Bahia Negra). 

Chaetobranc h us (Chaetobrancf"lopsfS) orb icularis Steindachner. 1875. Sber. k. 
Akad. WISS. W;en Hath.-nst;w. C/. 11. p. 133. Taf. VIII. -fig . , (AmazonenstrC?m bei 
Para. Sant.arem. Gu ruca , RIO Xln9U be l Porto do NOZ , Rio negro und R. Hyavary). 

Chaetobranchopsis bftaenlatus Ahl, 1936. Soer. Ges. naturf. Freunde Berf. 
1936, p. 139, fig. p. 140 (Amazonas). 

ChaetobranchopSls species are compessed . deep-bodied f i shes with long anal-fin (A. 
IV-V1.1S - 18), very short caud al peduncle, and more obtuse front. than other cnaetob

ranchines, als o not as la rge as these, reaching only 115 mm SL. 
The coloration IS similar to that of Chaetobranchus. A Wide dark band obliquely 

from the glli-clef"t to the dorsal-fin base end. inCluding a mldlat.eral spot: of·ten 

anoth er . hypaXial band , between pectoral - -f," and cauda l--fm bases . No caudal spot. No 
c heek stripe; bu t a dark transverse Intermandlbular strlce IS characteristic. 
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The soft dorsal- and anal-fins are extensively scaly; the caudal-fin densely scaly, 

with long lateral line sequences between rays 01 and 02, V1 and V2, 03 and V4. Squ. 
long. 26; 16 circumpeduncular scale series; cheek completely scaly. Opercular bones 

entire. 
In Ch. australis, of' which alizarin material is available. there are 13+14 ver-

tebrae; 2 supraneurals; paired tong, ventrally co-ossified hypapophyses on third ver 

tebra. Parhypurapophysis and median Internypural cartilage absent; three procurrent 

rays In each caudal-fin lobe. 
The posterior myodome fossa is wide. margined by well-developed ledges on which 

Baudelot's ligament attach. The neurocranial pharyngeal apophysIs forms from the 

parasphenoid. and has separa'te articulation facets for 'the third pharyngobranchials. 
The gill-rakers are long and slender as in Chaetobrancholdes I bu't fewer (c. 

20 epi- . c. 60 cerato-. c. 5 nypobranchial externally on first arch), Basib -
ranchial and f'ourth ceratobr'anchial teeth absent. No microgillrakers internally on 

-fourth gill-arch. but present ext.ernally on second to f'ourth arches. 
The branchial skeleton is elongated, with especially the lower pharyngeal tooth

plate with long rostral process; slender bilateral elements of' tooth-plate loosely 
connected medianly and posteriorly widely separated. Third pharyngobranchials Widely 

separated, oblong. relatively compressed dorsoventrally, with small. low paraspheno i 
dad apophysis . Fourth upper tooth-plate elongate, loosely connected with third pha 

ryngobranchial. Pharyngeal teeth small, in moderate number (only 1-2 on the second 
pharyngobranchial, noweverl, and socketed . Int.erarcual cartilage strong, but not 

elongated. First epibranchial moderately long, without ventral lamina, but with high 
dorsocaudal wing. 

Jaw bones moderately elongate; minute maxil1ad process on alveolar ramus of' premax
illa, but no rostral premaxillary f'oramen. Teeth conical. minute, In narrow bands . 

Lower Jaw slightly prognathous. Urohyal spine short. dorsad-rostrad pointing. Fif'th 
branchiostegal ray base medial to anterior ceratohyal. 

Five dental, sev&n preopercular, four lachrymal lateralis foramina: infraorbltals 
slender (i02. ioJ+4 with median f'oramen, long 105, 106), Coronalis canal transversely 
sllght.ly caudad running, uplifted to dorsad-rostrad opening by welt - elevated median 
frontal crests. 

Chaetobrancnopsis has been recognized on the higher anal-fin count as compared 
to other chaetobranchines. This character state may be disputed, but the absence o f a 
basi branchial tooth-Plate, absence of inner mlcrogillrakers on the fourth gill-arch 

and tne head markings put the group apart. 
The species level taxonomy requires more work. Two species are tentatively recog

nized: 
Chaetobranchopsis orbicularis includes Ch. bitaeniatus. The latter i s based 

on starved aquarium specimens showing a colour phase at the time not reco r ded but 

shown more or less well by at least some specimens In larger series of both Cfl. 

orbicularis and Ch. australis . The species is collected in the Oyapock, Madeira. 
and the Solimoes-Brazlltan R. Amazonas f'rom L. Janauaca to Isla Marajo (also R. Javari 

accord1Og to Stelndachner). It has modally six, occasionally -fIve anal - fin spines and 
modally 15 dorsal-frn spines. 

Chaetobranchopsis austraris is collected in the Paraguay and Guapore systems. 
It. has modally five, occasionally four or SIX anal-fm sp10es and modally 14 dorsal

fm spines. 

CHAETOBRANCHUS 

Chaetobranchus HeCkel, 1840. Ann/n wlen. Mus. Natges. 2. p. 401 (type by sub 
sequent destgnatton by Etgenmann (191 Oa) Chaetobranchus f/avescens HeCkel ). -
Masculine. 

Chaetobranchus f'/avescens Heckel, 1840~ Annln wien. Mus. Natges. 2, p. 402 
(Fluss Guapore und die 10 der N?he selner Uf'er gelegenen t1oraste. auch am Ausflusse 

Cles RIO-negro). 
Chaetobranchus bruneus Heckel, 1840~ Annln wien. Mus. Natges. 2, p. 405 
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(Rio-negro . unwei t von seiner Hundung). 

Centrarchus> cyanopterus Jareline, 1843. Nat. Libr. Icnthyo/. 5, p. 165. PI. 
16 (Essequlbo). 
Chaetob rancnus rooustus Gunther, 1862. Cata!. Fisn . Br . Hus. 4 . p . 310 
(Guiana). 

Chae t o b r anchus ucayalensis Castelnau, 1855. Amm. nouv. r ares. Poissons, p. 
15. PI. 6, fi g. 2 (Sar ayacu (Perou)). 

GeopMgus bad,;pJnnls Cope , 1872. Proc. Acad. nat. Sci. Phi/ad. 23, p . 251, 
PI. XI, fi g. 1 (R. Ambyiacu). 

ChaeLo branchus species are large (to c . 250 mm SL). mOderately deep c ichlids 
w i th nak ed d o r sal - and anal - f in. They have the pharyngeal structures of other chaetob 

r anchlnes , but Internal f ourth g i ll-arch m icrogiltrakers and basi branchial 2 tooth 

p late unl ik e Cha e tobranchopsis and fewer g i ll-rakers than Chaetobranc hoides 
(c. 25 epi - . c. 55 cerato- , c. 5 h y pobranChia l externally on first arch), 
The snou t IS long as in Chaetob r anchoides, but the Jaws about equal anterior ly. 

Sq u . long. 26 ; 16 circumpedunclular scule series; cheek sQuamatlon divided only 

rostrally; c auda l - f in lateral lines as in Chaetobranchopsis. Opercular bones enti
re . Vertebr ae 13 + 13 ; 2 supran eurals; no parhypural spine; latera lis system as in 

Chaetobr ancnop sis. D. XII - XIII.13-14 ; A. III. 11 - 1 2; tnree procurrent caudal - fin 
r ays in each lob e. 

The coloration includ es a d ar k band -from head to end o-f aorsal - fin base with a pro

m inent m id later al spot; a v entral sid e ban d as in Chaetobranchopsis i s occasional -
ly mdic a t ed ; no c au dal spot; d a rk che e k stri pe fa int . a strtpe along lower jaw Sides 

st r ong . 

The genu s IS widely distribu t ed . Cnaetobrancnus ucaya/ensis is recognized from 
Ucaya li and Peruvian R. Amazo nas matenaL Materia l with slightly more postertor mid 

lat. e ral spo t -from Guyan a. w es t ern SU1"" lnam, R.Guapore . upper R. Madeira, lower R. Soli 
moes, lowe r R. Neg r o. R. Branco , R. Oy apock . R. Approuague , BraZi li an R. Amazonas, i s 

Ide ntl Tled as Ch. -fla v escens; Fe rnandez Yepe2' (195 1) has an Orinoco drainage 
r e co r d . 

Chaetobrancnoldes. Cha e t o b ranchopsis. and Chaetobranchus are r elatively 
ancestral c ich llds t o JUd ge f rom the five dental and seven preopercu lar lateralis 
for amina, m ed ia l base o f the fi fth branch lOSt ega I ray , continuous lip fold s . two sup 
r an e urals. s t ochast ic pre dorsal squamatlon, numerous gill - rakers {also on hypot>ranc
hlal s). an d lon g c au d a l - f'1n latera l lines. 

They are nevertheless not to be associated w i th Cichla or other plesiomorph ic 
Cl c hli d s, eg. , In f eatur ing American type lower lip attachm~nt, cichlasomlne - Ilke f'in 
nage . lacki ng p arhypurapophysis and median interarcual carti lage , having only three 
oroc u r r ent c audal - fin rays , lack ings separate infraorbital 2 and with f our lachrymal 

later alis -foramina. and haVing relat ivel y f'ew vertebrae (13+13 or 13+14). 
H ou t h and p haryngeal structures suggest planktlvores but no po!i tive stomach analy 

SIS dat a have been p ublished (cT. Knappel 1 970; Lawe- HcConnell 19fi91. lhe mouth IS 
Wi d e and la r g e , es pec iall y the lower Jaw sha llow and Wide. the upper Jaw well prot

ru s i bl~ . J aw tee t h are very sma l l, in narrow bands . The g i ll-rakers are long . slender , 
c lose- se t and nume r ou s . espeCially exte rnall y on the first arch: with bllat. :... ral skin 

fold along the r o o f o f t he oharynx they Torm a closed chamber eTf'ectlve -fc :-, -fIltering; 
a lso the f'loor o f t h e phary nx IS longi tudinall y folded , aSSis ting In distributing 

water and Tood tow ard gill-arches. Two genera have a small tooth-plate on the second 
baSI branchial u nique to them among clchl ids. 

The 10w E:' r pha r y ngeal tooth - plate i s tong and slender , and the bilateral elements 
welt - separ ated p o sterio r ly: al so the upper pharyngeals at"e wide apart.: the second pha 

r y n g o branch ia l IS nearly edentulous. With onl y one or two teeth. 
Th e numerou~ g il! - rakers and loosely connected pharyngeal Jaw might be regarded as 

extrem e speC iali zat ions , but not necessarily -from , ego the clchlasomine 'type. The 
b asI b r anchia l tooth - plat.e contrasts With the otherWise weak dent i tion. and whether 
primit ive or advanced may serve Chiefly as support -for the median ventral pharyngeal 
ski n- f old. 
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Chaetobranchines and Astronotus have a unique mlcrogillraker type. but dif"Ter 
otherwis e saliently. especially In Jaw and pharyngeal structures. Acaron;a. with 
similar jaws, has very different lateralis system and gill-arch skeleton. 

Characteristic of" chaetobranchines are also the long pOinted pectoral-fin, reaching 
to near the end of the anal - fin base, and the three or four long caudal- f in lateral 

lines. The latter may represent an ancestral condition, but as none lies between rays 
V4 and V5, positions may be modified compared to tne modal cichl id. 

The three genera recogn ized here dlff'er greatly from each other. Chaetobrancho;
des may be the most primItIve, with more gill-raKers. Cich/a-like caudal-f in 
ocellus, basi branchial tooth-plate. d ivided cheek squamation. long caudal peduncle. 

Tour caudal-ofin lateral lines . smaller scales. serrated sub operculum. 
Cnaetob rancnus i s advanced in its naked dorsal- and anal -fins. absence of cau

dal spot, reduced gill-raker number, only partly divided cheek sQuamation, larger sca 

les, three caudal-Tin lateral lines, entire operculars. as compared to Cnaetobranc
hoides . 

Chaetobranchops;s has well-scaled Tins, but lacks inner -fourth gill-arch mlcro
gtllt'akers and basI branchial tooth-plate. It has more anal- fin sp Ines than the other 

t.wo genera and a correlated very short caudal peduncle. The coloration is Similar to 
that of ChaeLobranchus, With which closer relat Ionship is also otherWise sugges
teO. 

CICHLA 

C;chla Schneider. 1801. Bloch. Syst. Ichthyol .• p. 336 (type by subsequent 

designation by Eigenmann lw Bray ('894). C. ocel/arts Schneider}. - Femin ine. 
Acharnes Huller A. Troschel . 1849, in Schomburgk. Reisen Bri t. Guiana 3, p. 
622 (type by monotypy A speciosus Huller !r Troschell. - Masculine. 

C,chla ;ntermed;a Hachaoo-Alll$on. 1971. Acta B;ol. Venez. 7. p . 473. Fig. 7 
(rIo Caslqulare, Terrltorio Federa l Amazonas). 

?Cychla n ;gro - maculata Jardine. 1843. Nat. Libr. Ichthyol. 5. p. 147 . PI. 7 
(fR. Negro and Padauiri/). 

Cychla Monoculus Spix, 1831, in de Hartius. SeJ. Gen. Sp. Pisco Bras .• p. 100, 
PI. LXIII (a3 CiChJa Monoculus) (marl BrasillaeL 

?CichJa 7ucunare Heckel. 1840. AnnJn wren. Mus. Natges. 2 . p. 409 (Rio 
branco). 

?Cycla toucounara; Castelnau, 1855. Anim. nouv. rares. Po issons, p. 17 . PI. 
10, -fig. 1 (Ie lac des Perles de la province de Goyaz; Ie Tocantms; I'Amazone). 

?Cichla bilineat:us Nakashima, 1941 . 8o/n Mus. Hist. nat . .Javier Prado 5, p. 
73, Fig. 131 (los lagos y ria~ de Sudamer ica tropical Icercanias del Puerto de 
Iquitos/). 

C;chla ocellar;s Schneider. 1801 . Bloch. Syst. Ichthyol .. p. 340. PI. 66 (In
dia Orlentali). 

Acharnesspeciosus HUller ~ Troscher, 1849, in Schomburgk. Reisen Brit. GUIa
na 3, P. 622 (Kuste; Mundung des Essequibo). 

Cichla orinocensis Humboldt, 1833. in Humboldt &- Valen c iennes. Voy. Humb. 

Bonpl. 2. p. '67, PI. XLV, fig.] (l es r ives de l'Orenoque et du Guainia au Rio 
Negroi. 

Cich la argus ValenCiennes, 18]3, In Humboldt lw Valenciennes. Voy. Humb. 
Bonpl. 2 . p. 169 (- I. 
elch/a atabapensis Humooldt. 1833, in Humboldt &- Valenciennes. Voy. Humb. 

Bonpl. 2. p . 168 U'Orimoque: RIO Atabapoi. 
?Cychla trtfasciata Jardine. 1843. Nat. Libr. Ichthyol. 5. p. 151, PI . 9 
(RIO Negro: PadaUlrt). 
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Clen/a temensis Humboldt, in Humboldt ~ Valenciennes . 1833. Voy Humb. Bonp/. 
2 . p. 169 (Temi l. 

Cy chla -fla vo -maculata Jardine. 1843. Nat. Libr. Ichthyol. 5. p . 145. PI. 6 
(R Io Negro and Padauiri) . 

?Clchla unitaenlatus Hagalhaes. 1931. Monogr. 8raz. Peixes. p. 225 (Rio 
Negro e do Purusl. 

CiChla are easily d istmguished from al l other South American cichlids on the sha
p e o f t he dorsal- f in: the spines increase in length to about the fifth, then there is 
a g r adual decrease to a v ery short penultimate sp i ne , and the soft fm is again about 
as hig h as the anterior spinous part . Hauth large, w i th prominent jaws, lowel· Jaw 

p rognath ous and ma x illa well exposed. Anal-fin small and densely scaled In adults. 
From ab out 100 mm SL a prominent ocellus on caudal-fin base; otherwise coloration very 

va r ia b le ontogene t i c a lly and between ind ividuals although at least at larger sizes 
spec ies - specif ic. Bil ateral elements of lower pharyngeal Jaw separate posteriorly and 

e)(tens ive lY covere d b y f ine teeth. On first gill arch seven or e ight epibranchial. one 
in t h e ang i E::. and 14 to 19 cera to- and hypobranchial rakers, those caudally on cera 

tobranchia l long . gradually sma ll er towards arch articulations, strongly dent iculate. 
late ral line c o mmo n ly d iscontmu'.)us; trlradiate on caudal-fin. Anal-fin with three 

sp in es. Li p fo lds d iscont inuous symphysially , upper and lower lips narrowly connected 
vent r ally on maxi ll a (Af r ican t.ype li ps. Fig. 106), Preoperculum entire. 

Th e genu ! Ct c n/a was est.ablished b y Schne ider (1801) for Heptapterygii (fish 
w i th seven fi ns ) w i th head naked (scaleless) anteriorly. small teeth. and neither sp i 

nes nor serrat ions on the gill-cover. Of the 24 species. most are now placed in other 
fam i li e s. but what are now called Geopnagus surtnamenSIS. Creniclchla braSilien
SIS, Ctch la ocellaris. and the enigmat ic Perea blmaculata Bloch . were inClu-
d ed. Hec k el ( 1840) res t r i c t ed the oenus to C. ocellaris and similar forms. but a 

formal t y pe-d eSignation was not m ade until Eigenmann !. Bray (1894l. 
The authorship of' Cicl'l /a, C. ocellans and other names proposed in Schne ider 

(1 801 ) IS not qui t e clear . The work is a c a t.a logue, with descr i ptions of the world' s 

fi Shes . c omp iled b y H.E. Bloc h ( 17 23-1799) . The work must h ave been In qu i te an advan
ced s t ate at. the t ime of Bloch 's death , su p posed to ap pear a fter the Easter Of 1799 

(Bloch in Karrer 1978. p. 1481 . Yet Sch neid e r ·concluded. c o r r ected. and ed,ted' it. 
Rem arks Inser ted b y Sc hne ider are Signed ·Schn.', but. he IS li k ely responsible for 

some o f the rem ain ing text. and some ,oT the organization o f the book. 
Even though t h e major part of the book likely was written b y Bloch. ! favor Schnei

d er as author o f the names pub liShed thelre in, as he i s responsible for their publica
tIOn. It IS n ow here sa id that the book would be a cooperative project and it matters 

In no way In zoologi c a l nome ncla t ure who constructed a particular name or who provided 
t h e d e sc ri p t iv e b asis , but only responsibi l i ty f or publ ication {Internat ional COde of 

Zoological Nomen c lature. Art. 50 1. 
The genu s has been e xtensively treat.ed in recent papers by Machado (1971 . species 

reVision), Stlassny (1 982. relatlonsnlps ), and Zaret (1977. 1980. l i fe hlstoryl. 
F ive specie s are f ormally recognized here . but there is much uncertainty concern ing 

t h e number o f spec ies and speCies names In the current literature. and a reVision of 
t he g e nus wi ll p r ooably show the e)( istence of a few more species. 

Of the 15 nominal sp ec ies. eight (temensis. atabapensis. ormocensis, Tlavomacu 
lata. n lgr om acula t a. t:rl f'asclata. bllmpatus. unttaeniatus) were deSCribed from spe
Cimen s not preserv ed or hear - say ; four (ocellarls, argus. toucounara;. mon'.Jculus) 
t ype- specimens lack or have e r roneous locality - data, one (tucunarel c .annot be 

f o und f o r t he moment . and one (speclOsus ) With approximate locality - data I! a 

y oun g speCimen In v ery bad cond itIOn. Only for C. int:ermedia is tnere an extensive 
cJ e'script lon Wi th good figures, locality dat.a and types . (A putative type-specimen of 

C. m onoculus was on ly recently discovered by MaUrice Kotteiat.) 
Three spec ies are recognized In the current literature: C. ocellarls. C. temen

SIS and C. m term edia, and these names were employed by Machado in hiS recent 

r eviSIOn (1 971 ) f or three Venezuelan forms. e,chla ocellarls IS generally regarded 
as a very vari able species Wi th Wlae distributIOn; C. temensis IS less variable and 
Should b e easily recognized by its small scales and the colour pattern (cf . Machado 

19 7 1 l : C. Intermedla also has a distinctive coloration (cf. Hachado 1971). 
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A revision of' Surinamese Cich/a, ShOWS these to be C. ocelJaris. I have 
seen no C. ocelJaris f'rom outside the GUlanas. Two Clchla specimens f'rom the 
Oyapock system are C. monoculus (see below). The large - scaled CtchJa in Guya-
na, described by Eigenmann (1912) and Lowe- McConnell (1969) a3: C. ocellaris. 
appears to be true C.ocelJaris. C;chla temensis was reported by Lowe-HcConneli 
(1969) from the R. Branco drainage in Guyana. It does not seem to occur naturally in 

the Guianas, but two species of Ctch/a, imported from Brazil. were tried in fish 
culture 10 Guyana (Lowe-McConnell 1969) and if released into the open waters there may 

now be more than one CichJa species tn Guyanan Atlantic rivers. 
Ctchla occurs in the Harowi]ne drainage, but the two specimens available (IRSNB 

19707, Saut Bali; IRSNB 17569pt., downstreams of Epoia (in mouth o f · Geophagus 
harreri) are too small to allow a deflnLte identification, although they certatnl y 
agree well With c. ocellar/s. Puyo (1949) reported "c. ocellaris" from the 
upper Mana. the Oyapock at Saut Caf'esoca, and the upper Maroni, and Pellegrin (1904) 

listed material f'rom Cayenne and r1aroni . 
ClchJa temensis appears to be restricted to clear and b lack water drainages, 

found in the OrinOCo, Negro and Tapa]os systems. It differs -from C. ocelJarts in 
the much smaller scales (100-120 In the lateral line according to MaChado 1971) and 
the colour pattern: adults with four to six hOrlzontal senes of yellow spots along 
the sides. Good figures 10 Machado (1971 l. NRM matenal from Taracu3, R. Uaupes (NRH 

113081. 
Cich/a monoculus is found at least near Manaus and in t h e R. Oyapock, but the 

distribution is probably wider in the central Amazonia. It ha:i: three vertical bars, 

much Wider than i n C.ocellaris, and reduced in adults to three spots on the back, 
chiefly locat.ed between the dorsal - f'm and the upper lateral line sect ion. It is fi gu

red by Zaret 11977 , Figs. 1 and 21, and Goulding 11981, Fig . 5.41.1. NRM material f rom 
Manaus INRH 64954) and Hanacapuru INRH 113091, ZHA matertal from the Oyapock (ZHA 

107.761 , 19arape Jumina1. 

Cich/a onnocensis is known from the Orinoco basin and the upper R. Negro. In 
thiS spec ies there are vertical oars: that are strongest below the u pper la ter'at li ne 

In specimens 150-160 mm, and large adults have three ocel li along the side. the ante
rior two below the upper lateral line section. Although there IS an existLng holotype 

of C. argus, but no Known type-materia l of' C. orinocensIs, GUnther (1862), as 
first reViser, chose the latter name. Good f'igures Ln Machado (19 7 1; called C. ocel
laris). NRM material comes from the mouth of' the R. Guarro]o in Colombia (NRH 

THO/1972103.41521. 
Clcnla intermedia, from the Caslqu ia re and m iddle Orinoco, has a continuos 

flank band and eight to mne faint vertical stripes when young; adults a series of 
more or less continuos and ocellated spot-series along the side. Good figures In 
MachadO (1971), no other preserved material known. 

The generic distributIOn Includes all of AmaZOnia , GUlanas and OrinoqUla, bu t f'or 
reason of lack of large series, no attempt was made at (forced) identific ation of 
Peruv ian and Bolivian material available - Amazonian White-water c. ocellaris 

auctt. agree well witt'. C. monoculus. however. Limit.ed series from t he Juruena 
and Xingu may represent additional spec ies. 

I have worked especiall y With the SurInamese form o f CJcnla, in particular wi t h 
the aim of re-deflnlng the type-species, C. oceJ/"wis. the name of which IS cur
rently applied on several species, but also took the opportunity of revising some of 
tne characters emphaSized by Stlassny (1982 ) in Gl study of O chla relationships 
(see diSCUSSion). 

My conclUS ion IS. that Cichla is probably the most plesiomorphic cichlid 
eXlst.lng, w i th potent ial rivals only among the Madagascar-India. ThiS means that 

Cichla IS highly useful as a reference species for pl e slomorphlc character states, 

Below, I present. a deSCription of the Surinamese C/chla, With osteological 
notes (not Intended to be complete; consult Stlassny 1982 and Machado 1973 for addi

tional detail) from a single cleared and stained specimen. A complete material list is 
available o n request. 
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C/chla ocel/ariS SchneIder, '80' 
(Plate XV , fig . 21 

Ho/oty p e. ZI'1B 2839. 183.4 mm SL. Coil. H. E. Bloch. 

Diagnosis. A rel at ivel y deep-bodied Cichla (depth 24 .8-34 .1 "/. of SL in size 
range 5 0 - 414 m m l. wi th relat ively large sca les (squ. long. 70 - 79), Lateral line usual

ly continuous a t a ll si z es . v ert i c a l bars narrow, in large adults spots In the first 
t w o b ars l i e abov e lat el~a l line , ocellus of third vertical bar prominent; no hOrizon

tal serie s o f yell ow spot s along sides; no dar k bar on caudal peduncle. 

Material. Descr ipt ive d ata below f rom 101 ZHA spec imens, 45 - 414 mm SL, from Nicke
rl e, Sa r a macca and Su riname R. systems ; available have been also USNH, RMNH, and NRH 

sp e c imens to a t otal of 24 4 specimens from the Co rantijn, Nickerie, Saramacca , and 
Suriname R. sys tem s , as well as the holotype. of unknown provenance. 

DeSCription . From ZI'1 A 107.238,298.6 mm, an adult male, followed by notes on 
variation In the Su r inam m ater ia l, and on the holotype. 

Bod y m oderately d e ep and latera lly compressed; little broader anteriorly than pos
teriorly . In fac ial aspect wi th flat chest , re latively v e rtica l sides and narrow nape; 

over tru nk compress ion graduall y stronger dorsad on back, but abdominal region flatte 
ned anteri o r ly, p oste r io rly v entra l mid line rounded off. Caudal peduncle tapering cau 
d ad , wrt.h convex dorsal and ventra l edges. Dorsal- f lO base contour straight hOrizontal 
or fee b ly r is ing c au d ad a long sp inous por~ l on; gradually descending poster iorly. Chest 
cont.our st r aight. , near ly hOrizontal; abdominal contour about straight horizontal; anal
base ab out. straight , u pwards s lanting. 

Head m oder at.el y long, l i ttle compressed , w i th long snout. Predorsal contour ascen
ding, straight save fo r m inor convex i t y above nostr il and a compressed hard elevation 

in front of dorsal - fin . Eye slightly ell iPtic hOri zonta lly, below forehead contour , 
a ll i n upp e r , most in an t e rior halves o f h ead , No str il closer to orb i t. than t o snout 
t. lp . I nte r o r bita l area convex. Mouth large . termina l. low In pos i tion , caudally Wider 
than rest. o f h ead . Ascend ing p rocesses o f p r emaxilla exte nding to behind nostril but 

not reaCh in g anter ior marg in of orbit. Caud a l pa r t of maxilla well-exposed , extend ing 
to n early midd le of orbi t. Low er Jaw s l ight ly prognathous ; art iCU lation below l i ttle 

behind m id dle of o r b i t. 

