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J\BSTRJ\CT.The nHlrpIHllog}. orllog~n}. lik-c\cks "Illl di~MihUli(l11 01' 'pcc rc, 01 
lh~ Order Prolcncephalr,ka ICe \lndal. is di sc u ,,~ d . A hricf hr sloric 01' lhe cla"rri ­
c"l io!1s i, presclllcd. The aClu,,1 ,ch~lllc 01' 1"" \l1om\' (l I' WOODLJ\ ND 11924 1')35 1 
r, c rilr c rc r/cd " mi " nc\\' cla"rrrc"uol1 ror lhe g roup rs proposed. Thc phylogenclrc 
ul1irormily 01' Pr(lleocc phalidca l1\ is r~c,lahlished wilh lhi, clas,irical ro l1 . The gcncra 
01' Mollli cc llrida~ (.\fl/SI/ WO()IJl..\NIJI a r~ lranskrred lo lhe ,uhfa milie s Prnleo­
cephalrnac "mi Cor" lI oholhrtrnae. 0 nl \ one ra mil y i, acceplcd in lhe Proleo­
cephalidc". Prolcoccphalidae 1." Ru e. 1911 . wrth ri\'e suhrarnilr es : Proleocephalinae . 
CoralltlhtHhriimlc. SamhlllCIIJillae. Gtlngc~lill(lt' illld Aca llllli llae llilll élc . 

KEY \VORDS . ('e'l'llla. !'rolcocephal rd ea. nCII cla"iricalr on. laSol1om\ 

The ll1embers Oflhc Order Prolcoeephalidea arc mosll y found in freshwaler 
Ilshes, bUI lhey also appear in amphibians and replilcs. Most gencra and speeie s 
of proteocephalids inhabite hosts from tropical regions. A fcwer number of genera 
are lound in temperate arcas. however , species infesling fre shwater fi shes are 
lound in rivers in circllmpolar areas . 

The proteocephalids presc nt a scolex with single suckers. reminescenl 01' 
the ones round in the terrestrial Cyclophylliclea . The reprocluuive sys tem . espe­
ciall y the vite ll ar ia . is similar to the marine Tetraphyllidea. The Proteocephaliclea 
originatecl from prill1itive tetraphyllideall stock in braekish (lr fresh waler. Note 
that the actual proleocephalids are speeiali zeel in freshwater hosts and the tetra­
phy llicleans are fOllnel in ll1arine elasmobranchs. It is bclieved that the evolvecl 
Cyclophyllielea originated from a line of proteocephalicls speeializcd in lerreslrial 
reptiles. such as the actual Varaniiels. It is interest ing to refer lO the monotypie 
Tejidotael/ia Freze. 1965. a parasile of Surinam (South America) monitors, thal 
has succeecled in translcrring frotll a rreshwaler hOSI to a terrestrial hos!. 

The Proteocephalielea is a vc ry olel group 01' helminth s anel knowledge of it 
coulel be the key to llnderstamling the phylogeny of the Cyelophyllielea anel 

their lerrestrial ve nebrale hosts. and their evolut ion. sinee lheir appearenee 01' 
proteoeephalids in bony fishes in the Orelovician-Silurian . 

HISTORICAL 

The species of proleocephalideans were incllldeel in the genlls ToeI/ia by 
GoCl.C. Gmelin. Zeder anel Frôlich. di stinct helmilllhologists 01' the XIX ce nlury . 

I I Departmel110 Je I klmrnlologra. In '1I1Ulo O,\\'aIJo CrUl . Car\a P"'lal ')~(,. 2()()OI 9011 Rro de Jal1ciro. 
I3ralll Rc\ear~h kllo\\' 01 C1\ Pq. 
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RUDOLPIII (1808- 1810) organized syslemalically lhe helminlhs unlil Ihal lime. 
Afler Rudolphi appeared lhe importam works of DUJARDIN (1845) and DIESING 
(1850) - cilalions by W i\RDLE & Me LEOO (1952). DIESING (1850) in his Systcma 
Helminthum, included several helminths from Soulh America, including specics 
collecleel by Nallerer in rishes from MaIo Grosso (Central Brazil) anel Amazon. 

Unlil lhe publicalion of lhe importam paper of MONTICEI.L1 (1892) lhe 
CeslOeles from freshwaler flshes were nOI yel characlerizeel as a group inelepenelem 
from Taellia. Monlicelli maele a cardul slUdy or lhe group, lisling Iwemy species 
of proleocephaliels uneler lhe name Te/roco/v/u.\". LONNBERG (1894) proposed lhe 
namc Ich/hvotaellia for Ihis group 01" fish ceslodes . Previously, WEINLAND (1858) 
(cileel by WARDLE & Mc LEOD (1952), proposeel lhe name Pro/eocepha/us lO 
designale some species Ihal nowadays wc know as proleocephaliels. NOlwilhsland­
ing, lhe valielily of lhe name Pro/eocephalus, iI was queslioned by many alllhors. 
unlil LA RUE (19 14) eSlabl ished lhe vaI idily of lhe genus, Ihc mos I importam of 
lhe Order Proleocephalidea. ln his revision, LA RUE (1914) reelescribed lhe known 
species anel elefineel MOIl/ice/lia in lhe following worels: "Small head, globosc, 
wilhoul folds or lappels lissue encircling suckers. Suckers sess ile anel WilhoUI 
accessory areola. Tesles, vilellaria and Ulerus emirely oUlside of lhe inner 
longiludinal muscle-sheal. Vilellaria composed of scallered follicles which I"orm, 
broad laleral field. Numerolls lesles, in a single broael field belween vilellaria. 
Ulerlls venlral, wilh many laleral pouches. Marginal genilal pores , irregularly 
all ernaling. Bilobed ovary, situaleel partly wilhin and partly oUlsiele lhe inner 
musclc-sheal. Typegenus: M. cor\'phicepha/a(Monlicclli, 1891)". LA RUEadcleel: 
"lhe wriler suggesls for iI lhe family Monticelliielae". 

I-1ARwOOO (1933) eliscusseel lhe classi ficalion