Uppe r lip fol d i n ter r upted symphyslally , where , however, a thickened connection 
wi t h o p p osite Si d e fold. caudad a Simple f old, not inwards-cur led . Lower lip fold 

b ilaterally f r o m near symphysis, w idest med iall y , much reduced before attachment cau
dally to m aXilla and dorsally t o p r emaXillary tip . Postlablal Skin fOld With short 

inc isio n just b efore p reorbltal. 
Opercula rs entire . Pre operculum with uneven straight vertical free margin, rounded 

v ent r al m arg in . Op e rcu lum short, not reaching ventrad to interoperculum, which extends 

l itt le cau d a l of p r eopercu lum: length about 1.5 times the depth, exposed surface sim i 
lar In area t o that o f suboperculumi a Wide skin flap along caudoaorsal edge, cont i 

nued around weak caudodorsal blunl: subopercular projection . 
Scales ct.enol d e)(cept w here otherWise noted . Cheek naked below line cont inu ing 

la o Ian ma rg in o f preo rbltal caudad ; above several Irregular series of' scal€' .~, those 
d o r sal ly and rost.rall y of about fl ank scal e SIze, vent.rally smaller; a patch of' cyc 

toid scales ven t r ally; d o rsal cheek scale series continued onto flrs.t Infraorb l t.al to 
lev e l of ante ri o t, m arg in of or~ blt. ; four ve r tica l serIes behind orbit. : behind upoer 

margin of orbit a n arrow naked zone caudad t.o preoperculum. Preopercu lum naked. Oper 
c ulum, sub o p ercu lum save for narrow naked free margin, and Interoperculum post.eriorly, 

dense ly scaled . 
BOd y scale s r a t h er sm all: sl ightl y larger on f lanks and abdomen than along dorsal 

tru nk m arg in s and anterior preventral scales, Wide naked area above orbits: predorsal 

squam atlon r ea c h ing r o strad to not QUite anterior margin of orbit.; nuchal prot.uberance 
naked med ially. Prepelvlc scales very small save for posteromedial which of about 

-f lank scale si z e. Pectoral aXi lla and pectoral-fin naked. About 32 clrcumpedu nc.ular 
scale series. 

SPinOUS dorsal - f"m naked . Along bases of nine anterior rays a series of' ctenoid 

347 



scales, larger than those on fin proper. From behind last spine to behind 11th ray 

small CYCloid scales In series close behind preceding spine or ray (not f illing up 
space to next ray). double series behind last spine and first ray, otherWise simple 

series; commenCing slightly distad to fin base, anterior series reaching to near tips 
of rays. posteriorly successively snorter. last to one-fourth of ray length; interra
dia l scales also on membranes between major ray branches, to near fin edge. 

Anal-fin with heavy basal sheath of ctenold scales; interradial scales cycloid, 

proximally In dense layer. d is tad narrower; no scales be't.ween ray branches; medially 
scaly layer a little wider than half length of longest rays. 

Caudal-fin m iddle membrane and t hat above naked medianly from Tin tip proximad to 
ocellus; otherWise a Wide convex proximal layer oT larger scales and densely packed 

series aT small Interradial scales that ob~cure Tin rays; distally a narrow zone of 
CYCloid scales and a narrow naked fin edge. 

Pelvic-f'1n on medial Side wi th basal layer of scales and double series of cyclOid 
intel"'radla l scales, anteriol"'ly to spine tip, posteriorly shorter; on lateral side 

double Interradial series of cycloia scales on first. twCJ membranes to level of spine 
t.lpS. 

Lateral line continuous; anteriorly uneven, but more or less hOrizontal, strongly 
downturned over three horizontal scale senes little caudal to origin of soft dorsal

fin, caudad nearly hOl"'lzontal. to cauoal-fln base; continued on caudal- fin base by 
four canals In downwards sloping series and a long sequence on dorsal lobe and a short 
sequence on ventral lobe (whiCh distally regeneratedl. On body lateral line scales 
feebly smaller than tnose adjacent. 

Dorsal-fin origin little posterior to vertical from hind margin of operculum; first 
spine of about length of last; some of longer spines ap parent ly With brOken tiPS, but 

shape otherWise conforming t.o that described from intact speCimens below. Soft fin 
With narrowly rounded tip. 12th and 13th rays longest, not. reaching caudal-fin base. 

Anal-fin Short. spines Incl"'easing In length to third; soft fin rounded, not extending 

to caudal-fIn base. Caudal-fin apparently WIth regenerated lower lobe: dorsal lobe 

truncat~, ventral roundish; ray count: ImpOSSible without removing dense squamatlon. 
Pectoral-fin subacumlnate, with 'fourth ray longest, not extending to vent, but halfway 

to anal-fin base end. Pelvic-fin short . Oroad . second ray longest, distal edge 
straIght. 

Teeth small. little recurved. in narrow bands in both Jaws. symphyses naked. Mouth 
and gill-cover cannot be mucn opened without risking damage to speCimen, so for 

detailS of dent ition and gill -arches, see notes below from other specimens. 
Vanatlon: A representat.lve young specImen ( lMA 105.083, 47.6 mm Sl) elongate With 

strikingly large head and n10uth: outline tapering caudad from head, In facial view 
nape broadly rounded, head Sides vertical, chest medially flat but nar'rower than in 

large adults. Head elongate, deeper tnan Wide. With slowly ascending evenly curved 
dorsal cont.OUT' and little slOPing preventral contour, Interorbi tal area flattened 

medially, eye nearly tangented by forehead contour . Large, oblique. vent.rally placed 
mouth posteriorly wider than interorbital out nal"'l"'ower than occipital region. TIp of 

maXilla well exposed, reaching to r'learly middle of orbit; ascending processes of pre
maxilla reaChing to Just short of orbIt; lower Jaw hardly at all prognathous , Its 
articulation below , middle of orbit.. lips like In adults: operCUlarl3 lIke In adults 
but that subopercUlum not so aeep . 

Major shape cnanges correlated with increasing size Include a rise of dorsum. 
stl"'3lght.enlng of predorsal outline, lowering of eyes relative to preOorsal contour and 

lower Jaw prognathy. 

A 138.6 mm young speCImen IZHA 105 .0561 mostly like adults . Elongate. WIth ent i re 
dorsum elevatea, SPinOUS dorsal-fin base hOrizontal. Frontal outline riSing straightly 

to dorsai-fm origin save faT' minor elevation Ju~t before orbit . In front.al view nape 
keeled, chest. flat. Lower Jaw distinctly prognathous , articulation below about poste

rior margin Of orbit, 
Five males beSides 299 mm specimen have a nuchal hump. One of these has appearance 

of a stunt:ed fish and is only 200 mm SL IZHA 107.596). The others are 236, 26B. 26B. 

and 414 mm SL (ZHA 105.065. two: 105.194: 105.054). 
Scales In hOrizontal series above that containmg lower lateral line section from 

end of caudal peduncle fo rwards to head 70 111. 71111. 72 151. 73 111. 74 131. 75 
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(31.76 ( 51. 77 (51. 79 (11. no apparent size correlation. 
Side scales ct.enoid at all s i zes ava i lable. In 47.0 mm specimen cheek and gill-co-

ver squamat ion like in 299 mm specimen except that scales very thin and cycloid. also 

only ve r y bUCC3d margin of f irst infraorbital scaled. In 138.6 mm specimen as in 299 
mm specimen but only posterosuper ior opercular and subopercular scales ctenoid: a 

, 60.7 mm s pec imen with posterior/superior half of cheek With ctenoid scales. Predorsal 
scales cyclOid In 47.6 mm specimen; predorsal mid l ine naked medially. Extens ion of 

naked midline reduced in larger specimens, and most predorsal scales ctenoid in , 38.6 
mm specimen. ~bdom i nal scales ctenoid In all spec i mens ; ches t and prepel v ic scales 
thin, cyclOid m 41 . 6 mm specimen, whiCh also naked opposite tip OT cleithrum; in 
138.6 mm specimen prepelvic squamation complete an d but a few cycloid scales remaining 
rost r ally. 

Lateral l ine either cont inuous or In two sections. When continuous course as in 
299 mm specimen . o f 7 1 (11. 73 (31. 74 (11. 75 (41. 76 (81. 77 (11. 78 (21. 79 (11. 

$c al e s, al\ With canals . In measured spe cimens line discontinuous on rtght side in 

four specimens wi th 42/33. 44/31. 45133. and 46/32 scales. In ZHA material of 101 spe
c imens Ime cont inuous except i n Tour (i nclud ing 47 . 6 mm specimen) which have a 
d iscontinuous left Side line , i n 12 specimens with rtght side line d iscontinuous , and 
i n three With bilaterally discontinuous lateral line. When line discontinUOUS dow
nwards running section m issing; however, either of horizontal section s m ay proceed a 

f e w sca les caudad or v entrad respectively of that connection, occasIOnally also scales 
preceding connecting sect. lon may overlie it. and obscure canals so that the lateral 

line may appear d isconti nuous more o f ten than it actually is; It also happens that 
terminal curvatures of anterior and posterior sections are horizontally displaced , 

resu lting In discontinuity. 
Lateral line continued on caud al-fin by three or four scales but these canals not 

easily perceived in ve r y large specimens . In smallest speCimens, about 5 cm, four to 

SIX cana ls. in those 6-7 cm , 10- 15 canal s in a separate section running between rays 
VI,. and V5 , In sti ll larger speci mens a long series of c anals all the way out to near 

e nd o f caudal -fm : a dorsal lobe sect ion from at l east 55 mm SL. then of 2-4 canals. 
s t.1I 1 o nl y of about ten scales In specimens 80-90 mm. In larger fish extending all the 

w ay t o n e ar e nd o T -fin between rays 03 and Ol,.; u suall y tnose sect ions c o ntinue across 
basal caud al - Tin squamatlon towaras median cont inuation of lateral line of body, and 

i t IS then usually reached by ven tra l section but not b y dorsal. These sections also 
become o b solete In ve r y large specimens; occasionally addit ional sequences of' lateral 

line sca les on cauoal-fin. 
FinS excep t caudal-fin naked m 47.6 mm speCimen; dorsal - fin rema ining naked save 

for basa l scales In 160.1 mm specimen (2HA 105.0581; In next larger (170 mm. ZHA 

105.0661 almost fully scaled like In 299 mm and other larger specimens. though only to 
bentnd 9th ray. Basal anal - ftn squamatlon develop ing f rom 50 mm. interradial sQua

matlon present prOXimally o n anterior part at 55 mm. 138.6 mm specimen has anal-fin 
only little less densely sca led than r eference specimen and otner large specimens. 

Pectoral axilla and pectoral-f'1n rema in sca leless at all si zes . 138.6 mm specimen 
has a basal sQuamatlon but few interrad ia l scales on medial Side of pelvic - f tn and 

tnte r radlal scales prOXimally on lat.eral s ide; In stili larger -fIsh pelvic-f'in squa
mat. ion gradually app roaChe s condition in 299 mm speci men. 

Cau d al - Tin scales CYClOid In 47.6 mm specimen; basally a convex layer of larger 
scales , beyond m arg inall y thin interradial scales to almost half length ('If fin; hind 

m argin of scaled a r ea concave. In 136.6 mm specimen caudal - fin squamaelon like In 299 
mm soeClmen, on ly not Quite as dense . and membranes between rays 03 to V3 nakeo a long 

middle, more rostrad on median membranes~ squamatlon symmetr ical i n intact specimens 
but a regenerated lower lobe IS freQuent and then scaling irregula r on it. 

D. XIV.17 ( 11. XV. 17 (201. XV .1a (41; last ray may be actuall y two . but when base 
o f last m3Jor branch/ray cou ld not be dlstlngulsned Trom that of preceding ray/ branch 
It was not c ount.ed as a separat.e r ay . In smallest specimens available firs"t sOlne 
Insert.ed behind a vertica l from hind edge of operculum, but. relat.lve OOSIt.lon becomes 

more forward With increasing si ze. First spine about as long as last and relative 
length Increasing t.o fourth to about Sixth whlCI1 subequal In length, then decreaSing 

gradually to oenu l tlmate , which about half' length of flTtn and shorter than ultimate; 
rays much longer than posterior spines . Soft fin rounded off postertoriy, extending to 
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Table ]8. Horph.Q.ffi~t.r.Y_Q.f Cic hla o ce llarls_!.~urin~ . . __ Varii!!..!.on~ 

mea n of meas urements from 25 spec imens ill l HA 105.00 2 105 . 00~ 

. t!J.2..,J!iL __ -1.Qj.,j[~Jl"--1..!!L9_'LL.._~QJl!L...-.l05 . 161 . 105 . 19.~~ __ 1.!l.L..llL.. 
10 5. 669 lUl .2 ]6 50.0 - 414 .0 mOl SL. in per ce nt of SL and se parate 
holotYDe 11 83 . 4 mm SLI meas ur ement s i n mm an~r ce nt Qf SL . 

Measurement 

Il ea d l e ng t h 
lI ea d d e plh 
60dy llept h 
Sli o ul l e ngth 
Orbit diameter 
Int e r orbita l width 
Pectora l fin length 
Up p er jaw l ength 
Lower jaw length 
Ca ud a l peduncle dept h 

Ran ge 
in t Qf SL 

"~s I " 1 

32. 1-35. 6 
2 1.4 -2 0 .4 
2\.8 - 3\, 1 
10 . 6 - 13 . 1 

6 . 5 - 11 . 6 
.2- 9.7 

2 0 .3 - 25 . 1 
14 . 0 .. 16 .9 
16 .2-20.4 
lU.6 - 13.2 

33 . 8 .~ 0 . 18 
23 . 9..'.0.33 
29.9..'.0.57 
11 .6..'.0 . 14 

Ca ud al ped un c le l engt h 15 .6- 16 . 6 
Fifth 0 s pine l e ngth I n .24 1 11.3 - 14 . 4 

.2..'.0.26 

. 2..'.0 . 15 
22.6~U .32 

15 . ij..'.O. 1 G 
1 9 . 0~0 . 13 

11.0.1. 0 . 16 
17.4 ..'. 0 . 14 
13 .2..'.0 . 15 

lI ololype 
mm I of SL 

60.5 33 . 0 
44 . 5 24 . ] 
50. 1 3 1 . 7 
20 .4 11 . 1 
15. 1 6 . 2 
15 .4 6 . 4 
45 . 1 24 .6 
2 7.8 15.2 
36 . 3 19.8 
23 . 6 12 .9 
29. 1 15 . 9 
24.4 13 . 3 



middle of caud al peduncle In smallest, little longer in large specimens, but not reac 
hing to caudal-fin base. 

A. III.1 a (6) , III. 11 (19). Insertion of the first, minute sp ine opposite about 
fifth to sixth d orsal-fin ray; spine length increasing caudad; in large specimens den-

se squamation prevents ind ividual erection of spines, but also unlike in dorsal-fin, 
spmes follow very closely upon each other, so that upon cursorily inspection at least 

the first is not easily loc ated. Soft fin has a feebly rounded hind edge in 47.6 mm 
specimen, With sec ond ray the longest, though median rays reach -further caudad; in 

13B.6 mm specimen f in with a round ed -o f-f tiP with rays 5-6 longest; i n smallest speci
mens reaching backwards to middle of c audal peduncle, in large -fish -further, but nev er 

to caudal-fm base. 

Caudal - fin wi th 16 pr inci pal rays In young: rays obscured by scales and term inall y 
excessively branched In -fish over 100 mm. Hind mar gm slightly emarginate in smallest 

specimens; shape often indeterminable due to damage in large specimens but when deter
minable truncate with squared upper c orner and rounded lower corner. 

P. 13 (1), 14 (16), 15 (8), She r t, shape rounded in young, becoming rather acumina
te In large specimens ; asymmetrical. with -fourth ray longest. 

V. 1. 5 , spine insertec In advance of a vertical from pectoral axilla; tip rounded; 
hind edge st ralg h .. ' In young, becoming slightly concave in large specimens; -first and 
second rays suneq ual i n extenSIOn. 

Jaw teeth :n a specimen c. 245 mm SL (Zt1~ 105.133, with Wide o pen mouth) small 
recurved. simp le. poin ted . densely In well -defined bands that widen symphyslad, symp
hys is naked. upper jaw band anteriorly wider than lower jaw band. Anteriorly teeth 
l2'sS than 1 mm long, posteriorly gradual size decrease. On first gill-arch in that 

specimen, and a 92.4 mm specimen (NRH ZISP 59 3) figure d (F ig . 104. 105), externally 
seven epibranc h lal. one In angle (or r ather eplbranchial) and 15 - 16 ceratobranchial 

rakers ; rostrally (on firs t hypooranchial) three weakly denticulated dermal plates. 
Length o-f r akers increasi ng to the u ppermos t ceratob r anchlal. which c. B mm long 
In the larger -fISh. then again decreaSing, last three epibranch ial rakers small to 

rudimentary. Longer rakers rostrocaudally compressE:!d an d gradually slenderer distad; 
all strongly dent iculated along med ial edge. Ir:ner rakers shor t, dentIculated apical-

ly . A soft dorsal ridge along c e r atobranchlal . but no transverse sOTt ridges. 
Seven or e Ight eplbranchial rakers. one in epi/ceratobranchial jOint; 14 (,). 15 

(5). 17 (4), 18 {101. 19 (4) - (1) rakers on lower 11mb in measured specimens - number 

decreases with Increasing SL apparently because lower rakers. especially anterior 

three. whi ch lie on f'irst hYPob ranc r.lal. tend to become plate-like and are not easily 
seen or -felt o n well -p reserved spec i mens. Actua l number therefore is apparently 1 B or 

19. includ ing three hypobr anchial. 
A Single specimen (NRM 11310) rad iographed has 19+ 16 vertebrae and 2 supraneurals. 

Coloration: Coloration extremely variable, but thiS var iatIOn due, as it appears, 
mostly to on togeneti c changes and state o-f preservation. Br ight ly coloured large spe

Cimens presuma b ly presen t a speCial breeding colorat ion. Bar numbering is from young 
specimens (q. v.). 

299 mm male (right s ide): Underside yellowish white from c audal -f in base to th r oat 
and In a zone along ven tra l Sides. Back dark grey, with narrow black scale edges, 

flanks lighter. brownish. Nape in advance o-f a line from the gill-cleft obllQuPly for
ward s and upwards across nuchal hump. blaCkish. Forehead, snout dark grey t:o blackish. 

Preorbital brown-gr ey . Cheek brownish, dirty grey- wtlit lsh on naked ventral ;.:tart. Preo
perculum brown-grey, except Interopercular edge, whiCh grey- ....... hlte, and. dull Silvery 

vertical margin. Opercu lum grey-brown, subo perculum lighter ventrad. Interoperculum 
Whitish save for brownish scaled area. Lowel' jaw end white. Upper lip grey, darker 

symphyslad. lighter caudad; maxillary skin ab labla!l y blackish. TIp of maxilla and 
lower edge o T lower li p whit i sh; upper eoge and tiP of lower lip grey. Lower Jaw whi

tish. greyish ad labially. Branch iostegal membrane and tntermand;bular area greyish 
white. 

Scale c enters on back and Sides light; on back tending t o opalescent; on Sides 
faint opalescent spot basally on most scales. esoecially below upper lateral l ine sec 
tIOn . Scattered Silvery spots on caudal peduncle Sides. 

Markings: Small black spo ts irregularly behind orbit. two on cheek . one preopercu 

lar, one ant.erlor and two fa int posterior opercular. one on subopercular posterior 

351 



\ &.-<::., . 
\. ...... , 
\ ~. 

'r-

~ . 

E 
o 
l
lL 

E 
E 

., .. 
U 
VJ 

., 
U ., 
C. 

'" .. .. 
C 
I
III ., 
X .. 
S 
.r::. 
:: 
'" , 

"'-' "1: V1 

~ E 
~ E 
ON 
.. en 
:eM 
°0 ~ 

.Cl. 
~VJ 

~N 
.:I: 

CIl", 
~Z 



Fig , 105. Cichla ocellaris. Lateral aspect of second from posteriormost external 
gill-raker on first ceratobranchlal. Sca le 1 mm. From NRM ZISP59J, 92 mm SL. 



process; more or less ocellated by opalescence. A blackish stripe over mouth angle to 

preoperculum. On flanks shadows of Bars 1 a and 2a; Bars 1, 2 and 3 expressed ch iefly 
as large Irregularly shaped blotches dorsally (extended vertically to level of lower 

la'teral line section) ; ringed with white to silvery or opalescent brigh t spots, most 
prominent around Bar 3 spot. Inside of pectoral axilla brown; just anterior to axilla 

a blackish brown spot with light to silvery hind margin. Under ad pressed pectora l-fin 
a large uneven blackish brown spot ringed with silvery white spots, and succeeded cau
dad and slightly dorsad by three Similar , minute spots, one chiefly in Bar 2, the 
last, in Bar 2a. Shape and precise position of postorbital head spots, dorsal b lotches 
and those before and behind ttle pectoral axilla sl igtltly different on ttle bottl sides 
Of the flstl. 

Dorsal-fin with the anterior eight membranes blackish brown, every second membrane 
base With a pale to opalescent spot~ poster iorly mottled dark brown and light. Soft 
fin brownish , paler towards distal margin, covered by large light spots. especially 
prominent posteriorly. Anal-fin mottled browniSh, edge narrowly dark. Caudal-fin light 

browniSh with large. indistinct light spots on dorsal lobe and along m iddle; close to 
base, above lower lateral line section level a black spot with white to silvery spots 

contained in a pale ring around, diameter little less than that of eye. Pelvic fin 
brownish outwardly , lighter Inwardly. 

299 mm specimen i s the only specimen available with three large dorsal -flank 
ocelli . 

Young fistl {from ZMA 105.083. 47.6 mm SLl are yellowisrl white on underside and 
lower part of head, trunk and caudal pedunCle, up to pectoral axilla level. Dorsum 

brown grey, sides lighter. Nape and forehead brown-grey. Lower lip white posteriorly , 
grey anteriorly. Upper lip grey dorsally and along margin. white caudally and ventral 

ly_ Preorbltal greyiSh. Cheek silvery dorsally; operculum, preopercu lum and subopercu
lum greyish with some Silver espeCially anterloT·ty on operculum and suboperculum. No 
pre- or postorbital dark stripes. A pale narrow stripe obliquely dorsad-rostrad across 
nape from gill-cleft. 

Along middle of s ides three dark spots. (1) dark-brown, roundish just posterior to 
pectoral aXilla level, below upper lateral li ne section. With famt narrow dorsal 
extension; (2) -faint, brown, above vent , with -fainter extenSions dorsad and ventrad; 
(3) dark-brown, horizontally extended, above soft anal-fm, with fainter extension 
along caudal peduncle middle to caudal base spot. 

Spmous dorsal-fin smoky , soft fin clear with dark spot on each ray base. Anal-fin 

clear . base narrowly dusky. PelVic-fin clear . Caudal-fin faintly smoky. especially 
med lan ly ; mid basall y a roundiSh spot, slightly extended caudad; large whitish sp o t 

dorsocaudal and ventrocaudal to base spot. 

ThiS colour pattern is found in specimens up to about 55 mm ; then short vertical 
bars develop. the first (Bar 1) wittl ttle first spot in center. ttle second (Bar 2) 
absorb ing the second spot. Specimens c. 60-70 mm develop large light spots on the 
back, two horizontal dark bands outwardly in the soft dorsal-f in; occasionally narrow 

dark vertical shades betllnd Bar 1 {:Bar lal. and behind Bar 2 (:Bar 2a); a bar {Bar 31 
may also show through the anterior part of the th ird -flank spot; light spots preceding 

caudal spot stili indistinct. Specimen:!: c . 70-80 mm have light spots als o on Sides 
(or only on the Sides). well-developed vertical bars (1. la, 2 , 2a, 3; but a-bars not 

always apparent): the third flank spot tends to become absorbed by Bar 3, the caudal 
base spot tends to be Isolated from caudal peduncle pigment , and lighter spots around 
brighten. At 90- 1 00 mm, no flank spots remain. the soft dorsal-fin becomes l ight-spot
ted and the Isolated caudal base spot tends to take a more dorsal POSition than in 
s.maller fish. Specimens c. 130 mm have light spots on the back. Side spots whitish 
or silvery, the caudal base ocellus IS ocellated and lies dorsal to the lateral line, 

a- bars always distinguishable. Specimens 161 mm and larger develop an ocellated spot 
dorsally In Sar 3 and spots behind pectoral aXilla appear. Specimens over 200 mm have 

lost the light back spots and on the Sides they also disappear , Bar 3 IS lost at lar-
ger sizes . but Bars 1 and 2 have dark spots dorsally and all have more or less of 

spots behind the pectoral axilla. 
Large adults (>200 mm) are more or less brownish with light undersloe. The verti cal 

bars are pointed ventrally_ The Bar 3 ocellus usually is roughly boomerang-shaped with 

apex directed rostroventrad. There IS commonly a second caudal ocellus below the lower 
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lateral line level , contiguous or not with the major o c ellus. A spot or bar is more o r 

less evident from the gill-clef"t. obliquely forwards and upwards to the nape sides (in 
very young. the posterior light mar gin i s more conSp ICUOUS, In the 299 specim en conti 

guous with dark anterior nape). Small silvery scale-center spots are found In abou t 
half o f the spec imens over 200 mm, more or less neatly a r ranged in hOrizontal ser ies 

on -flanks and caudal peduncle; in those without. the sides are indistinctly light/dark 
marbled. 

Holotype. Schneider (1 SO t) afforded C,chla ocellaris a very -fine plate (no . 
65 ) besides the description: 'Cichla with large gape, oblique, lower jaw long. poin 

ted. with small teeth in single series. two dark transverse stripes, large black spot 
at end of dorsal-fin. black ocellus bright white at base of rounded and scaly caudal -

fin, lateral line descending towards anal-fin, whereafter straight. dorsal - fin with 
middle hollowed, basally scaly, scales small, vent far back. Branchiostegal rays 5 . P. 

15 . v . 1/6, A, 3/14 , C. 20, 0.15/32. Habitat as the preceding IIndia ortenta l i/.' 
(Translation from the Lat in ). That part is probably by Bloch; a note appended by 
Schneider IS open to various interpretations: 'Branchia spura nulla, nec maxillae 
branchiales, sed ossa duo a!pera in palato extremo. Schn.'. 

The specimen has since J.)een studied only by Muller l:w Troschel (in Schomburgk 1849) 
who merely remarked on the dextrally interr upted, sin istrally continuous lateral 

line. 

The stated type- locality. 'India orientali' , is certainly an error, either from 
incorrect Origi nal locality data, or a lapse in the compilation of' the manuscript of 

Schneider (1 801). It is very l ikely that the fish came from Surinam a~ this coun try is 
a common source of 18th century South American natural h istory objects. 

The holo t y pe is preserved in relatI ve ly fine condition. somewhat soft and slightly 
discolored. It has 7 or 8 series of teeth in the upper Jaw, about f'ive in the lower 

jaw, not a single series as stated in the original description, apparently an obser
vation lapse (already subjected to Heckel's (18401 sarcasm!. 

The specimen is a -female 183.4 mm SL . 219.1 mm TL , agreeing excellently with 
Surmam ese Cichla o f t.he same size . The Shape an d remains of colour pattern ar e 
ap p'arent f rom Plate XV . fig. 2; measurements are given in Table 38. It departs from 

Surinamese Crc h la only In the scaly pectoral- -fm base. and IS notable for havmg 
the r ight. side lateral l ine interrupted (as pom t ed out by Muller ~ Tr oschell. 

In Shape It depar t s from the specimen decribed above chiefly in lacking a nuchal 
protuberance. Squ. long. 7 t. First InfraorbItal scaly adbuccally; most of predorsal 

m ld lme naked. Pectoral-f in base , on left side also adJacent pectoral axil l a, scaly 
between rays 1 to 10. Pelvic-fin scaly anteriorly on both sides. Dorsal - fin scales 
runn ing in Single series on soft f in membranes except last fou r; series gradually 
shorter poste riorly on f in. An al - Tin heavily sc aly anterlorlv, to edge OT fin, SQua 
mation gradually restricted to base posteriorly, last membrane naked. Left Si d e late
ral line smoothly cont inuous. on right Side interrupted, with two horizont.al scale 

series separ a t ing the sections (41/34); four tubed scales on caudal - fin base, conti
nUing lower la teral line, and long tube series , to distal edge oT Tin squamatlon, 

on membranes D3-D4, V4-V 5 on right Side, 03 - 04, V3 - V4 , V4 - V5 on left side. O. XV.le , 
A. III.11, P. , 4 . Soft dorsal - and anal-TinS with rounded tips, not reaching to base 

of caudal-fin. Caudal-fin lower lobe regenerated , hind edge damaged, otherwise appea
r ing truncate. Rakers 7 .. , +' B. 

Back ollvaceous. middle Sides somewhat lighter, below pectoral - fin base lev~1 yel
lOWiSh , abdomen greyish. Traces of narrow, ventrally narrowed dark Bars 1 ;;ind 2 from 

halfway between latera l line and dorsal-fin d own to lower lateral line lever. Angled 
but Irregular brown b lotch above lower lateral line anteriormost portion With a few 

Silvery dots around i t; scattered Silvery dots also anteriorly on flank s assOCiated 
wl'th Bars t and 2. Soft dorsal - fin dusky w i th large round pale yellowish spots. Anal-

fin i mmaculate. Cau d al-fin With dorsal dark brown ocellus, wlt.h bright white semiCirc
le anteriorly, paler whit.e semic i r cle posterio r ly, trace of anot:'er, contiguous spot 

on lower lateral line level ; large light spots on so;:t. portion. 
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Fig . 106. Cichla ocellaris. Snout tip in lateral aspect. to show interrupted lip 
foldS and African type lower lip attachment to maxilla. Scale 1 mm. From NRH A82/ 3425 . 
50 mm SL. 
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lOP A 

Fig. l OB. C;c hla ocella r ;s. Latera l aspect of su spensor ium. Sca le 2 m m . A ang
u loarticu lar . 0 dental, Eel ectopterygoid, ENT entopterygoid, HYM hyomand ib ula, lOP 
interoperculum, HPT metapterygoid, MX ma)(i ll a, P palatine, a q u adrate, S symp lectic, 
SOP su bopercu lum. From NRH AB2/J426, 1 1 m m SL . 
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Fig. 109. C;chla ocellaris. Neurocranium in lateral (top; cartilage stippled). 
ventra l (left lower) , and dorsal (right half ch iefly, lower right) aspect. Scale 2 mm. 

SOC basIocc ip ital, EX eXQclppital. F f rontal, N nasal , PAR parietal. PO prootic , PS 
parasphenold, PT pterot ic, SPH sphenotic, V vomer. From NRH A82/J426 , 71 mm. 



Osteology, Notes taken Trom a 71 mm specimen, cleared and stained w i th alizarin 
and alcian blue (Figs. 107-114 . NRH A82/3426 - Alizarin 44, Brokopondomeer, 31 Aug. 

1966). Branchiocranial structures are as described by Hachado (1973) and Stlassny 
(1982), 

Notable cranial -features include the relative elongation of the skull as well as 
many skeletal elements. The supraoccipital crest is relatively low (Figs. 107-1091. 

The dorsal skull lateralis canal has foramina at the ends of a the long tublform 
nasals. five frontal foramina of which the rostralmost faces the posterior nasal fora

men, another caudal and lateral to it. one opening -formmg a jOint coronalis open ing 
with that of the opposite sides (medial f rontal ridge very low), one lateral to the 
anterior end of the narrow frontoparietal crest. and one opening jointly with the 
rostral of three pterotlc foram ina. Oeep narrow fossa anterolateral to the med ian 
canal opening, end blind close to the divide of the transverse canal. 

The parasphenoid has a feebly developed articular apophys is and surface just ante

rior to th~ parallel projections forming a symphysIs w i th the bas iocc i p ital. The 
basiocc ipital has marked bi lateral ridge-like ventral processes for the attachment of 

Baudelot's ligament, Rostrally, the basioccipital contributes marginally to the sup-
port for the apophysis otherwise formed by the parasphenoid, but do not seem to enter 

the articulating area. 
The palatine has a long ventral spine tightly .fused along the rostral margin of the 

ectopterygoid. reaching to the level of the quadrate. The ectopterygoid ends narrowly 
near the palatine head. A strand of carti lage lies along the long adjacent marg ins of 
ecto- and entopterygoid. A narrow laminar expansion of the ectopterygold overlaps the 

rostral margin of the quadrate . but does not extend to the articular head of the quad
rate. A laminar narrow expansion of the quadrate overlies the dorsal margin of the 

rostral p ortIOn o.f the preopercle. The symplectic has a lamtnar dorsal project ion up 
between the cartilage-filled laminar ventral expansions aT the metapterygold. 

The preoperculum (Fig. 110) IS slender. little angled , with rather short vertical 
limb marg ined with cartilage ventrally. There are seven canal o pen ings , one at each 

end . two faCing ventrad-laterad on the lower l imb , and three caudad on the vert ic al 
limb. the dorsa lmost more laterad than the lower two. 

The sUborbital series (Fig. 110) cons ists in a lachrymal and six infraorbltals. The 
lachrymal has a dorsal. two rostral and one ventral canal opening. The fi rst infraor

bital is broad and chiefly laminar and contiguous with the lachrymal; dorsally runs a 
canal which rostrally has a joint opening w ith the ventral fo r amen o f the lach rym al 

canal. The five succedlng infraorbltals are simple cana ls. partl y overlapp ing at the 
ends; the first overlies the caudodorsal t i p of the preceding Infraorbital, and the 

last is notable for being inclined caudad away from the sphenoid . 
The premaxillary (Fig . 111) alveolar processes are s ligh t ly longer than the ascen

d ing , and carry teeth to near the distal tip, the prOXimal tip is separated from that 
of" the opposite Side premaxilla by a distinct though narrow gap. The articulating pro

cess is slightly shorter than the medial process. A long canal penetrates the ascen
ding process . opening on the caudal face by a wide foramen slightly ventral to the tip 

of the art iculating process, bet.ween it and the medial process. 
The maXilla (F ig . 11 1) is long. With nearly straight anterior blade margin, and a 

prominent posterior process near the articulating head . 
The long dentals (Fig. 112) are united symphyslally ; the canal-bearing li mb has 

five lateral1! foramma. Medially on the anguloartlcular i s a m inute coronomeckellan 
over the caudal end of the Meckellan cartilage. The retroartlcular is recogOlzable as 

a separate element. The ascending spine of the anguloartlcular is long and prominent , 
and the ventral process is Wide and projects rost rad of the caud almost dental latera

lis foramen. 
Tne dental and the alveolar processes of the premaXilla are extensively toothed. 

The teeth are small, strongly Iinguad-curved and depreSSible. sepa rated from the basal 

attachment bone stub by an unstained gap. Teeth in about three crowded series on den 
tal. f ive on premaXilla , 

1 B + 17 vertebrae , hardly eVident ventral apophyses on third vertebra, but opposing 
ventral parts of 5th and 6th abdominal vertebrae strengthened. 

Basapophyses from third vertebra. closed haema l arches below three last abdominal 

centra . 
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Fig. 110. C;Chl . ocellar;s. Preope r c u lum (left) and su borb i ta l series ( righ t ) in 
latera l aspect. Scale I mm . LAC lachrymal , 1- 6 infraorbl ta ls. From NRM A82/ 3 426 , 71 mm 

SL. 
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Fig. 11 L C1Cl1la ocellaris. Upper jaw elements. A, right side maxi lla in lateral 
aspect; e, right side maxillary head in me-dial aspect; C, right sIde max i lla in rost

ral aspect; 0, left Side premaxilla in rostral aspect. Scale 1 mm. From NRH A82 / 3L26. 
71 mm. 
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Fig . 11 2. C;c"'a ocetlaris. Lower jaw In ventro l ~tera l spect. A anguloarticul ar, 0 
dental, RA retroartlcu lar. Scale 1 mm. From NRM A8213426, 11 mm SL . 
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Fi g. 11 3. Cic hla ocellaris. Right s ide p ectoral g ird le in latera l aspect !left) 
and part of same in med ial aspect (right ), Scale s 1 mm. CL c le ithrum, SCL sup rac leit
hrum, PCLD distal postc le ithrum, PCLP proximal postcleithrum. From NRH A62/3426. 71 mm 
SL. 
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Fig . 114 . C;chla ocellar;s. Caudal skeleton. Sca le 1 mm. ACC median interhypural 
cartilage. EP epurals. HYl - 5 hypurals . PH p arhypural. From NRH A82/3426. 11 mm SL. 
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The post temporal lacks a caudad directed distinct canal opening. but IS not c losed 
next to the posttemporad openmg OT tne proximal extrascapular canal. The distal 
pos'tclelthrum has a prominent rostrodorsad directed spine-like process (Fig . 113). 

The caudal skeleton (Fig. 114) is prObably atypical in this specimen, in which the 
neural spine of the fourth caudal vertebra forms part of the ray support , and that of 
the third is reduced. The first epural articulates with the second vertebra. A promi
nent parhypural spine. Rostral to the prOXima l tiP of the second epural is a Spltnt o'f 

bone, that may be abnormal. All hypurals (3 epaxial, 2 hypaxial) are separate; between 
the 2nd and 3rd is a piece of cartilage free from the remaining cartilage, viz . v ent-

ral and dorsal plates and ends o'f epurals and hypurals, and a strand slightly dista l 
along the caudal skeleton. Nine procurrent and eight principal rays in each lobe. 

Discussion 
The genu! Cichla takes a central position in clchlid systematics, not only for 
bemg 'type' of the family, but because o'f i ts strlktngly perch-like outward appearan

ce (Plate XV, Tig. 2), espeCIally the dorsal-Tin, colour, and continuous lateral line, 
and also some Internal features reminding both of lower percoids and African rather 

than other South American cichlids. 
Although Regan (1906b) considered Acara (= Aequidens, sensu lata) the most 

primitive South American cichlid genus, he illustrated the phylet i c position of 

C;chJa as a lineage separated at the base from the rest. Reasons were not stated. 
In 1920, he proposed a difference In the composition of the basicranial pharyngeal 

apophysis as a bas is for diViding African cichlids into two groups, and remarked, in 
the passing. that 'all the American Cichlidae (except Cichla, whiCh resembles 
Haplochromis) have the pharyngeal apophysis formed as in Tilapia'. The Hap-

lochromls type apophYSIS IS formed by the parasphenold medially, and the baSiocc i 

pital laterally; the Tilapia type apophysis is formed by the parasphenoid alone 
,but cf. revision in Greenwood 1978). 

The pharyngeal apophYSIS of cichlld fishes has been of some importance to in trafa
millar grouping attempts (eg . Hoedeman 1947), but a survey of the Af rican species sho
wed a variety leading Greenwood (1978) to conclude that its value is doubtful. The 

South-American Clchlids that I examined tend to resemble rather the TyJochromis 
type, distinguished by GreenWOOd, In which the prootic is excluded from the 'forma t ion 
of the apophysis, as In TyJOChrom/s, Etroplus, and Paretroplus. In Clchla . 
like In other South American cichltds examined. the basiocclCital forms some support 

for the parasphenoidal apophYSIS, but It seems to be excluded from the articulating 

surfac~ . Notable for Ctchfa is, however, the very feebly developed apophYSIS, and 
the strong admedian l igament ledges of the basioccipital. 

Hachado (1971,1973) did a detailed study of Cich/a taxonomy and osteology, but 
he looked only for species differences and had no comments on the phylogenetic value 
of the numerous characters that he studied. A set of characters In d ifferent systems 
were studied and analysed by Stlassny (1982), who arrived at the conclusions that 

ClchJa IS an advanced form probably related most closely to Crenicichla. 
The only generic character emphaSized by Machado ('973) is the J-shaped (Travassos 

&. Pinto 1958a) preoperculum, but It is seen in several other cich li ds, and I doubt 
that there is a natural break of phylogenetic SIgnificance between L- and J-shaped 

preopercles. 
Stiassny (1962) attempted to clarify the phyletiC position of' Cicn/a, and pre-

sented some musCle and skeletal features Judged to be apomorphic . She maintained that 

the lower phat"yngeal Jaws divergtng posteriorly w i th a large dentigerous area, origin 
:)f the m. pt,aryngocJeitnralls mternus on the lateral face of" the cleithrum (also 

10 Creniclchlal, an elongate and strongly rostrad directed urohyal spine, a unique 

:lars dorsomedlalis of the nl . sternonyoldeus between the cleithrum and urohyal, 
ncr eased number of mlcrogillrakers. arrangement of ligaments and muscle-attachments 
lssociated With the maXilla, a cartilage plate between hypurals :2 and 3, a rostrad 
jlrected SPine on the distal postclelthrum {also In CreniclchJa and Serranusl. 
tnd an Increased number of abaomlnal vertebrae (also In Cremc/chla. Serranoch-
'omls and Rnamphochromls) are apomorphlc features at" ClCl1ia, and not.es only 
n passing some lower percoid, non-clchlld features. She ends With suggestrng a close 

'elat.lonshlp to Creniclchla. 
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I have not reexamined the muscle-systems, but do have comments on the other charac 

ters. A great majority of the character states studied in Clchla tsee especially 
Hachado 1973, Regan 1906b, for data additional to those given in the above descrip

tion) appear to be plesiomorphic . As an autapomorphy I can suggest only the form and 
position of the symplectic. It seems then somewhat wishful thinking to suggest, as 
Stiassny does, that the branchiocranial anatomy of Cichla insofar as it resembles 
lower percolds, would be a character reversal instance. ~dmjttedly. Cichla may 
very well be adapted for swallowing large prey, by the elastic branch iocranium and the 

movable teeth. but it need not be derived relative to other cichlids in those res 
pects . 

The jaws ot Cichla are rather long. yet appear unspecialized. The ascending 
processes of the premaxilla are relatively short and not much protractile, compared to 

advanced South American piscivorous cichlids. The premaXilla is notable, however, for 
not having a large foramen medially on the lateral face of the ascending process. The 
maxilla is long and straight, but far from the length of advanced piscivorous cichlids 
like CaQuetala. The lower Jaw IS rather shallow and flat, but quite long. The ang
uloarticular is notable for the long ventromedial process, similar to that in geopha

glnes . The teeth are completely movable, also the pharyngeal teeth. a condition found 
also In Crenic/chla. but.. as should be noted, also in Perea, and many other 
teleosts (type 4 teeth In Fink 1981b). 

A putative autapomorphic character of' Cichla is in the shape of' the symplectic. 
In all otner clchlids (and fishes) that I have seen, the symplectic ends truncated in 
tne cart ilage field lateral to the suspensorlal hinge o~ the interhyal. Hachado (1973) 
described the symplectic with the same form, nence my specimen would not likely be 
abnormal. 

The number oT microgillrakers IS not Increased . and they are not of the modal cich
lid type, but of a specIal. primitive 'form. The ax i al accessory cart i lage of' Cich-

la IS found also i n some geophaglnes, and rUdimentary In Crenlcichla and Ae-

Quidens. Some ktnd of bud or minor process is commonly present proximally on the 
d istal postclelthrum in South American c iChlids, and is Clchla - like in some Per
ClchthYlds (Arratia, 1982), Serra nus (Stlassny 1982) and: St,z ostedlon (pers. 
obs.l. ThiS would also seem to be a pleslOmorphic. at least hardly a convincing apo
morphic feature. The abdominal vertebral number (totals:;: 19+16 , 18+17; Regan 1906b, 
Hachado 1913. supra) would seem to be ancestral . as pOinted out above. A long for
wards pOinted urohyal spine characterizes also centropomids (Greenwood '916. Fig. 21). 

and Polypnon (Percichthy,dae7; Arratia 1982, Fig. 38), 
Considering then. the lateral IS system, the infraorbitals, the posteriorly separate 

(not ·dlverglng') lower pharyngeal Jaw elements, lateral position o-f the second pha 
ryngobranchial, tong eplbranchlals, the gill-raker number and shapes , slender pharyng

obranchial 3 with small dorsal articulation facet . the dorsal-fin shape , continuous 
lateral line, scaly fins, triradlate caudal - fin lateral line. many procurrent caudal-

fi n rays, the baSioccipital ligament processes, and other plesiomorphic features as 

listed by Stlassny (1982); perhaps also the depressible teeth. Cic"'. would seem 
to Illustrate the idea that a large generalized Plsclvore taking large prey is most 

likely pleslOmorph ic form to survive relatively unchanged in a high-diversity region 
like tropical South Amenca~ C,Cl1la may also have the most primitive karyotype of 
Neotroplcal clchhds (Thompson 1919). The problem may be rather asserting the rela 

tionships of' Clcl1la w i th any of' the lower percold -families. Within the Clchlldae , 
eVidence IS conflicting, and outgroup comparisons are needed to see If any of the 

strong re!\emblances to Crente/chla (Stiassny '9821 or geophaglnes (p. 3(9) or 
African clchlids may contain some deCisive apomorphlc character. 
It may be worth noting that there IS a positive correlation in large size, few spe

Cies In a group, predatory behaViour, and relative ancestry among South American fis

hes In general. The two nandld species are p r edators, though of smaller size , isolated 
members of a f amily With representatives otherWise In Africa and Asia. The osteoglos 
slds. Osteoglossum With two. and Arapalma with one species . are large predato-
ry fishes of" a relict group. Erythrlnlds are large predatory characoids that may be 

the most primitive members of the Characoldea. 
Selection j:)ressu r e appears to affect c hiefly non- predators of small to moderate 

sIze. Clearly. a fish taking prey of a Quarter its own size or more, as Cichla and 
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Hopllas may do, have lit tie -fOOd and energy problem In South America, and can stay 
relatively unmodified. Fish taking prey much smaller than their mouths on the other 

hand, cannot afford to be generalists in a diverse community, but must elaborate on 
optimum trophic structures to efficIently utilize food available to them. Preferably, 

they should reduce size to utilize a larger class of suitable food items and spec iali -
ze mouth parts and dentition . As small size likely affects dispersal capability. there 

IS here a, partial at least. explanation for the diversity of advanced minute -forms in 
South Amer ica. 

The large plscivores. like Cichla are certainl y highly specialized as preda-
tors. but may have been so long before the present diversity of the tropical South 

American fish -fauna started to develop . 

CICHLASOMA 

PleslOps (Cichlasomal Swalnson, 1839. Nat. Hist . Fish. 2. p. 230 (type by 

monotypy L. punctatus Linnaeus pt. = Labrus bimaculatus Linnaeus as rest
rictedl 

Plesiops (Cichlaurusl Swainson, 1839. Nat. Hist. Fish. 2. p . , 73 (variant 
spelling of Plesiops (Cichlasomal)' 

Clchlosorna Regan. 1905. Ann . Mag. nat. Hlst. (71 16, p. 61 (unjustified 
emendation of Cich/asoma). 

Cic,'1/asoma amazonarum Kullander. 1983. ReVIsion Cich/asoma. p. 115. PI. V , 

-fIg. 2 (Peru, depto Loreto. R. Amplyacu system. little upstreams of Pebas. Sacanta 

del Tuye, righ t bank tributary o-f the R. Ampiyacu. floatmg meadow near mouth). 

Cichlasoma araguaiense Kullander. 1983. Revision Cichlasoma. p. 252. PI. XIV. 
fig. 1 (Brasil, est . Mato Grosso. R. Araguaia system. small Igarape tributary to I9a
rape Sangadma, tributary to the R. das Mortes, 1 km from XavantinaL 

Labrus bimaculatus Linnaeus . 1758. Syst. Nat. ed. 10. 1, p . 285 (M. Mediterra
neo). 

Acara Gronovii Heckel. 1840. Ann/n wien. Mus. Natges. 2. p . 361 (Filisse in 
SUrinam). 

Sparus fllamentosus Gray. 1854. Cata/. Fish. GronolN. p. 60 (Surmami). 

Clchlasoma boliviense Kullander. 1983. ReVis/on Cichlasoma , p. 165, PI. VIII. 
fig. 2 (Bolivia. dept.o Santa Cru z. R. Guapore system. R. Uruguaito, tributary of the 
R. Quizer. 13 km S San Xavier). 

Acara dlmerus Heckel. 1840. Annln wien. Mus. Na tges. 2. p. 351 (Cujaba- Fluss). 
Acara margmatus Heckel. 1840. Annln 'lNlen Mus. Natges. 2, p. 350 (der Nahe 
von CUJabaL 
?Heros centralis Holmberg, 1891 . Revta Argent. Hist . nat. 1, p. 1 B3 (Repub
lica Argentina, Provincia de Santiago del Estero). 

C/chlasoma orientale Kullander. 1983. ReVIsion Cich/asoma. p. 177, PI. IX. 
fig. 1 (Bras i l. est. Ceara. R. Curu system, Pentecoste . reservoir). 

Cichlasoma ormocense Kullander. 1983. Revision Cich/asoma. p. 106, PI. IV. 
fig.2 (Colombia, depto Met.a. R. Meta system. Laguna Mozambique, at shoreline on N 
Side of lake). 

Cich/asoma paranaense Kullander. 1983. RevisIon ClchJasoma. p. 241. PI. XlII. 
f ig. 1 (Brasil. Est. Mato Grosso do Sui, R. Parana superior system , mun. Tres Lagoas, 

varzea on the left bank of the R. Sucur iu. at Fa-zenda Santa Luzla . near urubupung3 
oaml. 
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Acara portalegrensls Hensel, 1870. Arch. Natges. 36, p . 52 (bel Porto Alegre 
in stagmrenden Gewassern). 

C/ch/asoma pusillum Kullander. 1983. Revision Cichlasoma, p, 221, PI. XII. 
fig. 1 (Paraguay. depto Alto Parana. R. Alto Parana system, Puerto Palma). 

ClchJasoma sanctif'ranciscense Kullander. , 983. RevisIon Cich/asoma. p. 227. 
PI. XII. 'fig. 2 (Brasil, Est. Bahia, R. Sao Francisco system, Lagoa Viana). 

Chromis Taenia Bennett. 1831. Proc. Comm. Sci, Corr, zoo!. Soc. Lond. 1. p. 
112 (Apud Trinidad), 

See Part L 

CLAVIFORAMINACARA n , gen. 

Type- species: Acara marona Stemdachner. 

Acara Maronli Stetndachner, 1882. Oenkschr. k . Akad. Wiss . \.then Hath. - natw. 
CI. 43. p. 141, PI. n. fig. 4 (Maroni- Fluss In Guiana). 

Character states meriting generic separation of C. marani; have been listed in 
Pal't I (p. 280), The characteristIc head squamation and first epibranchial a re snown 
In FIg. 115 . It IS a deep-bodied, strongly compressed species With steep f ront. The 
co loration IS diagnostic, plain yellowish to greYish with contrasting dark markmgs: a 

dark brown stripe from nape through eye to junction of sub- and interoperculum: a 
blaCk b lo tch on and above upper lateral line margined by narrow light vertical bars. 

continueo fainter down the side. Fm~ Without. markings. 
The generIc name IS feminIne, and refers to t.he keyhole-like flank marking. Alt 

hough a distinct Torm. no doubts have been expressed previously about the assignation 
of C. marOn/I t.o tne genu! AeqUidens. The species IS a b iparental substra't.e 
brooder. 

COERULEACARA n. gen. 

Type-species: Cychl3soma pulchrum Gill. 

CiChlosoma (AeqUidensl blseriatum Regan. 1913. Ann. Mag. nat, Hist , 
(81 12. p . 471 (R io c.ondotol. 

Acara coeruleopunctata Kner &. Steindachner. 1863, In Kner. Sber. k. bayer. Akad. 
WISS. HunCh. 2. p. 222 (RIO Chagres 1m Staate Panama, Nordseite). 

Acara coeruleo-punctatd var. la't/Trons St.e tnd achner. 1879. Oenkschr. k. 
Akad. WI~S. W/en Ma t h.-natw. C/. 39. p. 27 (grossen. seeart.lg ausgebreit.eten Clene-
ga o welche der Magdalenen-St,"orn mit emem selner ostllch gelegenen Haupt.arllle kurz vor 

sp.ln~r Hundung In Clas Meer bllCletL 

Cychlasoma pulChrum Gill. 1858. Ann. Lyc, nat. Hist. N, Y. 6. p, 382 I/West:ern 
portIon of Trlnldad/). 

Cnromls rlvula ta Gunther. , 859. Proc. zoo I. Soc. Land. 27, p . 41 e (Andes of 
Western Ecuador). 

Acara aeqUlnoctlalis Regan , 1905. Ann. Mag, n at. HI:;t, (7) 15. p. 337 (W. 

Ecuador!. 
Aequ10ens azuri'fer Fowler, 191'. Proc. Acad. nat. SCI. Phi/ad. 63 , p. 515, 
Fig. 7 (Affluent of the Chlmco River. near 8ucay, Province of Guayas, Ecuado,") . 
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Fig. 11 5. ClaviTora m;nacara maronii. Lef"t: head in later al view to show scal e pat
tern of cheek and gill-cover. From RMNH unreg. (SOK 1l. 53 mm SL. Right: laterorostra l 
aspect of f irst epibranchiBI; car ti lage st ippled ; note wide pharyngobranchiad 1 arm . 
From NRM unreg ., Alizar in 4,43 mm SL . Sca les 1 mm. 



Acara sapayensis Regan, 1905. Ann, Mag. nat. Hist. (7) 15, p. 340 (R . Sapayol . 

Coeruleacara has been treated in Part 1 (p. 271; pulcher group). and is recog
nizee on a medially expanded basibranchral 2. There IS uncertainty about the validity 

of the species C. coeruJeopunctata and C. latif'rons relative to C. pu/chra 
In the literature. I have seen C. pu/chra only from Trinidad , and do not know the 
others well. but recognize them provisionally. There is an undescribed species similar 

to C. pu/chra In the western venezuelan Orinoco system. 
There may be more Pacific slope forms species than there are names for, but I have 

not studied them, and tt"le synonymy of C. rivuJata is provisional. 
A form endemiC to the R. Huacamayo In eastern Pet"u , possibly belongs here, but may 

be a dIstinct genus. It is a mouth-brooder and has gill-rakers enlarged somewhat lIke 
geophagines. The pro'blem with thiS fish is that It agrees better In morphology with 

PaCifiC slope than With Caribbean coast Coeruleacara. Further work on these fishes 
WIll be Interesting. 

The gender of Coeru/eacara is Teminine; the name refers to the r iCh iridescent 
blue lines and spots. especIally on the head In species of the Caribbean group at 

least. 

CORYPHACARA n . gen. 

Type- specIes: Heros tempora/is Gunther. 

Heros coryphaeno,des Heckel, 1840. Ann/n w,en Mus. Natges. 2 , p . 373 (Rio
negro ... bel Harabitanas). 

Heros niger Heckel, 1840. Annln wien. Mus, Natges. 2, p . 375 (Rio-negrol. 
_ Centrarchus niger Jardine, 1843. Nat. L,or.lchthyo/. 5, p. 159, PI. 12 
" (Rlo Negrol. 

Clch'asoma arnoldi Ahl, 1936. Sber. Ges. naturf'. Freunde Ser/. 1936 , p. 138 
(Amazonas). 

Chuco axelrod, A)(elrod. 1971. Trap. FISh Hobby. 20 (11, p. 151, fig . (Vene
zuela). 
Cnuco axelrodi Fernandez-Yepez, 1971. Trop. Flsn Hobby. 20 (4) p. 15, fIgs. 
p. 16 (Aguaro River, Venezuela). 

Heros temporallS Gunther, 1862. Catal. FiSh. Sr. Mus. 4, p. 286 (-I. 
Acara (Heros) crassa Steindachner, 1875. Sber. k. Akad. WISS. 'Wien Math.natw. 
(I. 71, p. 88. PI. V (Amazonenstrom bei Teffe, Tonantlns, CudaJas, Coary, V,lIa 
bella und Obldos, im See Hyanuary und Saraca, so wle 1m Rio HyutayL 

Heros Goeld// Boulenger. 1897. Alln. Mag. nat. HlSt. (6) 20. p. 298 (Upper 
(unanl River, French GUiana. ~outh oT the Oyapok River). 

C'cnlasoma Hellabrunnl Ladlges , 1942. Zoo/. Anz. Le,pz. 140, p. 199. F'g. 
(O oel~lau+: des Amazonenstromes?). 

ThIS group needs furt.her study, but appears closest to Hoplarchus, having the 
lateral line on the dorsal lobe of the caudal-fin running between rays 03 and Ot., and 

tne same soot.s close to the hind margin of the orb It. The pale soots along thE" back, 
and the caudal spot are also sharea; young have a SUborbital strtpe. lost in adults. 

Only C.coryphaen(l;des nas a dark stripe back from the mouth across the cheek. The 

cneek is not naked ventrally. but In C. coryphaenOides tnere is at least antertor-
Iy a naked II:1e back from the laOlad marg,n of the> preorbrtal. In C. temporalls, 
scales adjacent t.o the naked line are closely approXimated. so that the cheek aopeal~s 

completely scaled. The hind border of the preopercuium IS not notched. Two supraneu
rals . Vertebrae ' ... 14. ParhYDural spine present. Two tooth-plates on Tourth ceratob
r anCh.al. Tne scales are la r ger than In HopJarchus (about 30 (28-34): two sertes 

between lateral lines), but the fIn sQuamatlon IS Wider. Large C. coryphaenOIdes 
may have the pectoral-fin base scaled. Young have long pOinted snouts: adults have the 

forer.ead strongly raised , prodUCing a dolohln-Ilke head shape: whIch IS more marked In 

the slenoerer C. corypnaenOides than In C. temDoralls. Teetn slender, conical. 
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23-27/20-25 in labiad se r ies, forwards size Increase; inner teeth In narrow band, much 

smaller than outer. Gill-rakers short, 6-9 e)(ternal1y on first ceratobranctll31. The 
upper lip fOld is continuous in C. coryphaenoIdes, interrupted in C. 
temporal/s. Anal-fin spines 6 In C. coryphaenoIdes, 7 or 8 in C. temporalis. 

The colour pattern of the f lanks is distinctive. C. cory phaenoIdes is uniform 
dark with a black vertical blotch above the posterio r hal f of the upper lateral line. 

e. r:emporale commonly features a mottled dark-light pattern, but may also have a 
n arrow horizontal b and along the side, with a vertical spot rising from it to slightly 

above the upper lateral line. 
Coryphacara coryphaenoides appears to b e r estricted to the Orinoc o, (Aguaro, 

Guarro)o) Negro . Trombetas and Branco. Coryphacara tempora/;s is widespread along 
the ucayall-Solimoes-Amazonas, and collected also In the Oyapock, Tocantlns, Cunanl, 

and Xtngu . 
Tne genenc name is feminine and refe rs to the Coryphaena-ilke head shape of 

adults. The group i s treated, as 'Section ,', in Part I (p . 27Jl. 

CRENICARA 

Cren;cara Steindachner, 1875. Sber. k. Akad. Wiss. Wien Math.-natw. CI. 71, p . 

99 (type by monotypy C. elegans Stelndachner). - Neuter. 
Dtcr ossus Stelndachner, 1875. Sber. k. Akad. Wiss . Wien Math.-natw. CI. 71, 

p. 102 (type by monotypy D. maculatus Steindactmerl. - Masculine. 
Crenacara Regan, 1905. Proc. zool. Soc. Lond. 1905, p. 152 (unjustified 
emendation of Cren i cara) . - Feminine. 

Crenicara filamentosa Laoiges, 1958. Aquar. Terrar. Z. 11, p . 204, fig. p . 20, 
(mog licherwelse vorn Amazonas). 

Dicrossus maculatus Stemdachner, 1875. Sber. k . Akad. Wiss. W;en Math.-natw. 
CI. 71, p. 102 (Lago maximo und Jose Assu sowle In Nebenar men des Amazonenstromes 
bei Tonantins, im Rio Hyavary und im RIO Tajapuru). 

Crenlcara praetorius; Ahl, 1936. Mi tt. zoo I. Mus. Berl. 2', p. 265 (Igara
pe-Iru ra -Mapiry). 

Acara punctulata Gunther, 1863. Ann. Mag. nat. Hist. (3) 12, p. 441 (Essequi
bol. 

Crenlcara elegans Stelndachner. , 875. Sber. k . Akad. WIS5. W/en Math. -natw. 
CI. 71, p. 99, PI. I. fig. 1 (Amazonenstrome bel (;urupa, CudaJas und Curuplral. 
Aequ;oens made;rae Fowler, 1913. Proc. Acad. nat. Sci. Phi/ad. 65, p. 576. 
Fig. 25 tIgarape de Candelaria , tributary of the Madeira River, approximatel y two 

mi les distant in Lat. S. 8· 45', W. Long., 63· 54', Brazill. 
Aeqwdens hercules Allen, 19L2. in Eigenmann lI. Allen. Fish . West. South 

Amer., p. 39, . PI. XXII, fig. 7 (Creek, R,o Morona). 

External characters of C. fllamentosum have been deSCribed In some detail (Kullan
der 1978), It I! an elongate fiSh With long slender caudal peduncle, large eye, narrow 
terminal mouth, tnterrupted lip fol d s, narrow lachr ymal. sou . long. (25 - ) 25 , fins 
naked e)(cept caudal-ftn base, no dorsal or ventral caudal-fin lateral lines; O. XIV

XV1.6.1-8.I, spines rising t.o fifth, then decreasi ng in length to 10th; A. II1.5.i-7; 
short pect.oral-fln; first pe lvic-fin ray longest: 3 -5 short ceratobranchlal ra !<ers. 

Osteological data Indtcate a geophaglne Wttn very strong oral Jaw dentition and 
some reductions correlated With small size. 

Vertebrae 13+'3 or 13+14; 1-2 last. abdominal vertebrae with hemal arches; 1 supra
neural; par-hypural spine; SI)( procurrent caud al-fin rays In each lobe; no vertebral 

hy papophyses: lower pectoral radials coalesced: no median Interhypu r al cartilage. 
Head depressed; no frontal crest; low short SUP1"aOCCtplta l crest: four dental. 

five preopercular, four lachrymal lat.eralls foramina; mfraorbltals 2 -5 contiguo us or 
separate In variOUS combmat: lons In d l ffer"ent: specimens: infraorbital 6 ~resent. Preo

percular nlnd margm. postt.emooral and sup raCle tthrum strongl~' serrat.ed. Jaws st.rongly 

372 



toothed. rostral teeth enlarged and procumbent. entire rim of alveolar process of p t"e

maxilla toothed. Ascending anguloart.lcular proces~ wloe. ending truncat.e. Rostral 
foramen on ascenolng premaxillary pt·ocesses. Gill- ra kers short, non-denticulate; n o 

microgillrakers . rakers on lower pharyngeal t.ooth-plate, fourth ceratobranchial teeth 
or mterarcuai cartilage. Small lobe on first eplbranchial; third pharyngobranchial 

large, Wide, wittl well-developed neurocraniad apophysIs, parasphenoidal pharyngobranc
hlad apophysis weak; fourth upper tooth-plate small; lower pharyngeal tooth-plate 

short and Wide. Base of -fifth branchlost.egal r ay medial to anterior ceratohyal. Uro
hyal spine caudad dlrect.ed. Cren/cara punctuJatum has 11.+14 verteb r ae. 

The genus IS distinct In the reduced dental lateral is foramen number, eVidently 

brought aoout by loss o-f the rostral foramen due to a ros:trovent.ral sh i ft. of the ante
rior lower Jaw teeth, also an apomorphlc concJltlOn. Bright red pelvic--fins of breeding 
females also appear unique, at least among Soutn American clchllds . 

Crenlcara has been associated With Batrachops and (.renicichla (Regan 
1 905a) for reason of the serrate preoperculum. a character state then not known in 
other clchllds. The eplOranchlal loDe IS not eVident externally, but coalesced pec
toral radials and abdominal hemal canal suggest rathef' a geophagine group. The colour 

pattern and Shape of' the smaller speci es reminds grea1:ly of Biotoecus. but that 
genus needsdeepe~st.udy. 

Crenlcara encompasses SIX species in two groups. C. punctu/atum and the 
unoecnbed Bolivian fo~m are larger (to c. 100 mm SL) and more high-backed than 
Hie rest Ito c. 40 mm SL). 

Crenicara fllamentosum is found In the Orinoco and upper and middle R. Negro: 
males have Iyrat.e caudal-fin . 

CrenJcar~ macula tum is collected in the upper R. Amazonas in Brazil (Solimoes 
materia l repOl~ted by S telndachner (1875) and Guaporean material reported by Haseman 

('9'1 c) may be misidentif ied or mislabelled). Hales have a broad lanceolate cauaal-
fin. 

UndeSCribed fflamentosum -Il ke forms are a smrtll species with minute spots over 
the body in the middle R. Negro. and one wit.h three horizontal series of Side-blotches 

In the upper R. Tapajos. 

Cremcara punctulatum IS taken along the EsseqUlbo, Huallaga, Ucayall, Javari, 
Madeira, Solimoes, Peruvian and BraZilian R. Amazonas. 

Similar to c. punctuJatum IS an undeSCribed species In the BoliVian Amazonia, 
wh1Ch has the aXial flank spots much deeper. 

Cremcara f"lIamencosum was recently re-descrtbed (Kullander 197B)~ StemdaChner 
(1675) has detailed descriptIOns of C. punctulatum (alSO f igured) and C. macu

la tum. 
Ohm 11978. 1980a, b , c) has documented protogynous hermaphroditism in C. punctu

/at-um; such IS more or less well veri f ied In other clchllds (Polder 1971; Ebermann 
11]6 I; Koslowski 1981 ; pel·s. ObS.!. as well as In laorOlds and other fishes . 

CRE NICICHLA 

Cren/Cfchfa Heckel , 184 O. Annln \IV/en. Mus. Natge s. 2. p . 416 (type by subse-
Quent deSignation by Eigenmann A. Bray ( 1894 ), C macrophz,halmd Heckel). - Femini

ne. 

Crenlclc hla acu t l r ostriS Gunther. 18C2. Cat.~ i . F /sn. S r . Mus. " . p. 307 (R iver 
( uoal (800 miles from the sea )) . 

CrenlC/chl3 alta Eigenmann , 1912. Mem. Carnef'. Mus. 5, p. 515 , PI. LXVIII. 
f Ig. J (Glu c k Island), 

Crente/cnla pte,-ogramma Fowler, 1914. Proc. Acad. nat. SCI. Phi/ad. 66, p. 
28 1 , FIg. 20 (Rupununl R1vel', British GUIana). 

(. renlCICl1la antl1urus Cope , 1872~ Proc. Acad. nat. SCI. Phl fad. 23, p. 252, pI. 
X . fig . 1 I AmbYlacu). 
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Crenlclchla blOcelfata R. von Ihenng, 1914. Revta Mus. paul. 9, p. 33] (RIo 
Doce, Est.. do Esplrlt.o Santo). 

Perca brasilIensis Bloch, 1792. Natges. auslfmd. Flscne 6, p. 84 , PI. CCCX, 
fig. 2 (Flussen Brasiliens). 

Cren/Clcnla britskii Kullander, 1982. Revue suisse Zool. 89, p. 642, F ig. 7 
(8raSII. Estado de Sao Pau lo, mun. Promissao, R. Tiete system, km 1 43 on BR-'S], above 

road in small brook). 

Crenicichla cametana Stemdachner. 1911. Anz. k. Akad. Wiss. Wlen Math. -natw. 

/(1. 48, p. 369 (Tocantans bel Cameta). 

Crenicichla .Johanna: var. carsevennensls Pellegrm. 1905. Bull . Soc. zool. 
Fr. 30, p . '68 (Ent re les r lvleres Carsevenne et Cach lpour (conteste f r anco-bresi
lien)). 

Creniclchla cincta Regan, 1905. Proc. zool. Soc. Lond. 1905, p . 166 (nom. nov. 
pro C. brasilienSIS Var. f'asclata Pellegrin). 

CreniClchla braSIlIensIs Var. -fasclat~ Pellegrin , 1904. Mem. Soc. zoot. 
Fr. 16, p. 383. f ig. 42,3 (l1arajo (Breslll)' 

Cycla combos Castelnau. 1855. Anlm. nouv. rares. POlssons. p. 1e, PI. 10, 
fig. 3 U·Ucayale ). 

CrentclchJa dorsocellata Haseman 1911 . Ann. Carneg. Mus. 7. p. 355. PI. LXIII 
(Campos, R. Parahyba). 

Crenlcicnla frenata Gill, 1858. Ann. Lyc. nat. Hist. N. Y. 6. p. 386 (/Western 

port ion of the Island of Tranldad / )' 

Crentcichfa GeaYI Pellegrin. 1903. Bull. Mus. Hist. nat . 9. p. 123 
(Venezuela ). 

Cren lc lchla haraldol Luengo ll. 8ritsk l. ·1974. Acta bioI. Venez. 8 . p. 554 , Fig. 
1 (r~a Parana frente a JUPI;). Hato Gross o). 

CrenlClchla ;guassuens/s Haseman. 191 ,~ Ann. Ca rneg. Mus. 7, p. 352. PI. LXI 
(Porto Unbao da Victori a , RIO Iguassu) . 

Crenlcichla Jaguarensls Haseman. 1911. Ann. Ca rneg. Mus. 7 . p . 351 , PI. LX 
(Jaguara. RIO Gr ande o f the Parana, Minas). 

(rentc /ch la Jot/anna Hecke l, 1840. Annln wien. Mus. Natges. 2 . p . 425 (RIO-GU3 -
pore). 

"Cye t/fa fasclata Jardine , 1843. Nat. L,Or . Ictlthyof. 5 . 14 1. PI. t. (- 1. 
Creme/ehla obtUS/rostrls Gunther, 1862. Cata/. Fish. 8r. Mus. -4 . p. ]05 
(River Capln l. 

Crentc ichla Juplaensis 8r1tSkl &. Luengo. 1968. Paps avuls. Zool . S. Paulo 21 . 
p. 171. Fig. 1 (RIo Parana, no Salta de Urubupunga . entre as Es tad e s de Mate Grosso e 
Sao Paulol. 

Cychla labrma SpIX. 1831, In de Martlus, Sel. Gen. Sp. PISCo Bras. p. 99, PI. 
LXII, fig. 1 (a! Clchla la brtna ) (marl Brasi llael. 

Cycla lacustns Cas telnau. 1855. Amm. nouv. rares. POIsson!. p . 19, Pl . 8, 
flg.3 (D/Que, ou etang pre s de Bahia ). 
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CrenlclChla Jenf;lculaf;a Heckel. 1840_ Annln wien. Mus. Natges. 2, p. 419 
(Rio - negro, bei Harabitanas). 

?Cremclchla adspersa Heckel, 1840. Annfn wien. Mus. Natges. 2, p. 421 
(Rlo-Guapore). 

Crenic/chla lepidota Heckel. 1840. Annln w/en. Mus. Natges. 2, p. 429 (Rio 
Guaporel. 

?Crenlclchla saxatilis (Var. semicincta l Steindachner, 1892. Denkschr. k . 
Akad. WISS. W,en Math.-natw. CI. 59, p. 376 (Bol ivia, ProvlnZ Yuracares, im obe
ren Chaoare bei Puerto de San Mateo). 

Crenic/chla lucius Cope, 1870. Proe. Amer. philos. Soc. Phila d. 11, p. 570 
(trlbutanes of the Upper Maranon, m Equador). 

Cren;clchl3 lugubris Heckel. 1640. Annln wien. Mus. Natges. 2 , p. 422 (Rio
negro). 

?Creniclchla f'unebns Heckel, 1840 . Annln wien . Mus. Natges. 2. p. 424 (Ma
togrosso am Rlo-GuapOl"eL 
?Cyehla' rut/lans Jard me, 1843. Nat. Libr. Iehthyol. 5, p. 142, PI. 5 (Rio 
Branco). 

Crenlcichla johanna var. fl . stngata Gunther. 1862. Catal. Fish. 81'. Mus. 
4. p. 306 {Rive r Capm; River Cupai (800 miles from t.he sea»). 

Crenlclchla macrophthalma Heckel. 1840. Annln w/en. Mus. Natges. 2, p. 427 
(Rio -negro). 

CremclchJa santaremensis Haseman. 19 1 ,. Ann. Carneg. Mus. 7, p. 354, PI. 

LXI!, fig . 1 (lagoon along the margin of the Amazon, three miles above Santarem). 

CrenlCICh la Drasiliensls Var_ marmorata Pellegrin. 1904. Mem. Soc. zool. 
Fr. 16, p. 383, Fig. 42.4 p). 

Crer1lClchla mucuryna R. von lhenng, 1911.. Revta Mus. paul. 9, p. 335 (Th20p

hila Ot.tOnl, rio Todos as Santos, aff1. do Hucury. Est. de Mmas Geraesl. 

Crenscichla (8atrachops) multidens Stelndachn er, 1915. Sber. k. Akad. Wiss. 
VI/en Math.-natw. KI . 124, p . 567, PI. I, fig. 1 (La PLata). 

CycJa mult/f'asciata Castelnau, 1855. Amm. nouv. rares. POlssons , p. lB, PI. 
10, fig. 2 (un des affluents de I·Ucayale) . 

CrenlClchla mul t/spmosa Pel legrin . 1903. Bull. Mus. His t . na t . 9. p. 124 
(Guyane fran~alsel. 

(ren/c/chl • . nanus Regan, 1913. Ann. Mag. nat. Hist. (8) 11. p. 502 (B r itish 
GUiana). 

Acnarnes Nlederlemll Holmberg, 189 1. Revta Arg. Hist. nat. 1, p. 181 (RIO 
PeqUirl. en Misiones. y en otros inrnedtatosl. 

(ren/Clchla notopnthalmus Regan, 1913 . Ann. Mag. nat. Hlst. (8) 1 " p. 502 
(the Amazon at Hanaosl. 

Creniclch la o rnata Regan, 1905. Proc, zool. Soc. Lond. 1905. p . 167. PI. XV. 
fig . 2 (RIO Negro). 

CrenlC"lcnla polystlcta Hensel. 1870. ArCh. Natges. 36. p. 58 (RIO Cadea des 
Urwaldes von RIo Grande do Sui). 

Cr~en'cl chla punctata Hensel, 1870. Arch. Natges. 36, p. 57 (aus Oem Guahyba 
bel Porto Alegre ... Bachen des Urwaldes; 'vJaldbacnen von ... St. a. Cru z ). 
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Crentcichla proteus Cope, 1872, Proc, Acad. nat. Sci. Phllad. 23, p. 252 (Am
bYlacu River). 

Crentclchla proteus Var. r largynnls) Cope, 1872. Proc. Acad. nat. Sci. Phi 
lad. 23 , p . 253 (Amby,acu River). 
Batrachops nemopterus Fowler , 1940. Proc. Acad. nat. Sci. Philad. 91: 283 , 
Fig. 54 (U cayali River basin, Contamana, Peru). 

Sparus saxatilis l/nnaeus, 1758. Syst. Nat . ed. 10, 1, p. 278 (Surinam). 
Sparus blocellatus Walbaum, 1792. Artedi Gen. PISC. lchth. 3, p. 298 (Suri
nam). 
Scarus pavontnus Gray, 1854. Cat. Fish Gronow, p. 63 ( Surlnami). 
?Crenlclch/3 saxatills Val', albopunctata Pellegrin, 1904 . Mem. Soc. zoot. 
Fr . 16. p. 374 (Surinam; Guyane anglaise; Guyane -fran'ialse). 

Bauachops scottii Eigenmann, 1907. Proc. Wash. Acad. Sci. 8, p. 455, PI. 
XXIII, fig. 8 (Buenos Aires). 

Creniclchla fa custris var. semtf'asc;ata DevincenZI 1939. Anles Mus. Hist. 
nar:. Montevideo (2) 4 (13): 34, Fig. 11 (RIO Uruguay (Paysandu)). 

Crenicichla ternetzi Norman , 1926. Ann. Mag. nat. Hist. (9) 18, p. 97 (Oyapock 
River at "Sant " Cafesoca. French GU iana). 

Creniclchla Vailiantl Pellegrin. 1903. Bull. Mus. Hist. nat. 9, p . 124 (La 
Mana (Guyane franryalse); Essequibo (Guyane anglalsell. 

Crentci chla v/ttar:a Heckel , 1840. Annln wien. Mus. Natges. 2, p . 417 (Flusse 
Cuyaba; Flusse Paraguay). 

Cren ic ichla w allacii Regan, 1905. Proc. zool Soc. Lond. 1905, p . 163, PI. XIV, 
fi g . 2 (R. Essequlbo). 

Ther e is uncertai nty about many of the species listed above as valid , yet Crenicich
la I S on e o f the most spec iose groups of South American clChlids. There remain to be 
d e scribed a large nu mber o f speCies , making a likely tot.al of over 50. As there IS 

conSi d e r able m orp holog ic al interspeci fic variation and as several species groups can 
be d is t. ingu lshed . e x tensive sp litting IS , however. anticipated. 

Spe c ies o ·f undoubted val id ity are acut/rostrtS, brasi lIensis, bntskii, cametana, 
cmcta. frenata, geayt. haro/do i, iguassuensls (but the type-series a composite), 
jaguarensis, johanna. jUpiaensls, la brina, lacustris, lent/cufata, lepldota. lugub-
rlS, macroph thatma. marmorata, mutt/spinosa, nieder/emil, ornata, proteus. saxatilis. 
ternetzl, vl tta t a, and wa IJacii . Cren;clchta alta I S problematiC. as the type-
ser ies OT C. va il/anti Includ es two species . one oT which is Eigenmann's; but C. 

vaillan t l m ay come t o oe suppressed In -favor of the better known name. Creniclchla 
anthurus may be t he same as C. lucIUs. but. the types of the latter are lost . 
CremcichJa b ioce/Jata von Iherlng (homonym of Sparus blocellatus Walbaum; but 
tha t n am e n ever used 3f"ter Walbaum ), C. dorsocellata, C. mucuryna. C. mu/tll:1ens. C. 

poly st1c t a (and C. punctata), C. sco ttlJ. and C. seml-fasclata. are C. 
lacustns- I lke speCies, atl oT which cannot reasonably be valid, w lt.h doubtTut dlf"
Terentlatmg :::hal~acterlstlcs and part.ly from 'the same places. CremClchla carseven 
nenSIS may be Within c. joha nna var iat.lon, but tittle material IS avatiable of 
the CYClOid - scaled (ren /ClcnJa . Cast.elnau 's C. combos and C. 
mu/t/fasclata are base d on fi eld sket.ches: most. autnors reTer them tc e'chla -
tne genus IS hardly recognizable from the figures, and they may be composites aT 

ClchJa and Crenlclchla speCimens , althou gh tenolng more t.o the latter genus. 
CrenlClchla nanus and C. notopnthalmus, like C. wallacII, are dwarf forms. 
of which there are sevEc'ral species In which dorsal-fin ocelh (diagnostic of C. 
notophthalmusJ are obviously a female character istiC - a reVISion must precede furt 
her at.tempts at evaluating their stat.us. 

Few species. are well - k nown from e><.ternai characters (recent descriPtions in KUitan -
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der 1982c, 1981d , 8ritskl Z. Luengo 196B) , and osteological work has been limited and 

non-comparative (Travassos a. Pint.o 1957, 1 958a, V. 9. Ribeiro ( 1 970b), Vandewalle 
1971. Regan 1905a!. 

Diagnostic generic character states listed by Regan (1 905a), ego denticulate preo

percular margin, Inner teeth depressible (fl)(ed In Bat:rachops), project-ing lower 
Jaw (jaws equal in Crenicara) are not shared by all species or not apomorphic. 

Ail species are elongate and relatively smail -scal ed (SQu. long . 33 to c. 130): 
with symmetrical. rounded, short pect.oral-ftn; roundish caudal-fin; naked pelvic-fin; 

some specres with scaly pectoral-Tin base; soft dorsal- and anal-fin bases with a few 
scales In very large specimens; separate flank lateral line, no dorsal or ventral 
lat.era[ line sequences on caudal--fln: long dorsal-Tin (usually about 20-24 sOlnes): 
discontinuous Ame r ican type lowe r lip fOld; second pelvic-tin ray longer than or sube

Qual In length to the -fIrst; three anal-fin spines. 
ColoratIon varies among rpecles. There IS usually a caudal--fln ocellus; often also 

ocelli in dorsal-fin or anteriorly on the side. 

Host species are rather large, some reaching over· 300 mm. others only 50 mm total 
lengt~\. Host have long snout.s wltn project ing lower jaw. a Tew have subequal Jaws. 
Sexual dimorphism is recorded for several speCies; there is also considerable onto

genetic and ind iv idual var ia tion In morphology and coloration, making speCies-level 
work difficult without large series. 

The type-species. C. macroohtnalma (Plate XV, Tlg. 4). has e)(traordinarily lar
ge eyes and extensively ctenOld sauamatiion. 

The geographical distribution of the gemJs IS s imilar to, but mor e e)(tenlve than 
that o-f Clchlasoma , Including also the HarowiJne, Oyapock, Negro, upppr Ortnoco , 
coastal river"s -from the La Plata nort.nwards. even two Patagonlan localities. All spe

cies are relat ively restricted In distribution, nowever, with, ego R. Sao FranCISco, 
R. Parana superior, R. Oyapock. Trinidad, and R. Negro endemiCS. 

Much remain:; to be learned about. part icular species. Proposed groupings therefore, 

are rather provisionaL Regan (191 3a), Judging Trom hiS key, separated C. jonanna 
f rom the rest on account of ItS CYClOid scales, and the rostral position Of the nost
ril, but t.he extent of cyclOid sQuamatlon IS very variable within the genus, and the 
nostril IS in a SImilar positron In som e other species. A further dIviSIon Into 

small-scaled and large-scaled species 1$ confirmed b y my data. Host species have 50-70 

squ. long. scales~ C. ternet:zI and C vlttata 80-90. C. mult:lspmosa c. 
90- 1 00, the extremely small-scaleo species well over 100. Dorsal-fin and vertebral 

counts are correlated. CUrlously tnere IS no fo rm With ranges between 70 and eo even 
though mtraspecific variation In CrentClchla !;peCles may span over as much as ten 
scales. Scale counts alone. however, do not suggest clear natural groups, although 

there IS an mteresting correlation With lip shape and size (small -scaled species lar
ger!. 

Blunt snou ted, small -scal ed speCies, but also Includmg Batrachops. have the 
upper lip fold continuous thr"Ough a moderately fleshy medial fold whiCh usually fits 
conve)(ly With the concave p ostlablal fold. The lower lip fold extends two thirds the 
distance to the lower Jaw tip. (Characteristic speclel C. Johanna, C. cincta. C. 

lentlCulata,· C. ornata. Bar:racnops spp.L 
Species with moderately pOinted snout, In ttle lower scale count range and C. Vlt

tata . have the upper liP f"Old Int.errupted me.-dially . t~le-: symphYSIS -f lestlY or not; the 
postlablal Told IS t.runcate or convex anteriorly; the lower Irp fold extends to near 

the lower Jaw tiO. 
Crenlc/chla mu/t/spinosa and C. ternetzi With acutely pointed snouts, have 

the u pper lip fOld Interrupted medIally. the symphYSIS w ith a fleshy convex fold 

extending slightly oacKwards and fIttIng the concave postlabral fold. The lower lip 
fold e><tends to near the low'er Jav,,' tip. 

The [rentc/ch la lep/dota group that I recognIzed (1982c) appears valid With 
inclUSion 0+ saxatills -I lke species. The-/acu~tns group (Kullander 1981c, 
1 982cj needs reVI Sion In'!;oiar as characters Ilst.ed are not unique. and C. cametana 
With fixed Inner teeth and somewhat Batracho.os-Itke head strains the limits even 
of the genus. 

The follOWing notl?s are a reply to S'tiassny's (1982) associat ion of" Creniclchla 

wltn ( /chla, which appears unfounded. 
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Osteology 
Descrtptlve n otes . Vandewalle (1971) described and figured tt".e osteology, espe
cIally the c r anIum, and myology of what he calls: Crenlclchla mul'tlspmosa. (Upon 
comparrson with Intact C. mult/spinosa . 1 do not feel certain about. the species 
determmatlon.) Travas$OS ~ Pinto figured and described Jaw bones ('957) and opercular 

bones (1958a) of C. jaguarensis. Stiassny (1982) studied some aspects OT cranial 
morphology in connection with an evaluation of" characte," 5tates In Clchla. For a 

more complete view . I have t.aken not.es on an alizarin specimen of" a C. saxatilis 
group spec ies (NRM unreg., AlIzarin 33,57 mm) and an aliza,-in-alcian blue specimen of 

c.protE'us (NRM SOK13431, Alizarin 69, 58 mmi: 
Ho!t striking about the CrenicichJ3 head IS the wide separa"tlon of orbit and 

ver'tlcal parts of the suspenSOrium, and the extensive precomm;ssural cranium. In these 

respects Crenicichla resembles lower periods su c h as perclds and centropomids . 
However, these features are effects related to the lengthening of the head, In Cre 
mcierlla. as well as in C,ch/a. Related features are probably the lateral pro-
minent. long hOrizontal aut.osphenoid ridge, the caUdally displaced mm. levatores 
extern; and interni (Stiassny 1982), and lack oT a 'hyomandlbulad snell' (a 
lateral extension of the ventral -floor of the rost.ral hyomandlbulad articulation soc
ket~ Stiassny 1982). although the lat.ter feature may be pleslomorphic. 

CrenlCIChla also have a much depressed head, showmg In low 'frontoparietal 
crest. absence of front.al median crest, and very slightly elevated bramcase. Associa
tedly, the opposed pt.erosphenold and prootic pedlcles ant.erlor to the lateral commmis
sure are connected by a short ligament (United on Stlassny 's figure, not shown at all 

by Vandewalle), instead of a long as in Cichlasoma; the pterosphenolo pedicle is 
prominent. as: pOinted out by Stiassny, but tess developed than in. ego Nannacara. 
The palatopterygoid series (Fig. 116) IS strikingly narrow , featuring some likely apo

morphlc characters. The palatine has only a short ventrad caudal proJection. the 
ectopterygold IS long and Wide, covering the dorsal portion of the entopteryg01d, 

which does not contact the reduced metapterygold. As pointed out by Vandewalle. the 
dorsal tip of the ectopterygoid cont.acts, llqamentously In my speCimens, the vomer 
head laterally. The supraocc i Pital . well removed from the coronallS -foramen, extends 
cauaad by a SPinOUS process beanng narrow dorsal and caudal lamina. 

The suborbital senes (Fig. 117) has a slender laChrymal, somewhat like in Astro
notus. in my speCimens (Vandewalle's fish has an approximately equal-Sided squarish 
lachrymal), with a foramen In each corner . It ;s suceeded caudad by five tubular Inf

raorbltals, the last strongly curved. 
The anguloartlcular has a short primordial process (lateral. not medial to the 

ectopterygoid as in Vandewalle's Fig. 14). a long lateral IS canal and an elongate wide 
ventral process, with also a horizontally elongated retroartlcular. The dent~'l has 
five lateral1s canal foramina. two near the antenor end, one near the rostral tiP of 
the anguloartlcular. and one close to that faCing the anterior angulal· foramen. The 

nasal has posterior and anterior 10ramlna. but t.he skin openings differ from the modal 
clchlid In that the anterior skin pore lies far anterior to the rostral nasal canal. 

connected to It. by a canal In the 'flesh of t.he postlabial fold: the posterior opentng 
IS ant.erolaterally extended. and the skin pore lies over the anterior end of the fora

men, Ie. near the middl~ 01 the nasal (on one siae- m one of my specimens, the poste
nor ana anterior ends of the foramen are comoletely separated by bone coverJ. On the 

frontal t.he long margmal canal opens t.o the nas31. With anot.her foramen caudolaleral
Iy connected to a skin perforatIOn; the transverse canals open dorsally tnrough a CIr

cular coronal foramen , that IS not raised and lies medial to the posten or part of the 
orbit and clff3. 

Tnere are SIX preopercula r lateral is -foramma. and the preoperculum IS conspIcuous-
ly wide over the corner sectIOn; serrated along the vertical eage of tne laminar pos

t.erlor edge . The mteroperculum has a conspIcuoUS notch In the dorsal edg~ (Fig . 11 B). 
The nearly triangular shape of the operculum. WIth almo!t hOrizontal dorsal edge 

appears charact.erlstlc of' the genus. Except for the preoperculum. none of t.he opercu
lar or pectOl'al girdle bones are serrat.ed. 

The pharyngeal apophysl.s and articular surface IS formed by parasphenold alone~ 

notably the apophySIS In not chiefly hOrizontal, but. the artIcular surfaces slope 

laterally on a very slight ventral rioge of the paras:ohenold. the upper- pharyngeals 
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are correspondmgl y oriented. Tne basioccipit a l lacks parti c ular ligament facets . but 

Baudelot's ligament attoches to the lateral ledges . 
A rost.ral foramen IS lacKing from the premaxilla: the medial processes reach nearl y 

to the m iddle of the orbits and are slightly longer than the alveolar. Jaw t eeth are 
differentiated in a lablad series Of stronger , pointed fixed teeth. and a narrow Img

u ad b an d of smaller , completely depressible t eeth. The teeth are Implanted on st.ubs of 
attachment b o ne and there are teeth encapsuled in the bon~. 

The branchial skeleton offers three noteworthy features. First. the f irst pharyng
o b T' anchlal is well-formed. slender with Widened eplbranchlad end. but entirel y car
tllagenous (a 'tendon' on Vandewalle ' s 'fish ). Second, an Interarcual cart il age is 

laCkIng (as also reported fo r C. alta by Travers 1981). Third, there IS a ser ies 
of minute gill-raker! along the lateral edge of the low er phar y ngeal tooth-pl ate . Asi 
de from a long slender glossohyal (Vandewalle, Fig. 18). a series o f tooth-plates (7 

with 5-8 teeth) a long the dorsal margin of the fourth ceratobranchlal (a Single long 
tooth-plate medially on Vandewal le's fish) and 'it somewhat dorsoventrally compressed 

third phal'yngopranchi al With Slightly mediad d i rected articulat ion facet. the aspect 
IS Similar to that oi C,chlasonJd. WIth short epibranchlals. the fourth uoper 
tooth-plate united to the third pharyngobranchlal, the second pharyngobranchlal rost 

ral t o the thIrd, suturally uni ted lower pharyngeal Jaw elements (slightly d iverging 
ante rtorl y). Th e lower pharyngeal Jaw IS no t partlcula l~ly rostrad elongated, but t he 
arms are r e latIvely long. terminatmg In narrow horns. The external fI rst ceratobranc
hlal raKers are liKe In Clchla , but. considerabl y shorter. all o'ther rakers are 
bud-like but heaVily t.oothed; only two external first eplbranchlal and no hypobranc

hial (but 1-2 on the succedlng hYDob ranchlals ). The eplbranchial 2 cart I lage articula-
ting w1th pharyngobranchlal 2 IS sllght.ly laterad extended. The lowe r pharyngeal t eeth 

are of modal form, conical anteriorly, caudally compressed , with posterio r p oi nt. . all 
fixed; emergIng teeth In socke t s. 

Microgilirakers on the external surface of' the three pos t er ior g ill -arches. First 
ceratobranchial gIll-raker counts tr\ CrenIClch/~ average 10 (7-12), 

The very slender urohyal has a shor t dorsad or dorsad-rostrad pointing pr"ocess 
ant.erlorly. 

The distal postc leithrum In C. proteus has a long rostrad directed spinous pro
ces s. out also a projection ventral to it (Fig. 118). 

The caudal skeleton In C. proteus has two eourals and five hypurals and there 
IS n o oar"hypural spine; c aud al-fin r ays vli,8,B.vl. There is a small pIece of blue

st.atned cartilage distally between the second and third hypurals. 
Supraneurals are lacking. and the first dorsal- fin pterY91ophore inserts bet.ween 

the -fI rst two neural spines. Ex amination of radIOgraphs o.f numerous Crenlclchla 
specimen s presents no example of a fi rs t pteryglophore articulating With two Instead 

of one spine !cf . Vandewall e. Fig, 16el. 

DISCUSSIOn . Stiassny (1 982 ) emphaSIzed Tour characters that would assoCIate 
etcnla and Crenlclcl1la, VIZ. 1 , a larg e sheet-like m. pnary ngoclel thralts 
Inter nus o r: 1g lnatlng from t he lat. e ral (Inste ad o f the medial) f ace of the cleithrum; 
2. an elongat.e, r ostrally dIrected urohyal spine; 3 . an an t rorse pointed process on 
the dlst.al postclelthrum on which Insert.s a muscle sheet from tne f1rst pleural rIb; 
4. an Increased nurnbe'~ of abdominal , and high t.otal numOer of ve'~ tebrae. 

Character states 2-1. are not Identical In t\"1e genera; a urohyal process, sometImes 
:Olne-Ilk€' , occurs In va nous oe rcol d$: : the postcle l t.hra l process In neIther unloue, 

an a of dlff'er e n't form; high abdominal vertebral number may t;le ancestral (p. 00) . 

RemainS the m. Dharyngoclel tn r alts Int.ernU5, on whI Ch I do not have suffiCient 
dat.a from outgrou p s. 

Crenlclchfa are much m ore speCial ized than Clchla. There are some lower 
percol d resemblances In the elongation of the Skull, but these are shape-related . and 

apparently there IS Intrafamillar variatIOn In the length of the precomlssura l skull 
ana 1n t.he suborblt.al-suspensonal d1stance also In labrtds (Rognes 1973, Figs. 2-5. 

11- 15l. making an eva luation diffIcult. 
The oranchlal skeleton IS as tn the other clchllds. except Clchla . With 

socKet-teeth , short eplbranchlals. un i ted lower pharyngeals. oharyngobranch lal 2 ante 

,lOr t.o p l"lar~ ngOb ra nchlal 3, etc. The oblique parasphenoldal articulation face t.s and 
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Fig . 116. Cr e mclc hla s p . Latera l aspect of right si d e su sp e nso r ium and opercul a r 
ser ies. Eet, ectopterygold; e n t. entopte rygoid; hym. hyo m andibu la; iop. Interoperc u 

tum; mpt, metapterygoid ; op, opercu lum; pal. p al at ine; pop , preopercUiurn; q, quadrate; 
S, symp lect ic; sop, subope r c ulum. Sca le 1 mm. From NRM UnI'eg . • Al izarin 33, 5 1 mm . 



FI.g. j 17 - Crenicichla sp. Lateral aspect OT right side suborbital ser ies. In-fraor
bltals numbered: lac = lachrymal Scale 1 mm. From NRH unreg., Alizarin 33,57 mm. 

Fig. 11 S. LeTt: CrenlcichJa proteus: Right side postcleithra in medial view; pcl1. 
proximal postcleithrum, pcl2, distal postcleithrum; scale 1 mm; from NRH SOK/3431. 
Alizarin 69,58 mm SL. 118. Right: Crenlclcnla sp. Outline of right side Inter o 
perculum in medial view; scale 1 mm; From NRH unreg .. Alizarin 33.51 mm SL. 



mediad - do r sad d irected pharyngobranChial 3 a p ophyseal articulation facet, c 3r"tilage 

nous first p haryn gobranchial, and absence of an interarcual cartilage are, however, 
apomorphic for CrenlClctlfa, only the missi n g int.erarcu al cartilage fou n d in other 
cichllds. The narrow posterior pterygolds and Qu adrate , and the palatine - ectoptery

goid - vomer connections appear autapomorphic. 
The absence of supraneurals IS qr'obably associated with the caudad directed sup 

raoccipital process; both are apomorphlc. Interestingly . also In Gymnogeophagus 
absence of supraneurals IS associated with presence of a spme, but thiS one on the 

first pterygiophore. 
Ancestral characters include the suborbital series arrangement, with separate inf 

raorbitals 3 and 4 and serrated preopercu lum, but sevel'al species have secondarily 

lost the preopercular serrations. 
The deep notch In the dorsal border of the mteroperculum IS anothe r autapomorphy, 

although a shallow concaVity In about the same region is not: uncommon in other cich 

lids. The nasal skm pores separate Creniclcnla and Batrachops from a\1 other 
clChlld!. 

Mlssmg infraorbital 1, but WIth American typ~ lips, an d SIX preopercular later alis 
pores, it would seem that Crenicichla appears to be more closely related to .other 
ciCh l l d s than t.o Cichfa, Ast"r onot u s, the chaetobranChtnes . Retroculus , and 
most Afrtcan Cl c hlids. 

GALLOCHROMIS n. gen. 

Type-species : Geophagus stetndachneri Eigenmann l:w Hildebrand. 

Geophagus (SatanopercaJ crassilabris Stemdachner, 1876. Sber. k. Akad. 'Wiss. 
'WI en Math.-natw. Cf. 74, p . 55, PI. VII (einem BaChe des Isthmu s von Panama, wahr 

scheJnllch In der Nahe von Candelaria). 

Geopl1agus pellegrtnl Regan. 1912. Ann. Mag. nat. Hist. (8) 9, p. 505 (Tado, 
RIO San Juan, Choco, S.W . Colombia). 

Geoptlagus stetndachneri Elgenmann !t Hildebrand, 191 D. in Elgenmann. Repts Prin 
ceton Untv. £xped. Patagonia Zoo,. 3 , p. 47B (Magdalena Basin). 

c,eoPl1agus l10ndae Regan . 1912. Ann. Mag. nat. Hlst. (8) 9, p. 506 (Honda, 
ColombIa). 

Geopl1agus Magdalena /Magdalenae/ Brind, 1943. All - Pets Mag. 14, p. 42 
(lake at EI Banco, ColumbIa). 

Named with par ti cular reference to the red top of the prominent nuchal hump of G. 
stE:tndachneri males, at least the hump IS, however, not unique to these Tlshe£. Nuc-
hal protuberances are common among large American Clchllds, and characteri ze also the 

Afr iCan CyphotifapJa Regan , Cyrtocara Boulenger . s. str., Steatocranus 
Boulenger", s. str., and a -few other specie.:;:. Tne hump was discussed by Pellegrin 
( 1904), but It!: nature IS not. yet understood . 1he hump of Margantacara and some 

GymnogeoDhagus speCIes , resembles that. at Gaflochromls, but has no Signal 
colour . Tne gender at Gallocnror11ls IS feminine. 

My expertence w:th thiS group IS limited to G, stetndachneri, a 
MagoOilena-Cauca - Maracalbo baSin species reacnlng C. 150 mm SL. Nomenclatural prOb
lems were discussed In Gosse ~ Kutlander "981). Tapho t"n 6.lItyestrom {19791 have a 

l·e-descnptlOn based on Maracaibo baSin mat.erlal. 
Gafloch r omls oellegrlnl, In the San Juan and Atrato basin:>, dIffers In lacking 

fln-dot.t.lng (GOSSE' 1976). 

GaiJochrofnis crasslfabns In the TUl r a, Bay-ana and Canal Zone area In Panama, 
IS dl.~tingulshed (Elgenmann 1922, Gosse 1976 : ) In navlng generally one less dorsal-fin 
spine and vertebra than G. peffegrtnl. Those speCies otnerW"lSe have thI c k liPS, 
like- Gymnogeophagu s labiatus. 
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Fig. 11 9. Gallochromis steindachneri. First gill-arch in latera l aspect (gi ll s not 
shown) to tl1e left. To the right, firs t epibra nchial , first pharyngobranchial and 
interarcual cartilage in rostrolateral View: cartilage and connective tissu e pad 
stIppled . Sca le 1 mm, From NRM unreg., 71 mm SL. 
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The 'IPS are thick also in G. stemdachnerl compared to most geophagmes, and 
emphasize the apomorphlc prognathy of the upper Jaw ; both lip fOldS are interrupted. 

Opercular bones are smoot.h. The Jaw dentition IS as In Marga,.,tacara, Ie. the 
upper jaw with an outer ser'les of strong and about two Inner series of small teeth, 

two-thirds of' the jaw toothed: lower Jaw SImilar, but With three Inner s~ries, more 
than half of jaw toothed. 

Vertebrae 14+14 (15+15 In G. pellegrini, 14+13 and 14+15 in G. crassifabris 
examined by Gosse 1976), Scales mOderately large, squ. long . 27; cheek nearly comple

tely scaly rostrad. Basal caudal-fin and narrowly, Interradially , post.erior spinous 
and mo!:t of soft dorsal - fin scaly, other fIns naked. Pectoral-fin short, not reaching 

to aoove anal-fin base . Caudal-f'1n hind edge emargmate; mOderat.ely long lat.eral tines 

between caudal-fin rays VI., and V5, and 03 and 04. Oorsal- fin splne$ subequal In length 
except shorter anterlor. Single supraneural. Four procurrent caUdal-fin rays: parhypu
ra t spine p,-esent. 

Lower pharyngeal tooth- plate witn glll - rakers: fourth ceratobranchial with four 
small toot.h - plates; first. pha ryngobranchlat widened ventrally; flr$t eplbranchlal 

ventral extensIon depth half length of eplbranchlal. Lobe wlt.h 8 conical rakers near 
and reaching beyond edge; fi r st ceratobranchl31 with 12- 1 5 rakers. most on skin fold 

over g i ll-fIlaments , the upper connected to median swellings, the ventral t.o median 
soft ridges (Fig. 119); no microgi llrakers. Interarcual cartilage slIghtly elongat.ed. 

GalJochromlS stemdachnerl, at least, has no suborb i tal stripe, but a diffuse 
mid basal caudal spot. and on the maXillary tIP an orange dot thought to play some t'ole 

In spawning procedures. 
Unlike other geophagine mouth-brooders whiCh commonl y, according to aquarium obser

vatIOns , are biparental and tend the eggs on a $uo~tratl:!. and some of wh ich like Ae

QU/dens and Acarabobo flavllabr is cover the eggs With sand . G. stetndachneri 
spawns rapidly and the female takes up the eggs at once. The ma le takes no part in the 
b r OOd-care. 

Gallochromls is in most respects lik E> Margal·itacara. It differs in the 
distribution of' ceratobranchlal 1 rakers, In wrnch it resembles Satanoperca, but 
the Internal rakers are on t.he arCh. not on the filament skin fold: absence of m lC 

rogillrakers; upper Jaw prognathy: naked anal- fin. A slightly longer int.erarcual car
t ilage. more gill-raKers. long caudal-f in lateral lines and emarglnate caudal-fin are 

ancestral charact.erstat~s. 
Gosse (1 976 1 was not aware of type-material of G. Magdalena. USNH 120299. male. 

and 120207. female. These are specImens kept In aquaria. buc they agree With WIld G. 
stelndachneri. 

GEOPHAGUS 

Geophagus HeCKel. 1840. Annln wlen. Mus. Natges. 2. p. 383 (type by subsequenc 
deSigna tIOn b y Eigenmann &r Bray ( 1 894), Geopnagus a/t,frons Heckel), - Mascu line. 

Geophagus altlf'rons Heckel, 1840. Annln wlen. Mus. Natges. 2, p. 385 (Barra do 
RIO-negro). 

Geopnagus camop,ens,s Pellegrin , 19 03. Bull. Mus. Hlst. nat. 9, p . 123 (RI\/ . 
Ca m o pi (Guyane f ran~als~)) . 

Geophagus harren Gosse. 1976 . Mem. Acad. r . SCI. Outre-Mer (N.S.) 19 131 . p . 
88, FIg. 21 (rrvlete OuaQuI a Saut Ball (Affluent du Tampok , baSSin du Marond, Guyane 
fran~alse)). 

Geophagus megasema HeCkel, 181.0. Ann/n Wfen. Mus. Natges. 2, p . 388 lemer 
grossen Lache JuqUia genannt , bel Hat.togrosso am Fluss GuaporeL 

Chromys p r oxIma Cast.elnau, 1855. Arum. nouv. rares. POlssons, p. 14 , PL 7 . 
Tlg. 1 (un lac pres de , 'Ucaya le, dans la miSSion de Sarayacu. au perou). 
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Perca sunnamenSIS Bloch, 1791. Natges. ausland. Fische 5 p. 11 2, PI. CCLXX
VII. fig. 2 (Surlnaml. 

A recent revi sion oT the larger g eo phagines (Gosse 197 6) distinguished three majo r 
groups : 

Geo phagus. Ten spec ies, with single supraneural, lacking antrorse spine on the 
f lr!:.t d o r sal-fin pteryglophore. 

B,otOdoma. Two species, wIth two su praneurals. lack ing an trorse spi ne on first 
dorsa l- fm pterY9 lophore. 

Gymnogeophagus. Four species, w i thout ~upraneura l, but an antrorse spine on 
first dorsal-fm pterygiophore. 

I have had occasion to work chief'ly with the species o-f the genus Geophagu.~ sen-
su Gosse and have arrived at a very different. result r egardmg generic characte r s 
and species richness. Some pre lim ina ry findings, Chiefly the recognition of one more 

Gymnogeophagus speCies, have alrea d y c een communica 'ted (Kullander 198 1dL The fol 
lowmg IS new: 

Alt.hough I give Gosse right In considering a higher supraneural number as plesio
morphlc In CO;'lt.rast to a lower , the {Jne (In Geopnagus) or two (i n Blotoaoma) 
supraneurals counted by Gosse do not hold as generic characters, as one supraneu ral is 

a widesp r ead condition, and as two sup raneura ls IS , as sta t e d, a plesiomorphlc t.rait. 
Gosse s charact.er" states are therefore key character states useful in determination 

work, but cannot be cla imed to have a phylogenetic baSIS, excep t , perhaps, for t he 
p'terY9lOphore spine of 6ym nogeoonagus. 

What I have otls.erved then, IS that. the number of species in the t hree genera is 
much greater than Gosse thought.) recognl zl? eight species among hiS G. surtnamen 

SIS, and four spec ies in h iS G. Jurup ari. All of tnem are more d iTferent from 
each other t han C/cnJasoma species. 

Most Important is, however. that these fishes feat u re a much greater numbe r o f 
Interest ing c har acter states than those listed above, :;uggesting that Geopnagus sen

su Gosse conSist!': of' four distinct lIneage s. These are herewith separated Into tne 
gene;-a Gallochromls (p. 382)' Satanooerca (p" 403l. Hargar/tacara (p. 

39'1. and Geop hagus. 
Geophagus IS different from a ll other geophaglne clchlid s in having the SWlm

bladder' continued above the anal-fin and accompanied by pleural ( not eplpleural as in 

Apistogram ma) nbs t o t h e 6th t o 12th vertebra , and In haVing the rostral half of 

the cheek naked. 
The genus IS advanced over Satanoperca I n haVing a reduced Int.era rcual carti

lage and smooth supraClelthrum. Greatest overall similar i ty IS shown to Retrocu

Ius, e speCially In the oplsthopolyspondyly, but Geopnagus lack a separat.e first 
Infraorbital. 

Geopnagus specie!: a r e moderat.ely elongate to h igh-backed, c o mp ressed, wit.h 
relat,vely long cauda l peduncle , deep preorbital and small mouth. The large r species 

react-I 230 mm SL. All have a large mldlateral blot.Ch. but no caudal spot : a subor bital 
stri pe IS vanously developed. The scales are small. squ, long, 32-34,18-22 Clrcumpe
duncula r scale serie:!;; anterior h al f' of cneek naked. Predorsal. chest and prepelvlc 
scales small. Long lateral lines; also o n densely scaly oorsal (between rays D3 and 
D4) an d ventral (b etween rays V1., and VS, caudal-fin lobes. Uur"sal-fln b asa ll y Wi tt-) 
Interradial scales on postenor Sp inOUS and an tenor l1 a l+- of soft f lO; anal- fin also 

scaly. or naked. Pectoral - and pelVic-fi n s naked. 
SI)(teen prinCipal, f ive to seven procurrent caudal-fin r ays : hind mal-gin of' 

caudal-fin concave. A. III.7-8. D. XV-XIX. 10- 13 . .5 Clne~ equal 0 :'" subequa l i n length 
-Fro m fifth, SIx th or seventn. Pec t. oral-fln long, t o above an al - flO base . Pe lVic-flO 

wlt.h flr!t ray lon ges t.. 
Ve r tebral colum n with more caudal 'than abdominal vertebrae (14 -15+1 6 - 19 = 30-33), 

, -2 abdominal With hemal arch; pleural nbs over 6- 1 2 anterior caudal hemal spmes 

(enclosing SWim-bladder exte n Sio n s)' Long Simple h y capoohysls on third ve r tebra: par
hypurapophyslS present: ca,"tllage present. between hypurals 2 and 3 . Single supraneu

raJ. 
Sl mo lE'" lachrymal , With four lateral IS foramina . deep: InTraorb ita ls io2, 103·4, 

105.106; five aental. SIX pt'eopercular lateralls foramina. 
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~ 

Fig . 120. Geoph agu s. To the left. lower pharyngeal tooth - plate of und escribed 
Coran tijn species in occlusa l view; scale I mm; from ZMA 10 6. 19 J , 82 mm SL. To the 
right. first epibranchial and pharyngobranchla l of Geophagus harren; cartilage 
and connective tissue pad st ippled; sca le 1 mm; from IRSNB unreg. (SOK 61). 88 mm SL. 
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Hlcrogillrakers absent, or present externally on second to fourth arches. First 

pnaryngobranchlal widened ventrally; In G. harrerl rathe-r triangular (Fig . 120), 
Minute interarcual cartilage. Five to six tooth-plates on fourt.h cerat.obranchlal; only 

three In G. hat"ren. No rakers on fifth ceratobranchial. Eplbranch la[ lobe as deep 
as length of first eplbranchial; about e ight to ten long fInge r like ra.kers near, and 

reaching beyond edge. Ceratobranchlal rakers (9-14 externally on fir~t arch) at taching 
over bone, no t on skin Told below, medIad connected to transverse folds (Fig. 121) . 

Lower pharyngeal tooth - plate relatively broad. with strong teeth (Fig. 120). 
up folO~ moderately wide, interrupted anteriorly. Jaws e qual anteriorly. Host of 

alveolar process of premaxIlla toothed~ outer series teeth distinctly larger than tho 
se of two to four shorter Inner series in a band well separated from the outer series. 

Anterior half of each dental with an out.er ser ies, ant.erlorly somewhat fo rwards cur
ved, and an inner band of smaller teeth anteriorly in two to four, posteriorly one 

senes. 
ThiS IS a speciose group with geographically well-rest.ricted species. Geophagus 

surmamenSfS IS endemiC "t'o the Harowijne and Suriname R. sy~tems: G. alt,-frons 

k n own only from the R. Negro and upper R. Orinoco; G. camopiensis e nd e miC to the 
Oyapock sys"tem: G. harren to t.ne Harowljne; G. megasema to BoliVian AmaZonIa. 
The Ucayali-Sollmoes-Amazonas form may be G. proximu5 , but too lIttle mat.erial IS 
available fQT' a deCision. Undescribed species 3'"e an upper Xlngu, a Cau ra , a Parnaib a, 

a Suriname R., and an Essequlbo ... CorantlJn species. 
The most distinct IS G. harren, rather elongat.e. with more reduced Jaw denti

tion. naked predorsal midline, embedded ventral head sc31~s, and a colour pattern 

resembling that of nominate Gwanacara species. The remainder conform to descrip
tIons of G. surmamensis In literature, differentiated by co lour pattern detaIls. 
shape VariatIon, dl-fferent degree of fin squamatlon, Width of gills, etc . 

Species called G. surinamens/s In the aquarium hObby are larvophllous (Peters &0-

Berns 1982) or ovophilous (Mmde 1982) mouthbrooders. 

GUIANACARA n . gen . 

Type-species: Acara geayi Pellegrin. 

Acara Geayi Pellegrin, 1902. Bufl. Mus. Hist. nat. 8, p. 417 (Riviere Camopi 
(Guyane fran'ralse ll. 

Guianaca ra is a group of moderate-sized (to c. 70 mm SL) geopnagines Without 
first. epibranchial lobe. It IS known hitherto .from only one species, G. geay' but 
ac'tually comprising at least fou r speCies, referable to two SUbgenera: 

Guianacara n . subgen. Two supraneurals: anterior dorsal- fm lappets produced in 
adults ; a prominent dark stripe across middle of s loe (may be reduced to a dorsal spot 

In adult.sl. 

Oelemarla n. subgen. Type-species 6U1anacara oelemarrenSI! n. sp.: diagno-
SIS a ! fo,' subgenus; holotype IRSNB unreg. (SOK 3&), Bl .0 mm SL . SUriname, (jlst.r. 

HarowlJne. MarowlJne R. system. small right banI< trlbut.ary to the Ur;1Pf?r Oeh?mari R. 14 
November 1966. Lt?g . J. - P. Gosse (MISSion Sur-mam€- 1966 , Sta. 163), Single supraneural; 

no produced dorsa l -fin lappets at any size; large dark blotch postenorly on the Side. 

Oelemaria IS advanced With regard to supraneural and dorsal-fm Shape: Nominate 

Gwanacara have an apomorphlc COlour-pattern. The gender of both names IS femini
ne. 

Scales moderately small, SQu. long. 25, rarely 24 or 26, smaller preventrally: 
cheeK complet.elY scaled, With 4-6 scale senes.. Fins naked except. caudal-fin ...... i th 

basal concave scale-layer. Up to .fIve canals In lat.eralltne branChes betwepn caudal-
fin rays 03 and 04. and V4 and V5, Caudal - fin h ind edge t.runcate of subtruncate, often 

Wlt.h marginal filaments. D. XV.10 (rarely 14 0: 16 SPlnPS, 9. 1" or 12 rays). 
Dorsal - fin spines Increase in length to fifth . behInd short~r to aoout tentn from 
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which subeQual, last three again longer; anterior lappets correspondingly produced in 

GUianacara s. str, A, 111.8 (rarely 7 or 9 rays). Pelvlc- f in with first ray long-
est. Pectoral-fin to above anal- fin origin. 

No microgillrakers; 1 -2 epibranchlal, 5-7 ceratobranchlal short rakers externally 
on first arch; no fifth ceratobranchial rakers; 3-4 tooth - plates on fourth ceratob

ranch ia l; first pharyngobranchia l expanded ventrally; minute interarcual cartilage. 
Lower pharyngea l tooth-plate strong, wide, with enlarged posteromedian teeth, Third 
pharyngobranchial wide, with well developed oorsal apophysis. 

Mouth small. Jaws equal anteriorly , antenol- Jaw teeth sub procumbent, outer series 

of Jaw teeth well separated from Inner 2-3 (upper jaw) or 3- 5 (lower Jaw) series; half 
or less of distal portion of alveolar process of premaXilla naked. Lips modera tely 

thick, -folc!: InterrUPted. Upper Jaw with long ascending processes with rostral -fora
men, alveOlar process short . Fi-fth branchlostegal ray base medial to anterior cerato 

hyal. Preoperculum occaslOnaJly serrated. Supraoccipital crest low; well eleva'ted 
median f"oIYtal crests. 

Vert.ebrae 13+14 (occaSIOnally 13+13); well developed pC!rhypural spi ne: 4 - 5 , occa 
sionally J, procurrent. rays. In eaCh caudal-fin lobe: no Interhypural median cartilage; 

moderate- paired hypapophysis on third vertebra. 
Five dental, SIX preopercular lateral is foramina: mfraorbitals 102, 103+4, i05, 

ioC. 
GUJanacara would a ppear to be mtermedlate between other cichlids and geophagi

nes and' would seem to be referable to the latter chiefly b y pleslomorphlc cnaracters . 
There are resernblance~ to Gymnogeophagus, Pap il lochromls, and Crenlcara, but 
no definitive synapomorphy. 

Specie!: recogn ized beSides the Oelemari R. endemic G. oelemariensis, include 
G. geay/ In the Oyapock system, one undescribed in the MarowiJne . Suriname and 
Saramacca nvers, and one undescribed In the CorantlJn R. system. Materia l -from the 
upper R. Irombetas, the Essequibo, (aura, and upper R. Branco is in bad condition or 
Juv8nlle$, and could not be deCIsively Identified to species. 

Adult nominate GUia nacara are Ilgt"1t. With a dark stripe curved from nape 
through eye to sub - /tnteropercul ar Junction; and a ventrad pointed contrasting :itripe 

across the middle of the side -from back down to the lower Sides; a cadual spot IS lac
king. but soft unpai red fins ar~ variously spotted and the antenOI- so-ft. dorsal- fin IS 

blackish . The flank pattern is r emarkab le although a similar vertical contrasting bar, 
but not vent rad pOinted, is shown by Symphysodon d iscus, CaQueta/a myerSI, and the 
(entral American Neetroplus nematopus Gunther, and Centrarchus saJfca (Bus -

sing!. 
The colour pattern of' nominate Gwanacara is as in young and medium-Sized 

Geophagus harrer, but for especially a spot below the dorsal -f i n base end In the 
latter . As the pattern IS very contrasting and unusual. some kind of mimicry is sug 

gested. Geopnagus harrert and the MarowlJnE:! Gwanacara are commonly collected 
together. Large G. lJarreri tend to be more uniformly. dull-coloured. 

GYMNOGEOPHAGUS 

Gym . .,op€'opnagus A. Ribeiro, 1918. Revta Mus. paul. 10. p. 790 (t.ype by monotypy 

G. c.:Yffnopterus A. Ribeiro). - Masculine. 

Geophagus australe [Igenmann, 1907 . Proc. Wash. Acad. SCI. B. p. 454. PI. 
XXIII flg.7 (Buenos Aires!. 

GeODhagus Balzanll Perugla, 1891 . Ann. Mus. c/v. Stor. nat. Genova. (2) 10, p . 
623 (VIII') Hana (Mat-to Grossol, RIO Parag uay a 1SC' Lat.). 

GeoDhagws duoaeclmsp!nOSUS Boulenger, 1895. Proc. zool, Soc. Lond. 1895. p. 
524 (Paraguay!. 
Gymnogeooptlagus cyanooterus A. Ribeiro, 1918. Revta Mus. paul. 10, p. 190 
(l taqu i - R. Granoe do Sui). 
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Geophagus gymn0genys Hensel, 1870. Arch. Narges. 36, p , 61 (Gebirgsbachen des 

Urwa ldes von RIo Grande do Sui). 
Geophagus camurus Cope, 1 8 94 . Proc. Amer. philos, Soc. 33, p. 104, PI. IX, 
fig . 17 lJacuhy r iver) , 

Geophagus labiatus Hensel, 1870, Arch. Narges. 36, p. 64 (Rio Santa Haria des 
Urwaldes von RIo Grande do SuI). 

Geophagus bucephalus Hensel , 1870. Arch. Natges. 36, p. 63 (Rio Cadea und 
seinen Zuflussen). 
Geophagus pygmaeus Hensel. 1870. Arch. Narges. 36 , p. 68 ( i n Guahyba bei 

Porto Alegre). 
Geophagus scymnophi/us Hensel, 1870. Arch. Na t ges. 3 6, p, 65 (-). 

Geophagus rhabdotus Hensel. 1870. Arch. Natges. 36, p . 60 (RIo Cadea). 
Geophagus brachyurus Cope , 1894. Proc. Amer. phi/os. Soc. 33, p. lOS, PI. 
IX, fi g. 18 (Jacuhy r iver). 

This g roup is being revis ed by Roberto Reis, a nd I have done little about it si nce I 
re-valJdated Gg. Jabia tus and reported on an Al to Parana fo r m which, i't seems, is 
an undescribed species (Kullander 1981d )' I have re-exam lr:.ed Hensel 's and Cope 's 
types, resultmg In a new synony my fo r Gg. labia tus, Gg. gymnogenys and Gg. 
rhabdotus . Cope's material had been mixed up, explain ing Gosse's (, 976) rdenti'fica 
tlcn of G9. camurus a.! G9. rhabdotus. 

It. is a very heterogenous group in many respects. The d iagnost ic antror se spine on 
the first pterygiophore o f the dorsal-fin (Gosse 197 6). would seem to be an ou'tstan
d ing apomorphy, but the same spine I S f'ound In Ptychochromls and t here IS no morp
holog ical homogeneity o'therwlse in the group (see deSCriptions and figu res in Gosse 
197 6 1. Gymnogeophagus b alzanii and Gg. labiatus are mouth- brooders, Gg. 
rnabdotus IS a subst. r ate brooder. 

The type- species. Gg. balzanii has dorsal- and anal-fins scal y; 2-3 tooth-pla-
tes on fourth ceratobranchlal: a long ventral looe lateral lin e on cauda l- fin but none 
on the dorsal lobe; second pelvic-fin ray long e r t han the first; f ive inf' raorb ltals; 
widely grooved supraoccipital crest edge; moderately elevated median f rontal crest; 
ver y little elongated interarcual c artilage: no microgillrakers; Jaw dentition Similar 
to Geophagus; slender fi r st epibr anch1al ; plate- like fi rst epl branchlal with well 
separated medial arms; short Wide lobe with about 6 marginal short rakers (as In 

BIQ~odoma ); 9 - 12 c eratob ranch ial rela ti vely small rakers; relatively large scales 
(squ. long. 26 -28 ) and about equal number of dor-sal-fin spines and rays, D. 
XII - XIV.12 - 1S (Gosse 1976). ve r tebrae 14+14 modally (Gosse 1976); no gill -rakers on 
lower pharyngeal tooth-plate. 

HEROS 

Heros He c kel, 1840. Annln INien. Mus. Narges. 2, p . 362 (type by su bsequent 
deSignation by Jord an ~ Gilbert. (1883). H. severus Heckel). - Masculine . 

Heros sever us Heckel , 1840. Annln wten. Mus. Natges. 2. p . 36 2 (Marabltanas im 
Rio-negro). 

Heros coryphaeus Heckel. 1840. Annln w/en. Mus. Natges. 2, p. 364 (Rio - Gua
pore .. . Horasten um l'1at.ogrosso). 
Heros efasclatus Heckel , 1840. Annln INlen. Mus. Natges. 2, p . 372 (Rio- neg
ro). 

Heros mOdestus Heckel, 1840. Annln INlen. MUs. Nat ges. 2, p. 366 (RIO Gua
po~e). 

Heros spurtus Heckel , 1840. Annln Wten. Mus. Na tges. 2, p. 3 68 
(Rlo -Guapore . .. Sump fen l. 
Ua rus centrarcholdes Cope, 1872. Proc. Acad. n at. SCI. Phi/ad. 23, p. 253, 
PI. XI. fig. 2 (AmbYlacu River). 

Cent:rarcnus notatus Jardine, 1843. Nat. Libr.lchthyol. 5, p . 160 , PI. 13 (- I. 
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Chromys appendlcuJata Castelnau. 1855. Anlm. nouv. rares. Poissons, p . 15. 
PI. 7 , fig. 3 (a, Chromis append/cu/ata) (l'Ucayale (Perou)). 
Chromys?? f'asclata Castelnau. 1855. Anim. nouv. ra res. Poissons , p. 17, PI. 
9 , fig. 2 0' Araguay). 
Cichlasoma severum var. perpunctatum A. Ribeiro, 1918. Commissao Linhas 
telegr. estrat. Hatto Grosso Amazonas PUbl . (46). p. '87, PI. XVI (Manaos). 

Heros. which is also discussed in Part I. p. 271 . is currently regarded as monoty-
pic. but no thor ough analysis has yet been made of" larger samples from all over the 
range of the species. There is conSiderable int.raspeciflc variation in coloration, 
much evidently ont.ogenetic. Variation among adults remains to be studied but Includes 

prObably sex dlf"f'erences and variation oependlng on sexual act iVity . The long synonym 
l ist reflects colour vanatlon and neglect of" earlier work on the species. Gunther 

( '862), as first reviser. selected the name spur/Us before severus~ but late r 
autnors have generally pref"erred severus as senIor synonym. 

The geographical distribution Includes the Amazonas bas i n including the Guapore, 
Negro and Branco, the Tocantins. the Essequibo (Rupununi, Potaro)' Oyapock. Orinoco 
system and the upper Paraguay. Examination of' Steindachner 's (1874) Acara spuria 
from the R. Parafba near Juiz de Fora suppor ts doubts about the locality data, 

BOdy deep. compressed. WIth narrow nape and f'lattened posterior chest. orb i t well 
removed from frontal outline . 

Young (c . 20 mm) more elongate and With upper li p fold discontuinous symphy 
slall y . 8 dark v e r tical bars across sIde, posteriormost over posterior edge of c audal 

peduncle and caudal-f"1n base , antenormost above operculum , continued ove r chest to 
pelVIc-spine; second bar f"rom postenormost connecting light.-margined black blotch on 

dorsal-f'in base With similar but -fainter blotch on anal - fin base. Strong suborbital 
stripe continued famter above orbit to nape midline. Adults w i th b ars less cont-ras

tlng but usually intensi-fled hypaxially; dorsal-Tin with dark dots, head st r ipes 
faded. 

All scales are ctenoid except ventrally on gill -cover and cheek, latter without 
naked ventral zone. Scales relatIvely small, squ . long. 27 - 3 0. 20 circumpeduncular 

scale series. Two scale senes between lateral lines. Scales smaller grad ually toward 
nape and chest; posterior prepelvic scales about half" size o-f anterior flank scales . 

Pectoral aXilla and base o-f pectoral-fin scaly. Posterior SPinOUS anal- and dors",I-f"in 
bases . most of" soft dorsal-fin and all o-f soft anal - fin base narrowly scaled; anal-fin 

squamatlon w ider than dorsal-fin squamation; Interradial scales In one or two series. 
One-third of caudal - fm scaly marginally: accessory caudal-fin lateral lines on memb

ranes 02-03. and V4-VS , not extend ing beyond rest of" caudal-f'in sQuamation. 
Caudal-fin with three procurrent ray s in each lobe. Anal-f in w i th 7 - 8 spines, 12-14 

rays, long; cauda l pedunc le much reduced in length. 
Vertebrae 13+ 15, 14 + 11. ~ bas apophyses on fIrst on two -first postabdomial vertebrae~ 

anterior three cauda l vertebrae with median plane laminar expansions making contact 
serially, Swimbladder dlvertlculae to fourth hemal sp ine. Parhypural spine moderately 

developed. 'Hypapophyses on third and -fourth ve r tebrae well-developed. First three ver
tebrae strongly compressed compared to succedlng; first supraneural with strong ant 

rorse dlst.al spine. 

Anterior Jaw teeth pOinted, little recurved. Wi th a small cusp subaplc<tlly on the 
Iinguad SlOe. Marginal out.er teeth small and unicuspid. strong symphyslad sIze increa

se accompanied b y development o-f second cusp. Inner. small teeth in anterior half of' 
each hemlJaw, Simple . Lower lip fold Wide. thICk, continuous ; upper Itp fold broad and 
continuous. 

First eplbr'anchlal short and ....... 'de. -featuring a d istinct projection med ially on the 
anterior edge; Interarcual cartilage clump-like; first pharyngobranchlal slightly 
expanded ventrally: raker s short. 3 ... 1 +9 -1 0; 4 - 5 small tooth- plates on fourth cera'tob 
ranchlal; second pharyngobranchlal toothed: th i rd pharyngobranchlal slightly compres

sed dorsovent.rall y . With slightly e longate dorsal articulation f"acet; second b asib
ranchlal Wlt.h a rostroventral olrec'ted lateral process fitting concavity In caudal 
border of" fir st hypobranchial. Pharyngeal apophyses of skull m o derately raised ; adme
dian ledg~s of baSIOCCIpital well -deve l oped~ Baudelot's ligament inserting anteriorly . 
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Median frontal crests high; coronal is cana l long, open ing dorsorostrad ; supraocc i 

pital crest high, not reaching rost rad to corona lls opening . Other lateralis foramina, 

and infraorbital ser ies as in C;chlasoma . 
Reg an considerec2 H. severus close to Symphysodon, and there is some cl ai m 

for that in the c oloratio n, sWim-bladder ex tens ion , vertebrae, mouth shape. but there 

are also profound d iffer e nces between the genera (cf. Symphysodon, p. 4071. 
Vandewalle (1 97 1) has a brief d escription of the osteology and myology of H, 

severus, with emphasis on the c ranium. 

HOPLARCHUS 

Hoplarc hus Kaup, 1860. Arch. Natges. 26, p. 128 (type by subsequent 

designat ion by Eigenmann (191 Oa). Hoplarch us pentacanthus Kaupl. - Masculine. 

Heros psittacus Hecke l, 1840. Annln wien. Mus. Natges. 2 , p. 369 (Rio-negro . 
nordlich von Marabitanas am Fusse aes Serges Cocu il. 

Hoplarc h us pentacanthus Kaup, 1860. Arch. Natges. 26 , p. 129 , PI. VI, fig. 
1 (? Sudameri kal. 
Centrarchus cychla Jardine, 1843. Nat. Lib r.lc hthyol. 5 , p. 157, PI. 11 
(Rio Negro). 

Regan·s ( 1905e) account of this R. Negro + upper Orinoco spec ies is an abstract of 
preceding descr iptions, as he did not have preserved material availabl e. ThiS shortco

ming may expla in the Inclusion o ·f Pomo1:;s -fasciatus Jardine in the synonymy. That 
spe c ies is d escri b ed as having a anal - fin spines and appears, from the deSCript ion and 

d raWing , to be rather an Uaru species, and is here tentativel y i d ent i -fied as U. 
amphiacanthoides. 

These are large, moderately deep, c ompressed -fishes, reaching at least 205 mm SL. 
Nape and Interorbital narrowly rounded over midline; orbit well removed from forehead 

contour. Snout somewhat beak - like with steep dorsal cont.our : mouth narrow, upper jaw 
slightly projecting; premaxilla ry ascend i ng processes not reaching to orbit. Preoper

cu lu m w i th deep notch in verti cal margin just dorsal to angle, and angle slightly 
expanded c audad. 

The scales are small (sQu. long. nearly- 50). ctenoid on si d es and thoracally, dis
t inctly gradually smaller dorsad above upper lateral line; cycloid and very small 
along predorsal midline and anterior to extrasc apulars; prepelvic scales mlnut.e, the 
largest, near pelvic - fi ns about half size of flank scales , much smaller rostrad; 

gill - cover and cheek scales small. though of varying si z e; cheek naked ventral to l ine 
cont inu ing labiad margin of lachrymal caudovent.rad: c i rcumpedun cular sc ale series 24; 

four horizont.al scale senes between lateral line ends; caudal-fin narrowly sc aled, 
marginally along b asal th i rd of fi n, cen trally less; lower lateral l ine continued by 
two tubed scales between c audal-f in rays V1 and V2, and by long t ube sequences between 
rays V4 and VS and 03 and 04 reaching beyond adjac ent fi n sQuamatlon; very narrow 

layer of p ac ked scales on base of most of" anal - fin and anter ior two-thirds of so-ft 
dorsal - fin. 

Fins of modal type: caudal-flO sUbtruncat.e-ro undish: anal-fin With five spines 
(sIx-spined spec im en reported by A. Ribeiro 1918d)' Caudal - fin With three procurrent 

ray s In each lobe. A strong pOinted parhypural spine. Vertebrae 12 .. 15, 2 supraneurals. 
SWImbladder restricted to abdominal cavity and no caud al nbs. Moderately developed 

hypapophyses on fourth vert.ebra. Distal postc lei thrum With a short blunt rostrodorsal 

process. The skull is more compressed than In Cichfasoma. otherWise grossly simi -
lar . Lat.erallS canal -foramina about as In Ochlasoma , only pOSitions slightly dif-
fe ren t due to other head proportions. 

Tne upper Itp f o ld IS Widely Interrupted mes ially; the lower lip fold i s cont inous , 
but near"ly Interrupted by a frenum symphysla l ly. The teeth are fixed, Simple. pointed, 

ap icall y recurved, those of lablad series much stronger than those of Inner band of 
teeth. Upper jaw dentition lining anterior two - thirds o f each Jaw half. 

Interarcual cart ilage clumplike. First pharyngobranchlal ~Iender, Iltt.le widened 
ventrally . First e p lbranchlal short, Slight ly wld~. Upper pharyngeal Jaw Simi lar to 
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that of Clchlasom a, neurocraniad apophysis little longer than wide. Baudelot's 
ligament attached to very low admedian basioccIpital ledges. No tooth-plates on fourth 

epioranchial. Gill - rake r s well - denticulated, 2+ 1 +6 - 7 externally on 'first arc h. 
Juveniles similar to adul t s but more elongate . with naked fins an d no notch in the 

preopercular margin. 
The color ation is very di'ffer ent 'from t hat of' C;ch lasom a. J uveniles have a dis 

tinct suborbital st r i p e. They also hav e distinct dark spot close behind the orbit . 

possibly homologous with the cheek spot in CichJasoma. I n adults the cheek spot 
is, however . stripe-like and lies over the median infraor-bitals. 

Juveniles with distinct verti c al bars, one on caudal peduncle, three over caudal 
fin base, one above vent and o ne immecJiately posterior to the head; the five anterior 

bars carry each a darker blotch a long the middle of t he Si d e . Th e ba r s are less evi
dent in adults. which, however, have a blotch also in the caudal peduncle ba r . Adults 

have the back light brownish with light areas along the dor sal-fin base. 
The caudal spot IS mid basal 10 Juveniles, in adults positioned In the lower half of 

the dorsal lobe adjacent to the caudal peduncle , without light ring around. squ arish 

In Shape. 
Adults are characterized by a dark stripe along the ventral margin o f the cheek 

sQuamat ion; a darK spot on the suspensoriad process of the preoperculum, another close 

to the posterod orsal edge of the orbit, and another . in series wi t h lateral b lotches, 
dOt'sally on operc ulum. No light preorbital stripe. Soft unpaired finS and spinous dor
sal-Tin light with dark dots . 

Cons idered close to C. severum and an cestral to Uaru by Regan (1 905e), I 
f eel positive o n ly about relationship to Coryphacara (Q .v., and Par t II. 

Regan ' s diagnOSIs i s rather useless (,Body ovate . Scales of the lateral line larger 

than those above and below it. Dor sal XV 12-13. Anal V 8-10.'). Attention may be given 
instead to the shape of the preoperc ulum whi c h i s a p parently unique to a neatropical 
cichlid, and was also emphasized by Heckel (1840 ). 

The naKed ventra l cheek is a c haracter state reminiscent of that in Cicnla. 
chaetobranchi nes and Astronotus, in Wh iCh, however. the cheek sQuamation is divi 
ded entirely or anteriorly by a naked Itne con t inuing the labiad margin Of the lachry

mal caudad. But as In the genera mentioned. and also Sat:anoperca daemon and a 

similar Satanoperca speCies, the naked line IS marked by a dar k st ripe not found 
tn any other clchl ids. 

'Cichlasoma' microiepis Dahl (1960), is based on two specimens from the R. Bau -
do, departamento Chaco. on the Pacif i c slope o-f Colomb ia . Dahl's figure an d descrip 
tion suggests some resemblance t.o H. ps;ttacus. as we ll as t. o Pacific slope Nan 
dopsis species. Scales In a ' lateral series' are g iven as 50 and 52 in the descrip-
ti on, and emphasized as spec ies diagnostic; but on the figu r e is shown only about 32 
SQU. long. scales . In som e people ' s handwriting. 5 and 3 ar e nearly indistingushable . 
but a check of Dahl's examinatIOn notes on other f ish, deposited at NRM. shows his 

handwriting to be clear and easily read. 

KROBI A n . gen. 

Type-species: AeqUldens i tany; Puyo. 

Acara gUianenSIS Regan. 1905. Ann. Mag. nat. Hist. (7) 15. p. 340 (Guiana). 

Nannacara hoennei RIbeiro, 1918. Commlssao Llf1h'<ls teJegr . estrat. Hatto Grosso 
Amazonas Publ. (46 ). p. 14 . PI. VII. Tig . /1/ (riO Branco. aTf'luente do Araguaya. e 
n uma la903 do COXlPO da Ponte. em Matta - Grosso). 

AeqUidens itanYI Puyo. 1943. BUll. Soc. Hist. nat. Toulouse 78 . p . 146. Fig . 4 
(crique du haut ltany). 

AeQUtdens potaroens;s Elgenmann. 1912. Hem. Carneg. Mus.' 5, p. 490, PI. LXVI, 
fig. 2 (Amatukl. 
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K.robla is a surinamese name applied on smaller Clchlids. As a generic name for what is 
called the 'AeqUldens ' guianens/s group In Part I (p. 280). its gender is -femini -

ne. 
Krobla guianensls is a mis-known species insoTar as it is, except f o r the h o lo

typ e, identified as Aequ;dens vittatus in the literature o n GUlanan Tlshes (Elgen
mann 1912; Lowe-McConnell 1969; l<eenleysiCle !. Bietz 1981). whereas vittatus is 
actually a Paraguayan - Bolivian species (Pharyngotocacara vittataL It reaches 

C. 130 mm SL and is common in Surinam and Guyana from the lower Marowijne west to 
the Demerara (a single record from the Mazaruni by Lowe-McConnell 1969). 

Krobja itanyi is endemic to the Marowijne system upstream of K. guianensis 
localities and easily distingu ished from the latter in that the lat eral band ends at 
the end of 'the upper lateral line Instead of at t.he dorsal-f in base. 

A.n undescribed species in the Oyapock system is more obsese, with washed - aut colo

rat ion compared to the two above. 
Krobia hoehne; was described -from the Araguaia and Co)( ipo da Ponte. 1 doubt the 

correctness of the Paraguayan locality. Sinc e , the species has been collected only in 

the Xingu. It is smaller and more round - bod i ed than GUianan forms, and lacks dorsal 
fin scales . 

Krobla potaroensis i n the Potaro and nearby Essequ ibo has the lateral band r un
ntng to the caudal - fin base The ,·e IS a Similar, undescr i bed species In Surinam, appa

rently restricted to the Paloemeu R. system. 
The colou r pattern differences Ind icate t hat two lineages are involved, but other 

characters , especially the diagnost i c slender pharyngobranc hial 1 Shape, suggest com 
mon ancestry. See further Part I, p . 280. 

MARGARITACARA n. gen. 

Type - species: Chr omls braSiliensis Quoy !.c Gaimard. 

Chromis brasiliensis Quoy ~ Galmard, 1824, in Freyc inet_ Voy. autour monde. 
Zoo!., p. 286 (baie Cle Rio Cle Janeiro). 

Geophagus brasilIensis Kner. 1865. Reise Novara. Fische , p. 266, PI. X, 
fi g. 3 IRio Janeiro). 

Chromys unlmaculata Castelnau, 1 ass. Anim. nouv. rares. Po issons , p. 13 , 

PI. 1, fig. 2 (eaux douces des envi rons de Rlo - oe-Janeiro). 
Acara gymnopoma Gunther. 1862. Cata!. Fish. Br. Mus . .. , p. 278 ( -). 

Acara minuta Hensel. 1870. Arch. Natges. 36. p. 5 3 (klelnen Tumpeln be i 
Por to Alegre). 

Geophagus brasiliensis ;porangens;s Haseman , 1 g, 1. Ann. Carneg. Mus. 7 , p. 
364, PI. LXXI (Iporanga ... a mountain stream o f the Rio Ribe ira CIa Iguape). 

Geophagus brasilIenSIS itaplcuruensis Haseman. 191 L Ann . Carneg. Mus. 1, p . 
365, PI. LXXII (QuelmaClas , RIO Itaplcuru). 

Chromys obscura (astelnau, 1855. Amm. nouv. rares. POissons, p. 14, PI. 
6.fig.3 (riO Paraguassu (province Cle 8ahla )). 

Chromys unlpunctata Castelnau , 1855_ Anlm. nouv. rares. POlssons, p. 13, 
PI. 8, fig . 2 (riO Paraguassu, dans la province a e Bahia). 

I n thiS group uniquely among geophagines, the caudal-fm may be rounded, and ri c h ly 

adorned by alternating light and dark spots. Adult M, brastllens;s aloe covered b y 
pearly spots suggesting the name of the group \genoer f emmlne). 

Gill-rakers on the fift h ceratobranch ial ; four fourth ceratob ranChia l t.ooth-piates, 
small tnterarcual cartI lage; very short first eOlbranCh lal lobe . an d wloened eplbranc

hlaO end of fi rst phary ngobranchlal (Fig. 122): mlcrogillrakers externally on three 
posterior arChes; no median Interhypural cart ilage; Slmole hypurapoohysls on third 

v e r t.ebra: smooth opercular and pect.oral girdle bones; -four infraorbltals; end of rost
ral branchlostegal ray medIal t.o antenor ceratohyal; relatively large scales (SQu. 
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long. 26-27); scaly sOTt aorsal- and anal-fin bases (interradial scales only) in large 

M. brasil iensis at least; a large midtateral spot and not well-exposed mid basal 
caudal spot; a strong medial nuchal elevation In adult males; Interrupted lip Tolds; 
Single supraneural; 5 - 8+ 1 +8- 1 0 weak gill-rakers externally on Tirst gill-arch (F ig . 
122): InTreQuently one or two canals on caudal-fin between rays 03 and 04, and V4 and 

V5; vertebrae' 4+ 14, naked cheek ventral to line continUing ad labial laChrymal margin 
caudad; much reduced frontoparietal crest; low median frontal crest not raising coro 

nails foramen, and almost no laterad projecting f'rontal ledge along orbit; jaw denti 
ton as In GalloChromls; Jaws equal anteriorly . 

Hargarrtacara brasiliensis reaches at least 226 mm SL according to my records, 
and is the largest species. It is certified from the Rio de Janeiro area. North of it, 

there is M. Itaplcuruensis In the Itaplcuru With emphaSized, vertically extended 
midlateral spot. I have not seen fresh Paraguassu material, but Castelnau's two spe 

cies may represent a distinct form. In the R. a e Contas is a species almost unlTorm. 
with faint mldlater:al spot and ind ica't.ed lateral band. Margar/tacara ;porangens;s 
is known only from tne type series Of which I only examined the holotype. It may be 

distinct by the wide thick lower lip. Margarrtacara species other than M. brasi 
liensis have truncate caudal-fin. All were considered the same species by Gosse 
(19761. 

I have not been able to separate southern Brazilian Margaritacara f'rom M. 
brasilienSIS from RIO; but clerly there IS a lot of baSIC work to do on species 
level taxonomy In Margarrtacara . 

Species called Geopl1agus brasiliensis In the literature are biparental substra
te brooders. 

M£SONAUTA 

Mesonau~a Gunther, 1862. Catal. Fish. 8r. Mus.', p. 300 (type by monotypy 
Heros mSlgnls Heckel), - Hascullne. 

Heros festlvus Heckel, 184 O. Ann/n wlen. MUS. Natges. 2, p. 376 (Fluss Guapore 
und dessen nane gelegenen Horastel. 

Heros tnslgms HeCkel, 184U. Annln wlen. Mus. Natges. 2, p. 379 (Waldlache 
bel Marabltanas am Rio-negro). 

Chromys?? acora Castelnau. 1855. Anlm. nouv. rares. POlssons, p. 17, PI. 9, 
fig. 1 (lacs de j' Araguayl. 

The genus is discussed also in Part I, p. 272 . 
The body shape is unique; compressed, but with rather broad forehead -nape, and 

level dorsal contour: ttle chest IS deep~ the head is conspicuously narrowed rostrad in 
lateral aspect and ends With a small terminal mouth at the tiP of a long snout. Juve
niles already at c. '0 mm similar to adults in snape. The o ut.er branch of" the 
firs t , strong. pelvic-fin r ay is much elongated, reaching the middle of the caud al - fin 

In adults; whereas thE" '·est 00£ the fin is short. extending only slightly behind the 
anal -fin Origin. Tne c auoal-fln has a Slightly convex posterior margin; three procur

rent rays 10 each lobe. Pectoral-flO short. rounded, Wi th third or fourt.h ray longest. 
Anal-fin spines 8 (modally) or 9 . 

All scales ctenOld, save some oT cheek and 9111-cover. SQu. long. 24-25. Clrcumpe
duncular scale series 20; three series of scales on cneek; two horizontal scale series 

between lateral li nes. Nape and chest scales not m:..Jch smaller than fla n k scales, for
mer stochastic. latter In median series larger , about half size of anterior Tlank sca

les.. Pectoral- and pelVic - finS naked. Posterior SPinOUS dorsal- and anal-fins, most of 
soft corsal- and all of sOTt anal -f'In, narrOWly scaly basally: anal-flO sQuamation 

Wider than dorsal - fin sQuamatlon. Up to about half oT caudal fin scaled; long tube 
sequences on caudal - fin membranes 02-03, V4-VS. ana one associated with ray V1. 

The head IS slender and compressed, with low supraOCCipital crest; the med ian fron 
tal crest IS on ly feebly raised and the coronal foramen not elevated: likewise the 

front.oparletal crest. IS very narrow. A prominent antrorse spine distally on the -first 
supraneural , the second blunt-tipped . Anterior two hemal spines little Widened; no 
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Fig , 12 2. Harga n tacara sp , cf. brasiliensis. Externa l as pect of f Irst 

,.. 

gi ll -a r c h to t he left . F irst epibranch ia l and pharyngobranc hla l in rostro latera l 
as p ect to t h e right . cart ilage and connect ive t i ssu e pad st Ippled. Sca le 1 mm. From 
NRH A82 / J45J. 85 mm SL. 



Fig. 12 3. Nannacara anoma la . Latera l view of head to show sca le pattern of' c heek 
and gill-cover. Sca le 1 mm. From IRSNB unreg. (SOK 2])' ]) mm SL. 



parhypural spine. Vertebr ae 12 .. 14-15 or 13 .. 14. No process on distal postcleithrum. 

Moderately developed hypapophysis on third vertebra. 

Lateralls pores about as in C;chlasoma . 
Branchial skeleton sim i la r to Cichlasoma . First epibranchial short and stout; 

interarcual cartilage minute. Two small tooth - plates on fourth ceratobranchial. Rakers 

short, denticulate, 2+ 1+6-7 externally on first arch. Pharyngobrachiad neurocrania l 
apophys is short and broad , little elevated. Baudelot ' s ligament attaching to moderate

ly developed basioccip i tal ledges. 
Jaw teeth mostly un icuspid, conical; in labiad series, dist inct s ize increase for

wards, and dev elopment of" a minor second cusp on l inguad edge . also these larger teeth 
somewhat labiad - incllned ; i nner teeth small, in narrow band an t eriorly in j aws. 

A suborblt.al stri pe is lacking of all si zes. The caudal spot IS formed already at 
c . 10 mm , then little more inten se t han ventra l lobe p igment o f the c audal - f"in 
base . At s lightly larger sizes t h e spot is bright ly ocell a t e d . black witn whit ish mar
glO , as in adu l ts. and the most prominent mark ing occupmg the space between latera l 
li n e lev el and dorsal fin edge. 

A dark st ripe runs f"rom the mou t h, interrupted by the eye to the ante rior dorsa l 
f" in so f t rays . along which it may be cont inued; the stripe is often reduced to spots 
on the 'f lank s. The body i s otherwise adorned by irregular verti cal bars, usually more 
or less confluent and form ing a mottled ground pattern. 

Regan considered Mesonauta close to Cichlasoma blmacula tum and C. 
a u tochtnon (: Austra/acara f'acetal, cons ider ing especially , I gath er, the rela
tive ly large sca les. 

Mesonauta i s w idely d istr ibuted . collect ed in t h e Or inoco, Negro , Branco, Esse
qUl b o, Uc ay ali -Solimoe s-Ama z o nas, Tocantms, Hamort~. upper Paraguay drainages. Revi 

sion of" the group may show It to consist o T geographical spec ies . 

NANNACARA 

Nannac ara Regan. 1905. Ann. Mag. nat. Hist . 17) 1 5 . p . 3 44 (type b y monotypy 
N. anomala Regan). - Feminine. 

Nan nac ara anoma/a Re g an. 1905. Ann. Mag. na t . Hist. 171 15 . p . 34 4 (R. Esse
qui bo). 

Nannac ar a taen ia Regan . 191 2. Ann . Mag . nat. Hist. 18) 9 . p . 5 0 5 ( t n e Am a
z on at Manaos). 

Subject o f a note in Part I (p . 26 1), tni s genus . notab le c hie f ly f or i ts r educed 
later alis system, n eeds l ittle f urther comment. 

These are small fi shes, reaching 56 mm SL (males) or 39 mrn SL (-females ). Cont inuous 
lip f o lds; unlser ial predor sa l sQuamat ion : c y c lo id predorsal and prepelvlc scales; t wo 

cheek scal e series , o ne preopercular sca le seri es (F ig. , 23); mostly only pore d scales 
in latera l l ines; comm only a membrane connect ing caudal peduncle and proximal part 
o f tne last ana/ - and d orsal - Tin r ay ; -f I f th pecto ral- fi n ray longest; elongately 
r o unded c aud al -f in; w ell-too t hed Jaws (entire rim of prema)( i llary alveo la r process ); 

long dorsal- f in (D. XVI.8 mod al ); short caudal peduncle; n o parhypurapophy sl s; 5-6 
e xternal cera tobranchla l r ak e rs ; t.wo m Tl'"aorbltals with w ide ventra l lamel lae : t run
ca t e supraocc'p,ta l crest tIP ; no f"ourth ceratobranchla l teeth . mterarcual cartila
g e , vertebral hypapophysls , o r mlcrog il lra kel~ s; a rostral prema)( i llary for ame n ; eplp

leural r ib! pon 2-3 anteri or caudal vertebrae; complex last abdomina l vertebra Wi t h 
hemal canal ; are character states wh ich beS ides the sma ll size par tly po int to Apls

t ogramma. o therWise disting u ish t h e genus from other Clchlasom lnes: t h os e i tal iC ized 
unique among c ichlids, like t h e 14 cauda l -ofm rays . There is some Similar i ty to A C3-

rabo oo and Cla v;forammacar. i n the cheek + preopercular squamat ion , Out t he 
d e ta i led arrangement is not Identica l (F igs. 100, 11 5 , 123 ) 

Nannac.ra anoma/a IS Widel y distributed in GUiana and SUriname . f rom the lower 
Harow ljne west to the Essequ ibo; a Cartplt.o record (Schu l tz 19 49 ) needs checking. The

re IS a Similar species With one vertIcal bar less In the Approuague and Oyapock R. 
sy stems. 
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Acara syspi/us Cope. 1672. Pr oc. Acad. nar. Sci. Phi/ad. 23, p. 255, PI. Xl, 
fig. 3 (Ambyiacu River ). 

Ac a r a vit:tat us Heckel. 184 0. Annln wien. Mus. Natges. 2. p. 346 (Sumpfen u rn 
Cujaba, der Hauptstadt in der ProvlnZ Matagrosso). 

Aequidens paraguayens;s Eigenmann !. Kennedy, 1903. Proc . Acad. nat. Sc i . Ph; 
lad. 55, p. 534 (Asuncion). 

Ac ara z amorensis Regan . 1905. Ann. Mag . nat. Hist . (7) 15, p. 339 (Rio 
Zamora). 

T his is a grou p aT moderately large {70 - 90 mml. little elongated species somewhat 
Similar to Kro b ia anCl Coeruleacara in co lour pattern, and called the 'Aequi -
dens' syspi/us group in Part I. 

The -first epl branchial IS long and slender . but als o somewhat curved . and the first 
pharyngobranchial is sl ightly Widened epibranchlad. In a clea r ed and stained P. sys
pilus. there is a smal l int.erarcual cartilage clump on the left side , but not on the 
right side. Two or three small tooth - plates on fou r th ce r a t obranchial; microbranchios 
pines absent or (In P. syspllus ) on outside of second to fourth a r ches. 0 - 1 epib
ranchial , 5- 7 cera tobranchla l rakers externally on first arch. 

MOdal vertebra l numbers 13'" 1 3 and 13+ 1 2 ; 2 supraneurals. Similar in cranial osteo
logy to Cichlasoma, only m ore elonga't.e, wi't.h relatively lower supraoc c ipital 
crest. Pai red short hy papophyses on third vertebra. 

The -fins a r e naked, exc e pt the cauda l- Tin base. The caudal - fin has one or two 
median tubed sc ales and rather long dorsa l and ventra l lobe la teral line branches, the 

dorsal (up to 'fou r sc ales) running between rays 01 and 02 , the ventral (u p to seven 
scales) between rays V 4 and V 5 . 

Preoperculu m naked; cheek scales in three series. The predorsal scales are large 
and In three series , the median of eight, rarely seven scales. the posterlormost scale 

of"ten with a deep incision in the posterior edge. The cycloid prepelvic scales are 
Similarly large, In three series . Scale p attern otherwise as in C/chlasoma; SQU. 

long. 24-26, rarely 23 or 27. 
The c audal - fIn hind edge is truncate or slightly emarg inate , often with short pro

long a t ion of margina l rays . Anal - fi n w ith 3 spines, moda lly 7 or 8 rays. 

Ground co lour light (yellowish); a dark more or less b lotchy band -from the orbit 
caudad to or toward s posterior part of soft dorsal - fin; continued forwaras a r ound nape 
across an terior predorsal scales (except i n one species); caudal base spot chiefly in 
dorsal lobe but close to lower lateral line level. not or i ndlst i ncly ocellated; seven 

vert ical bars, t wo anter ior mostly as spots close to dorsal-fin base; caudal-fin with 
scattered dark dots or, rarely , Immaculate; dark stri pe down f rom eye across cheek 

commonly rest r icted to a spot, In varying pos i tion, in adults. 
Cha r ac teristic ally the dorsal contour is more arched than the ventral. and the 

mouth appears in a low position, but body and mouth Shapes vary. 
Pna ryngotocacara is defended on the baSIS of" the unique colour pattern, the 

predorsal sc ale patte r n, and pos i tion of the dorsal b ranch of the c audal - fin la teral 
line. 

pnary ngotocacara manae (Peters ~ Berns 1 982}, P. vlttata (TImms !w Keenley
side) and the Madre de OIOS species (pers. obS.) a re biparental mouthbrooders and a 

preserved female of an undescribed form has larvae In the mouth. Like Krobia and 
Coeruleaca ra, studied speCies spawn on loose leaves (see especially Vlerke 1983L 
The genertc name is suggested b y the mouthbroodlOg, and IS f eminine. 

There is a superfiCial simIlarity to some Krob /3 specIes 10 the la'teral band 

cours e , but In Pharyngo tocacara the band modally runs toward the oases of" the pos 
tenor dorsai - -f m rays , not to the e nd of" the f"In, and," Krobla the band does not 
continue rostrad across the n ape; an oblique lateral band is found also in Mesonau -

ta, Acaronla, Cnae tobranchus and Cnaetobranchopsis. 
Althoug h a large group, the outer morphology and colour pattern IS very similar in 

all species. Pharyngotocacara marsae IS endemiC to 't he upper R. Meta; P. Vlt -
tata is WIdespread In the Hamore , Paraguay and adJacent Parana; P. syspi/us com 
mon along ~he Ucayah - Peruvian R. Amazonas. The remainder a re known from only one or 
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Nannaeara taenia is based on a female aquarium speCimen, apparently with 
Incorrect locality data: at. the time- N, anoma/a was known onl y from adult males. 

PAPILIOCHROMIS 

Papifiocnromis Kullander. 1977. Zoof. Scr. 6. p. 253 (type by original desig 

nation Apistogramma ram/rezi Myers l. Harry, 1948), 

Crenicara aftispinosa Haseman. 1911. Ann. Carneg. Mus. 7. p. 31.4. PI. LVIII 
(along a sand-bank Tn the Rio Marmore, below the mouth of the Rio Guapore). 

Aoistogramma ramirezi Myers !r Harry, 1948, in Anon. Aquarium, Philad. 17, p. 
77 (evidently from one of the tributaries of the Rio Apure or Rio Meta in the states 

of Guarico, Portuguesa, or Apure). 

Robins ~ Bailey (1982) suggested that ·Microgeophagus'. as used by A><elrod (1971b) 
would be an older available name for this gr·oup. They apparently did so because the 
gender ot" Papiltochrom;s i s feminine and that would weaken their (Bailey et 
a l. 1980) arguments in a pr.oposal to the International Commission on Zoological 
Nomenclature to rule that all names end i ng in -chromrs be cons idered mascul ine , 
{ollowlng an error In Rooins et al. (1980). Close reading Of A><el rod (19710) sug
gest that 'Hicrogeophagus" as used there is not available, and may at o e st fall In the 

category of conditionally proposed names. 
Papl!/oehrom;s ram irezi (to 3J., mm SL) was recently re-described (Kullander 

198Gc) from Colombian llanos materTal~ since I have seen also Venezuelan llanos mate

rial. 
A larger species (to 59 mml. With higher counts . is P. alt ispmosa in the Gua-

pore and Hamon~ sy stems, of which notes and photos can be found in Ku llander ( 198 1a). 

In shape, colour pattern and osteological characters the genus approaches Bloto

doma, Gu;anacara. Margantacara, and rhabdotus-tike GymnogeophdguS. 

The branchial SKeleton of P. ramlrez; IS relat ivel y comcact: remarkable are the 
laterally strongly compressed medloposter ior bicuspid lower pharyngeal teeth; few mic 
rog i l lrakers externally on the three poster ior gill-arches; minute interarcual carti
lage: ventrall y expanded first pha r-yngobranchlal; short w ide lobe with 3 - 4 marginal 

rakers ; 5-7 mlnut.e raKers along fi rst ceratobranchlal externally: t w o ceratob ranc hial 
4 tooth-plates, and lack of flft.h ceratobranchial rakers. The third vertebra b ears 

paired hypap ophyses. The parhypurapophis is moderately d eveloped; a m e d ian Interhy pu

ral cartilage plate appears laCking (no alGian blue stained mater ia l available); no 

ribs on caudal vertebrae: four procurrent rays in each caudal-fin lobe. The r os trodor
sal distal postcle i thl"al process IS very small. A rostra i fo r amen on premaxi llary 

ascending process. CePhalic lateral is system modal, including five denta l foramina. 
Tnfraorbltals i02, i03+4., i05. 106. See Kullander (198Gc. 1981a) f o r additional data. 

The lower lip fold is cont inuous in P. ramlre z; only. 
Lack of fifth ceratobranch ial gill-rakers . a small epibranchi al lobe wi th marginal 

gill-rakers. narrow lacht"ym al, 25-21 ve r tebrae , and a single supraneural were consid e 

red diagnostiC of P. ramlrez; (and t h e genus. then monotYPIC) In Kullander 
(1980cl. None of these states alone presents a strong case for tne group. Contrasted 

to Bloto doma . aoomorpnles would be reoresent.ed by the Single supraneural , absence 
of median interhypural c artilage and strong ly compressed pharyngeal teeth. 

PHARYNGOTOCACARA n. gen. 

Type-species: Acara vittatus Heckel. 

Aeaurdens mar/ae Eigenmann, '922. BO/n Soc. colomb. elene. nat. 9, p . 191 (9a
rlgona; Cmaral. llanos; Cano Carlcerla; RIO Negro. Villclo; Oriente de Bogota; O. Gra

malo~e . Villela); 1922. Mem. Carn .. g. Mus. 9 . p. 240. PI. XXX. fig. 1 (Barrlgan!. 
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two localities. one species in the Paraguay. one in the Madre de Dios In Pe r u, one in 

the 8elE~m area. the rest in Peru and Ecuador. to a tot.al of 16 speCies. 

PTEROPHYLLUM 

Pterophyllum Heckel. 1840. Annln wien. Mus. Natges. 2. p. 334 (type by m onoty
p y Pia tax sca/arts Cuvierl. - Neuter. 

P/ataxoides Castelnau . 1855. Anim. nou v. r ares. Poissons. p _ 21 (type by 
monotyPY' P. dumerilil Castelnau). - Mascul ine. 

Pterophyllum altum Pellegrin. 1903. BUll. Mus. Hist. nat. 9, p. 125 (Atabapo 
(Orenoque)). 

Plataxoides leopoldi Gosse, 1963. Bull. Inst. r. Sci. nat. Belg. 39 (35). p. 
4. PI. I . f ig. 1 (Fura du village de CUia (rive gaucne du Solimoes ~ environ 90 km en 
amon't. de Manacapuru} }. 

Zeus sca/arts L ichtenstein. 1823. Verz. Doub/. Mus. Ber/. p. 1 14 (Or . Brasil). 

?Platax? sealaris Cuvier, 1831, in Cuvler 1>. Valenciennes . Hist . nat. PO/55. 
7. p. 237 (-). 

?Plataxo(des Dumerilii Castelnau. 1855. Anim. nouv. rares. POlssons. 2 1, 
pI. 1 1, fig. 3 (Para). 

?Pteropny llum elmekei Ahl. 1928. Zool. Anz. Leipz. 76. p. 252. Fig. 1 (HiJn
aung ces RIO Negro In den Amazonas). 

Species ta x onomy In this group is extremely confused. NonE' o .f the later revisers (Ahl 
1928. L .P. Schultz 1953. 1954.1967. Burgess 1976) did much but count f in-rays and 
scale! an d cont ri buted nothing to an understandzng of the baSIC morphology of these 
f i shes. A major -failure of all reVISions has been the neglect 'to defme Pt. 
sea/are. As thiS species was descr ibed In but two Imes , With data partly probably 
Incorrect and otherwise certainl y not eXCluding any Pterophy llum , and as the type 
IS lost WIthout haVing been re-e)(amlned by any later author. t.here IS no ground for 
any later determination of the species. Indeed. some iaentd IcatlOns refer to Pt. 
sca/are (Cuvier), but the type of it has not been consulted by la't.er revisers eit
her. 

Furthermore. Schultz (1967) refers to tne colour pattern of the holotype of Pt . 
d ume r ilil f rom the specimen and Castelnau's (1855) plate. when recognizmg tne spe
cies. Thi S IS puzzling as the nearly scale less ho loty pe agrees With the plate in 
absence 00£ coloratIOn on si d es and head. The dumerilil nolo type does not have the 
Wide nape and straight predorsal outline o f Pt. leopoldi; hence these cannot be 
synonyms. As Pt. leopoldl is a rar e species. It. IS not li kely a synonym of Pt. 

sca/a re and hence l isted here as v alId . 
P(erophyllum altum is a valid species in thE' uppe r R. Negro and R. Ortnoco. 

With the charact.er states p resented by SChultz t 19 61}. Ther e are at least two more 

species, Identi f ied on Peruvian ana lower R. Negro matenal re!:pectlvely. but I am 
uncertain about the cnaract.ers on mate nal from the rest of Amaz o nia . Guyana and the 
Oyaoock. most In ve r y bad c ondlt.lon. 

Pteropnyllum IS Sim ilar to Mesonauta. It dl Tf'ers trI t.he unique colour pat-
tern . prt nclpall~' slive r y. Wi th b lack veT'c!cal stn pe!.. one from nap e through eye onto 

chest. . two across the SIde strong. bars between these -faint or reduced t o sp o t s dor
salty; caudal soot not ocellated, ventrad e xtended : a ls o In the much oeeper and more 

comp ress ed bOdy ano muct"l p rOduced anteri or so·f t dorsal- ana ana l-Ti ns. The caudal-Tin 
!s t runcate wlt.h marginal rays fllamentously p rod uced , li ke t he firs- "t. pelvlc- fin ray. 

The scales are small (SQu. long. 33 - 48). strongly ctenold. A senes: of ctenOld scales 
ant.erlorly on ventral 11mb of preo p erculu m. 

Vert.ebrae 12-14+ 14-18 =- 21 -31 (Scnultz 1967): Pt. sca/a re auc!t. has the hypa 
pochYSls on t.he third ver treba w l t. h a strong cau d al, caudad directed SPinOUS process: ; 
2 supraneurals : sWlmoladder diverticu la reachmg to 7th hemal spi ne. ribs on 2-3 ante
rior cauda l vetrebrae. Two extl·as caou lars. well - aeve lo p ed par'hypur·al spine . 
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The skull IS deep. with well developed f r ontal. f rontoparietal and supraoccip ital 
crests~ but featu r es man y d if'ferences from t.he s:uperTlcially similarly shaped Symp 
hysodon . The lower jaw is long and slender; b oth Jaws are well toothed with simple 
teeth. The parasphenoidal phary ngooranchiad apophysis is transverese, not p illar-like; 

microgillrakers exter nally on second to fourth arches; second pharyngobranchial well -
toothed; about 6+ 1 + 12+4, m ost r ather strong , well - denticulate r akers externally on 

fi r st arch, small inter arcual cartilage, 4 -5 tooth-plates on fourth ceratobranchial. 
Lateral lines on caudal - fin short , oetween rays 03 and 04, 01 and V1, and VI. and 

V5. but fin scaly only basally; dorsal - and anal - fins extensively scaly . 
D. XI-XIV.1S-31; A. V-VII.19-32 (Schultz 1967 , 8u rgess 1976; I lmltal counts rarel. 

This may be the most plesiomorphic group among those with swim - bladder extension. 
The shape of the vertebral hypapophysls, the produced dorsal - and anal - fin, perhaps 

also the coloration oefines the group~ relatIOnship with Mesonauta IS suggested by 
the postabdominal ribs, and the long and thickened first pelvic - fin ray. 

Paepke (1979) has monographed the genus from an aQuarlstic view-point. but inclu
ding aspects of history. taxonomy, anatomy, distribution and behaViour. Vandewalle 

(19 71) has some osteoiogcal and mYOlogical dat.a: Koltzer (1953) described the abdomi
nal anatomy. 

RETROCULUS 

Retroculus Eigenmann ~ 8ray, 1894. Ann. N. Y. Acad. Sci 7, p. 614 (type by 

monotypy R. boulengeri Eigenmann !. Bray). - Masculine. 

Chromys la p idiTera Castelnau, 1855. Anim. nouv. rares. Poissons. 16, pI. 12 , 
fig. 1 la, Cnromys lapidifer) (Ia grande cascade Cle I· Aragu ay (Caxoeira grande)). 

Retroculus boulengeri Elgenmann ~ 8ray , 189, Ann. N. Y. Acad. SCI. 7, p. 
614 (8razil). 

ReLroculus septentrlOnalis Gosse. 1971. Bull. inst. r. Sci. nat. Be/g. 47 
(43)' p. 11, PI. V (Guyane fran~alse dans Ie fleuve Oyapock a Saut-Alikoto (en amont 
du Village de Camopi)). 

RetroculusxlnguensisGosse, 1971. Buff. inst. r. SCI. nat. Be/g. 1.7 (43), p. 

7. PI. IV (Bn?sll dans Ie RIO XlOgu aux Cachoelra von Martlus (a la limite Nord de 
I·Etat du Matto Grosso). 

Generic characters listed by Gosse (1971) inClude: prognathous upper jaw; first 
(epi )branchlal lobe with gill-rakers along the base: absence of mlcrogillrakers; first 

gill-arch Internally with some small spines on tuberosities 'forming the tiP of each 
gill -rakers; second and third gill-arch With Similar spines on both sioes on gill - ra
ker tipS: fourth gill - arch Wi th those spmes only on the external Side; two supraneu
rals . The genus would be similar to Geophagus, but with gill - rakers along the base 

OT tne laoe. and to AcarlCl1thys, but with deeper lachrymal. no microgillrakers. 
and two Instead of one supraneural. 

Retroculus species are large (to c . 190 mm SLl special ized rheaphdous 
Clchll dS wltn narrowly triangular faCial outline. low mouth, thick lips. broad pel 

vic-f lO , superiorly placeo eyes . and embedded , small, or absent ventral scales ante
rior ly on body and head. Most extreme In these regards IS R. septentrlOnal/s , In 

the OyapocK baSin , which I conSider the most. derived Torm. Ret.roculus xInguensis 
IS collected 10 the middle Xlngu, and R. /apl d ffer In the middle R. Araguala. 

In Retroculus xmguensfs at least, the e p lbranchlal lobe IS Chiefly a soft, 
tuberculate pad; the osseous laminar expansion IS very narrow. Long flOge r llke exter
nal eplbranchlal rakers are p laced along the hind margin of the eplOranchlal skin. 
(st.rlct ly not on the lobe base). E)(ternal fIrst ceratobranChlal rakers are long, nar

row tootn-Iess structures, covered by skin that continues across the arch as budded 
ridges; remarkable are additional. soft:, prOjections along ~he edge of the skin fold 

on the lower portion of the arch. Other rakers. except. mner Tourth ceratobranchlal , 
as descrlced by Gosse. With apical teet.h. No mlcroglltrakers. or 
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fifth ceratobranchial rakers, but three too th-plates on fou r th ceratobranchial. The 
roof and sIdes of the posterior part of the oral chamber IS covered by n umerous, often 
budded papillae. 

The jaw dentition is as In Geophagus, but with inner teeth in R. septentrio
na/is and R. lapidifer reduced in number and to an anterior patch; in R. sep 
tentrionalis anteri o r teeth also blunt-tipped. Upper Jaw prognathous. 

Two supraneurals; low supraoccIpital crest; no nbs on caudal vertebrae: 7 - 8 pro

current caudal-fin rays. Premaxillary ascending processes very long; no parhypural 
spine; posterior margin of hypural plate notably curved . 

Counts slightly lower In R. septentnona/is; in the others vertebrae 15+17-19; 
D. XVI - XVII. 1 0- 1 2; A. III.6-7; squ. long . 36-40; e)(ternal first gill-arch with 9- 1 1 

eplbranchlal and 10-'3 ceratobranchial rakers; R. septentriona/is with abdominal 
vertebral number reduced, 13 - 14+17 - 18 according to Gosse. 

The lateral line is In two sections, the posterior continued onto the base of the 
caudal-fin, which is densely scaly to near the hind edge except along most of middle 

membranes. There are no canals on dorsal and ventra l lobes, but well-preserved spe
Cimens show short lines of pored scales between rays 02 and 03. V4 and VS. 

The pectoral-fin is scaly basally; the anal-fin base covered by a scaly sheath and 
short series of interradial scales; the dorsal- fin has a scaly sneath basally and long 

series Of interradial scales also on posteriormost membanes. The pelVic-fin is naked. 
The pelVic-fin IS broad and much thickened along the outer half; the third ray is 

the longest and extensively branched. Pectoral-fin short . extension as pelvic-fm. 
Caudal-fin emargmate, with rounded lobes. 

Retroculus are pleslomorphlc cichlids for reason of 'the African type lips. both 
lip -folds, however. discontinuous anteriorly; five dental. seven preopercular latera-

115 foramina; lachrymal w i th four foramma, margined by a narrow first Infraorbital 
with Joint rostral -foramen with a lachrymal foramen as in Cich/a. five separa t e 
infraorbitals behind. 

ASide -From the lobe. whIch is rather 3'typical. and a general resemblance to Geop
ha9us. there 15 nothing that definitely ties Ret:roculus to geophaglnes. Simi
lar i ties to African c ichlids are apparent (also p. 307), but not precise. Ty/och
romls aside from the opercular spot also has a similar rlctlly -folded gill-arctl skin. 
but the inner ceratobranchial rakers are similar to the external ceratobranchial 
raker:i , slender. non-denticulate, the -Fourth ceratobranchial IS edentulous, the -fIrst 
eplbranchial IS slender. and the prominent pharyngeal pad derives from the second 

epibranchlal. No associat ion of" Ty/echromls with any particular South-American 
genus IS suggested by data available at present. 

Gosse (1971) has good figures of all three species. The neotype-Iocality of Ret
reculus lapidlf'er was Incidentally f igured on the cover oT Lowe-McConnell ('978; 
Island in center). 

SATANOPERCA 

Sa~anoperca Gunther. 1662. Ca~a'. Fish. 8r. Mus. '. p. 312 (type by subsequent 
deSignatIOn by Eigenmann ('91 OaL Geophagus acuticeps Heckel). - Feminine. 

Geophagus acutlceps Heckel, 181..0. Annln wien. Mus. Natges. 2, p. 394 (Barra do 
Rio-negro). 

Geophagus Oaemon Heckel. 1640. Armin wien. Mus. N3tges. 2. p . 369 (Rio-negro). 

Geoonagus ]urupan Heckel. 1840. Annln wlen. Mus. Natges. 2, p. 392 (an der 
HunClung des Rio-negro In den Amazonenstrom). 

Geophagus maplrstensis Fernandez Yepez. , 950. Hem. Soc. Cienc. nat. La 

Salle 10. p. , 17. fig. p. 117 (RIO Haplrlto al Sur de Haturin. Voenezuela). 

Geoptlagus leucost/ctus Hi-WeI'" !. Troschel. 1849, In Schomburgk. Reisen Bri t. 
GUiana 3, p. 625 (See Amucu; SUmp fen der Savanne). 

Satanoperca macro/eols Gunther. 1862. Cata l. Fish. Sr. Mus. 4. p . 314 {Oe-
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Fig. 124 . Satanoperca leucost icta . Externa l aspect of f irst gi ll - arch (l eft) and 
laterorostral aspect of first epi- and pharyngobranchlal (right; ep iphysea l carti lage 
and ventra l connective tis sue p ad st i ppled ). Scale 1 mm. From ZHA 105.818 , 74 mm SL. 



Fig. 125. Satanoperca sp _ aff. daemon. Occlusal v iew of lower pharyngeal 
tooth -p late. Scale 1 mm. From IRSNB unreg. (SOK 63). 72 mm SL. 



merara; BritiSh Guiana). 

Geophagus Pappa ter ra Heckel, 1840. Annln wien. Mus. Natges. 2, p. 396 (Rio
Guapore) . 

This group, included in Geophagus by Gosse (1976) and most authors after Gunther, 

is very dif'ferent from Geophagus s. str .• even in the appearance of the epibranc
hlal lObe , and no closer relatJOnship with Geophagus s. str. is suggested . Furt
hermore, there are apparently three well-differenti a ted phyletic lineages within the 

genus, here provisionally regarded as species groups, with the following principal 
characteristics : 

Satanoperca 3\;utlceps, uniquely among larger geophagines ha~ a large f orwards 
(Instead of ventrad/rostrad) protrusible mouth; both lip folds are continuous. Upper 

Jaw teeth run ;n one (young) o r t.wo (adults) series; lower jaw wit.h short anterior 
senes and an i "mer anterior patch of teeth. Vertebrae 14.14 . Three distinct flank 

spots and caudal ocellus in line Just above lateral li ne level. 

Satanoperca oaemon and an undescribed species in the R. Negro and R. Trombetas. 
botn called G. daemon by Gosse (1 976), have low, rostroventrad protrusible mouth 
and the lower lip fold discont inuous ; upper jaw dentition unl!':enal. along anterior 

two-thirds of alveolar process of premaxilla; lower jaw With short anterior series and 
a few anterior inner teeth. Vertebrae 16.14 or 16+15. Larger than the others (to 230 

mm SL) and with generally h igher counts. Prominent superior cauda l fin ocellus, one or 
two epaxial flank blotches. 

Satanoperca jurupari and remaining spec ies (all jurupari sensu Gosse), have 
mouth. teeth . and lips like the preceeding. Vertebrae 15+13-14 . Minute superior caudal 
spot. flank markings obscure or absent. 

Moderately elongate with long snout . The supraclei'thrum is, with few individual excep
tions, serrated. The lower jaw IS prognathous. SQu. long. 28 - 30 (26-31); 16-20 circum

peduncular scales series. Cheek completely scaly. Oorsal- and anal-finS naked . 
Caudal-f in scaly. with moderately long lateral line sequences between rays 03 and 04 , 
V4 and V5. O. XIIl-XVI.9- 1 1; spines Increasing in length to -fifth to seventh to ninth, 
behind shorter, last again a little longer, or incresa ing in length to last. A. 

IlI.(6)7 - 9 . Caudal-fin truncate. Pectoral-f in subacumlnate, to above spinous anal-Tin. 
PelviC-fin With first ray longest. 

Branchial skeleton at tenuate. Third pharyngobranchial with long. elongate dorsal 
apophys is. The f'lfth ceratobranchlal lack raker s, the fourth ceratobranch ial IS eden

tulous . The interarcual cart ilage and the first pharyngobranchlal are long. rod-like. 
Hicrogillrakers are found on both sides of' the second and third arches, externally on 
the fourth. The lobe depth equals the epibranchlal length; along the margin runs a 
series of 5-11 distally expanded rakes, medially four to five pOinted. Hos t of the 

15- 22 external ceratobranchlat and also the Interne . .! rakers attach to the Skin fold 
below the ceratobranchial, and continue transversely over the arch by tuberculate soft 

low rIdges (FIg. 124). Lower pharyngeal tooth-pla~e long, slender, wl~h deeply Incised 
nlOO margin: teeth bi - or tr icuSOIC:l (FIg. , 25), 

Vertebrae see above~ long hypapoPhysis on third vertebra. Single supraneural. No 
ribs on cauOal vertebrae. Pat'hypural spine well-oeveloped. Procurrent caudal-f'1n rays 
5-6. 

Five dental, Sl)( preopercular lateralis foramina: Inf'raorbltals i02. i03 - 5 with two 
median foramma, ioG. The reduced dentition and ventrally placed ceratObranchlal 

rakers are primary apomorphlc character sta'tes. other characterist ic tend to be ple
slomorphic or regularly occurring derived chal·acter states. 

Satanoper ca acutlceps wh ich was confused w ith both S. daemon and S. juru
parlin Gosse ' s (1976) deSCription, IS. collected along the Solimoes-Amazonas from 
Tef,; to R. Tapajos. 

Satanoperca daemon, with two flank spots. is found in the upper R. Negro. Casi 
QUlare, and uoper R. Orinoco. A Similar speCies, With single flank spot. occcurs in 
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the lower R. Negro and R. TI·ombetas. 
Tne Jurupart group has a near pan-Amazonian distribution. Satanoperca feucos

t icta is taken in the Essequibo and Corantijn_ 5atanoperca pappa terra is a Gua
p o rean-Paraguayan species. An undescr ibed /eucosticta-like species is known -f rom 
the Upper R. Orinoco system. All the rest, including G. map;ritens;s. are tenta

tively identified as: S. jurupari: from the Ucayali. Solimoes. Amazonas. Oyapock. 
Or inoco, Golfo de Pari a system, but not sympatric with other species . Members of this 

group k ept by 3Quarists are b iparental larvophilous mouthbrooders (Peters &. Berns 

19B2; Re id II. Atz 195B. G. jurupari : S. leucosticta). 

SYMPHYSODON 

Symphy sodon Heckel. 1B40. Annln wien . Mus. Natges. 2. p. 332 Itype by monotypy 
S. discus Heckel), - Masculine. 

Symphysodon discus var. aeQuifasciata Pellegrin, 1904. Mem. Soc. zool. Fr. 
16. p. 250 lTeffe IBresil); Santa rem IBresil». 

Sy mphy sodon aequif asciata axelrodi L.P. Schultz . 1960. Trop. Fisn Hobby. 8 
110). p. 14 . fig . p. 9 IBelem . Brazil. Amazon River). 

Symphysodon aequifasciata haraldi L .P. Schultz. 1960. Trop. Fish Hobby. 
11 0). p . 11 . fig. p. 8 IBenJamln Constant. Brazil in the Amazon). 

Symphy sodon discus Heck el . 1840. Ann/n wien. Mus. Natges. 2 . p. 333 Ibei Barra 
do Rio-negro im Flusse selbst). 

Sy mphysodon d iscus w i llischwartzi Burgess. 19B 1. Trop . Fisn HobOy. 29 (7). 

p . 37 . fig. p . 37 IRio Abaca)(is la tributary of the Rio Madeira). Brazil). 

Sy mphv so don resemble Heros, but are more compressed and deep- bodied, with 
smaller scales and longer v ertical fins 10. VIII - X.28-32: A. VI -IX.27 -31). Dorsal- and 

anal-fms are extens ive ly scaly. Inner half" of' caudal-fin scaly; later al line on dor-
sa l lobe betw een rays 02 and 03, and on ventral lobe between rays V4 and V S. The mouth 

I S sm al l, with short jaws, f'leshy lips with continuous folds; 2-4 simple teeth on each 
si de of upper Jaw close to symphysIs, abou t 5 teeth in a group correspondingly in each 

lower Jaw ha lf. Swimbladder divert icula reach to the 13th hemal spine, and are not 
associated With I· i bs. Vertebrae 12 -1 4 +17-20 Imodal 13 and 1 B) = 30-33 ISchultz 1960), 
Two supraneurals. no parhyoural spine; three procurrent caudal-fin rays. Four dent.al, 
SI X preopercular lateral is foramina; infraorbitals 102, io3+4 , 105, ioG: frontoparie-

tal crest w ide; median frontal crests high , diverging anteriorly and l ifting up coro
natis canal. Three extrascapulars, apparently correlated with the high nape. 

The branchi a l skeleton IS noteworthy for the absence of microgillrakers. fourth 
cera tobranchlal and second pharyngobranchiat teeth , as well as first e p ibranchlal 

rak e r s: f ive or SIX non-denticulate very small external ceratobranchial rakers. 
The extrascapulars, the reduced jaw dentition and a b sence of pharyngobranchia l 2 

t eeth are autapomorphies o·f Symphysodon. 
Symphysodon d iscus will/schwartZI was defended by Burgess on the basis of hig

her squ. long . count 153 -59 ) than R. Negro-R. Trombeta, S. diSCUS 145-531. As I 
f ind squ. long. 48-60 In R. Negro S. diSCUS (including some of Burgess' specimens. 
and Sc hultz' fi sh With 44 (actually 50» , and 55-62 In the paratypes of S . d. Wil
l /SChwartzi . It seems evident that there IS too much variat ion In ther type-locality 
area to give emphaSIS to a slightly higher range ,,, a small Abacaxls sample, especial

ly as no other difference can be found. 
Sch u l tz ' suospecles are based on life colours and what appears to be indiVidual 

v ana t lon in head sQuamatlon (pers. obs .. and cf. Hanel 1981). Preserved material can
not be tala apart; but the lack of a blue or green field along the anal-Tin base in 

the ' b rown discus ' (axe/rodi) as compared to the ' green' (aeQu;-fasclatus) and 
' blue ' (haraldfl, permits recognition of at least two forms. the former in the 
Brazilian R. Amazonas , the latter In the Sol imoes and adjaCent Peruvian Amazonia . As 

long as there is no lectotype of S. aequrf'ascfatus. and the syntyoes come from 
lo c alities eac h Within the range of two of Schult z ' subspeCies. It 1$, however, not 
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possible to distinguish them nomenclaturally. Only the hOlotype is known of S. ae. 
haraldi, which In its present state offers no distinguishing features. Commercial 
aspects on these h ighly pnced/prized aquarium fishes , have probably p layed some role 

in the nommomania. 

Symphysodon is thus regarded tentatively as composed Of two species , disting
uished primarily by colour pattern: S. discus with emphasized vertical stripe 
across the middle of the side. S. aequifasciatus with sides crossed by seven 
equally intense, but not particularly strong vertical bars. 

The genus has received attention as the young apparently require to feed on mucus 
from the parents' sides (especially Hlldemann 1959), but many other clchlids are 

recorded for sim i lar parent-young interaction (Noakes 1979). The chromosome number (2N 
= 60) is unIque and very high for cichlids (Thompson 1979). 

TAENIACARA 

Taeniacara Myers, , 935. Proc. blot. Soc. Wash. 48, p. l' (type by original 
des1gnation T. candid; Myers). - Feminine. 

Taeniacara candid; Myers, '935. Proe. bioI. Soc. Wash. 48. p. 1, (in the Ama
zon (middle)). 

Apistogramma weisei Ahl. 1936. Mitt. zool. Mus. Berl. 21. p . 268 
(Santarem). 

This is probably the most mis-known South American cichlid. It was firs:t deSCribed by 
Hyers on aquarium material without certain locality. Myers noted that the lateral line 

as well as fIrst gill-arch lobe were lacking; consequently he placed Taeniacara 
near Nannacara . A few months later. Ahl described the same species al Ap;stog

ramma weisel from Santarem. Ahl noted the lateral line as hardly visible; and wrote 
that the middle and preceding dorsal-Tin membranes were strongly produced. a characte
ristic well shown in the illustration In Arnold ~ Ahl (1936L 

I have not seen Myer's type-specimens. but re-examined Ahl's type, which has short 

dorsal-Tin lappets. Neither are produced dorsal-Tin lappets shown by other male T. 
candidl that I have examined. BeSides there is a small lobe on the first epibranc-
h i at easity overlooked on int-act fish and comparatively much smaller than In Apis 

togramma. Tne lateral lines are present. but all or nearly all scales bear only a 
small central pore. 

Taemacara IS characterized by the -far-going reduction o-f the lateral is system, 
agrees otherwise very well With Apistogramma. There are only three dental pores; 
comparing with Apistogramma It appears that the rostral two are combined to one, 
and the adanguloart!cular is closed; the anguloart icula,' canal is m iSSing, like the 

middle pterotlc and second (clf'2) frontal foramen. and the distal extrascapular bone: 
of infraorbitals remain only a sickll2-shaped autogenous bone (Fig. 126). apparent ly 
compact. that probably represents i03+4, Hypuraphophysis, mterarcual cartilage. and 
vertebral hypapupohysls are lacking. The last abdominal vertebra has a hemal arc h and 
the anterior two caudal vertebrae bear epipleural r ibs (vertebrae 12+ 12), One supra
neural. 

There IS occaSionally a rUdimentary -first ceratobranchlal raker. Fifth ceratobranc
hlal rakers are diff'lcult to distinguish, out frequently verifIable and much ,'educed 

even compal'ed to Apis togramma. The chest is naked rostrally . The reduct ion aT the 
number of Clrcumpeduncular scale series to 12 (among South American Clchlids shared 

only with an aberrant Apistogramma species), and a very w1de lateral band as com
pared to Aplstogramma. are probably correiated With the extremely attenuate body 
snape, 

The largest wild specim~n that I examined is 29 .9 mm SL. The spec ies is known only 
from the lower TapaJos, Monte Alegre, and lower and middle R. Negro. 

Taenlacara may be regarded as an extremely reduced Apfstogramma, but there 

IS no clear relatlonsh1p to any particular Apfstogramma lineage. Taenlaca r a 
parallel Nannacara In the loss of' the clf2 foramen. but these f1shes are ott'lerwise 
d1fferent enough not to be considered closely related. 
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Fig . 126. Taeniacara candidi. Suborbita l series in lateral aspect, the lachrymal 
IS the right hand bone. Scale 1 mm. From NRM unreg .• Allzann 22.26 mm SL. 



TELEOCICHLA n. gen. 

Type-species: Teleocichla digramma n. sp. 

This is. as far as known, a small group o-f three species collected at the same occa-
sion in the CaChoeira von Hartius in the upper R. Xmgu. They are si m i lar t o Cre 
nicich/a, but much mod i fied apparently in respon se to rheophi ly : Snou t shor t. dow 
nturned; jaws nar:"'ow, short. upper slightly project ing before low er ; u pper li p folded 

along alveo lar process of premaxilla. interrupted near symphy si s bu t continued by a 
-fleshy pad extended and widened caud ad to cover premaxilla rost r3.i to postlab ial snout 

skin, separated from upper lip lateral -fold caud ad oy a groove; anteri or n asal latera -
lis canal openmg perforating postlabial skm fold well caudal to ante rior skin fol d 
marg in; tot.al ver·tebr"'ae 34-35, abdominal (16-17) vertebrae e qual in number t o or fewer 
than caudal (17 - 20) vertebrae; pelvic-fin strong. third ray longest, o u t e r edge thic

kened. 
The generic n a.ne is: g iven in a llusion to the resemblance to the African c ichli d 

genus Teleogramma. Tne gender is feminine. 

TeleoClchla d igramma, n . sp . is known from seven specimens 39-6 0 mm (IR SN B 6 49, 
6S0); i t has separate upper and lower la teral l in e s , f our anal- f in sp ines and w ide 

interorbital (Width 3.4-3.6 1. of SU. HOloty pe IRSNB 649 . 56 .3 m m SL. Br esil, Ri o 
Xlngu, Cachoei ra von Mart ius. Haut Xlngu . Etat de Hato Grosso. 29 Oc tober 1961... Leg. 

J . -P. Gosse I>. Leopold III. 

TeleocichJa gephyrogramma , n . sp. is know n from thr ee spe Ci m ens , 37 - 46 mm URSNB 
647. 648). With almost continuous upper and lower later' al l ines, three ana l - fin spines 

and Wide interorbi tal (Width 3 .3-3 .71. of SU . Holotype IRSNB 64 7. 43.8 m m SL. Collec 
ting data as preceding . 

Te feo c ichla monogramma, n. SP A, .from the s ing le known spec imen, 63 mm, has a c on 
tinUOUS lateral l i ne . three anal -fin spine s and nar r ow in t e rorbita l (width 2. 4 r. Of 

SLJ. Holoty pe IRSNB 6 46 , 6 3. 2 mm SL. Collect in g data as p r e c e d ing. 

No f ield behaViour observat ions are av ai lab le, but compar ison With k n ow n rheophi li c 

CIChlldS suggest that most Characters separat ing those t h r e e species from Creniclch 
/a are specializations correlated With benthic r heophll y, a l though unlike the maJo 

r i ty of African rheophilic forms. the Teleocichla spe c ie s seem t o De open-Do t tom 
dwellet"s Judg ing from the l ight overall colorat ion with a cry p t i c p attern of" d ark 

speckles . Few anatomical data are ava i lab le , as d issecti o ns seem ed unad visable With 
respect to the few specimens k nown. However. as 10 Cr e n ic fchJa , the supraoccip ital 
crest i s reduced, supraneurals are lacking. and t h€' m . pharyngocleithr alis 

mternus is attached to the lateral face oT t he c lei thru m . The sc ales a r e small 
(64-89). the dorsal-fin long (XX -XXI. 9- 11 ). and there a r e r aker s on the lower pha 
ryngeal tooth-plate. 

Gill-rakers number (3- 6 on f irst ceratobranchlall and Jaw denti t ion (1 5- 19/14 - 25 
teeth , 10 3-5 inner seri es ) are reduced compared t o Cr e nlcichla . howev er, and t.he 
preopercular edge IS smooth. 

The snape i s more terete than in most Crenic ichJa. w i th lower gravity cente r . 
and suggest s a more cob l tld-Ilke mot.lon. The downward s d irected mou th, Wi t h p rognath 

upper Jaw Indicates bottom f eedmg . and the thiCKened uppe r lip su g gests that -food is 
obtained If") the bottom sub~trate . 

The sca les o f ventral regIOns are reduced In size and deeply e mbe d d ed in ski n ; 
lower cheek and gill-cover sca le s may be wanting, but a ls o the nap e scales are ~mall 

or wanting anteriorl y , the 'former conditIOn characteristic of botto m f l!.hes . 'the lat 
ter common to rheophll i c c ;chhds but a lso m inute CIChlld spec ies . 

One species . r. monogr amma , uniquely among crenlc lch l lOes , has an asymmetrical 
pectoral- fin . With the upper portion long. the th i rd ray the longes t , and the lower 
edge slightly thIckened . 

The pelVIc-fin is i nserted close to t he head, compare d to Crenlcfc hla, an d IS 
long and pOinted , reaching to or almost to the genita l p a p il la. The out.er ed ge fro m 
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spine tiP to first or second ray branches IS thickened; the rays are stout and the fin 
canno t b e much spread. The paired -finS are thus as in benthic fishes in general. and 
the pe lvic-fins are probably used as a suppo.·t for the fiSh resting on the bottom. 

A continuous lateral line is met with in two African rheophillc clchlid genera. 

Te/ e ogramma Boulenger. and Gobiocichla Kanazawa . and correlates With the 
e xt remel " attenuate body shape of these fishes . 

There are very few specialized rheophilic cicnllds k n own -from South America; in 

addit.lon t.o Teleocichla. only the three Retroculus species, but Crenicichla 

j upiaensls In the Parana system have characters suggest ing it they may be benthic at 
least. and Geophagus harren' also shows rneophllous traits. 

Very little collecting has be~n done in rapids In South America; partly because of 

the technical problems. but also because rapIds are relatively rare and in remote 
reg ions. chiefly In the margins of the GUlanas and Brazilian highlands. So. I suspect 

that more rheoph i llc cichlids will turn up, and that the distri bution of the genus 
Te leoclchla w i ll be -found to be more extensive . perhaps including more species. 

UARU 

Uar u Heck el. 1840. Ann/n w/en. Mus. Natges. 2, p . 330 (type by monotypy U. 
amphlacantholdes Heckel), - Masculine. 

Uarus Cope. 1 B7 2. Proc. Acad. nat. Sci. Phi/ad. 23. p. 254 (unjustified 
emendation of spell ing of Uaru) .. - Masculine. 

Uaru amphlacantholdes Heckel. 1840. Annln wlen . Mus. Natges. 2. p . 331 (Rlo
neg ro oberhalb Alrao). 

Po moti, ? fasc /a tus J ardine. 1843. Nat. L/br. Ichthyol. 5. p. 169, PI. 17 
(Rlos PadaUlt'l and Negro ). 

Uaru o bscurum (,unthe r, 1862. CataJ. FISh. Br. Mus. 4. p. 302 (River (upal). 
Aca r a (Heros) Imperla lls S,terndachner , 1879. Sber. k. Akad. Wiss. Wlen 

Math.-natw. Ct. 80. p. 161 (Ausstande des Amazonenstromes zunachst der Hundung 
des Rio negro). 

These Clchlrds are remarkable for the ontogenetic changes in coloration. Juveniles 
h ave a contrasti ng dark/ light pattern similar to that of young Astronotus. Young 
a r e dark Wi th light. spots providing a mottled flank pattern. Adults then. are light 

brownish .... 'nth a large dark brown blotch. caudad tapering. over most of" the Side below 
t he upper lateral line above the level of the lower edge of the caudal peduncle, also 

a dark spot over the dorsal half" of the caudal-fin base. one dorsally on the pectoral 
axi lla and one behind t.he eye. 

Th e largest specimens seen are c. 180 mm SL. The body is relatively deep and 
compresse d. Scales small (sQu. long. 47-48), ctenOld except on head. preventrally and 
predorsatly. Sof't dorsal- and anal-fins scaly basally; caudal-fin scaly only basally, 
With short lateral line sequences between rays 02 and 03 and V4 and VS. 

The dorsa l -fin spines increase in length to the fifth, but are short~r behind the 
seventh . tne last two only slightly longer; a unique condition among clchlaSOmlnes. O. 

XVI. 1'. - 15 ; A. VIlI.13-14. Caudal-fin sUbtruncate. 
The genus IS dl s 'tlngulshea In particular by the Jaw dentition. The anterror teeth 

a r e gradually greatly enlarged and procumbent. distally compressed Ilnguad-laOlad. 
With blunt tiP. the lingual edge otherWise with a narrow ledge With two or' three small 

proJections (Pellegrrn 1904. Figs. 3. 20), Posterror teeth SImple, pOinted. DOI'sa l 
sku ll crests are well-deve loped and the lower Jaw massive. Vertebrae 14+ 15. thIrd and 
f our t h With vent.rall}, contiguous long nypurapophyses (Pellegrin 1904. Fig. 8); second 
phary ngobranchlal toothed: fourth ceratobranchlal edentulous, mlcrog i llrakers exter
nall y on second to fourth arche~; small interarcual cartilage; lower pharyngeal 
tooth-plate with rounded convex hind margrn; parasphenoidal pharyngobranchlad apophy
SIS transversely Wide. 

SWim-bladder confined to abdominal cavity, but anterIOr two caudal vertebra. With 
short pleural ribs . LIp foldS interrupted. but upper lip thIckened and Widened symp

hyslall y . GIll-rakers short. conical. non-dentlculat.e , 2+1+6-7 externally on first 
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arch. 
A single spe=:ies. known from $cattered localities along the Solimoes-Arnazona~ from 

Tonant ins to Porto do Mez. IS recognizable. It was most recent.ly re-described in a 

superficial way by Travassos ~ Pinto (19601. 
The type-series of U. imperialis consists of four juveniles, 25 mm SL, now 

completely dried-out, so onl y generic identificat ion is possi ble . 
Uaru resembles Hoplarchus and Heros in general , in the stout lower jaw 

also Symphysodon. but the precise relationst"lips r emai ns here an unsolved problem. 
The generic name i s said t.o be derived from the local Uaru-ura, apparently a singu

lar variant transliteration of Bararua. It is masculmt= following the International 
Code of Zoological Nomenclature, Art, 30 (b)(iil. 

BIBLIOGRAPHY 

Tit.les listed below are either ci ted in the preceding text (Part II only) or contain 

informatian about South American clchlids , or both, 
It has not been possible to compile a complet.e bibliography of South American cich

lids , but the list should be up to date (31 December 19821 with regard to taxonomy, 
Papers m iSS ing should be chiefly in the field of phys io logy. ethology. and histolo-

gy. although all Important. etnologlcal works are covered. 

There are also flaws in the coverage of literature published In South America, but 
to what extent i s difficult to estimate. Th is literature IS either of limIted Circula-

tion or never entered mto literature recordmg JournalS. The classica l example is 
Fernandez-Yepez' Even cias (t hanks to Stanley Weitzman, Gordon Howes, and FranCISCO 
Mago for copies of those cited), 

Doctoral dissertations and simila r singular publications. mimeographed documents oT 
variOus kInds and microfilm ' publ ications' are not ent.ered, regarded as not eXisting. 
No papers not seen have been entered. 

Aquarium literature Included IS a selection of more Important books , and papers of 
taxonomic interest. 
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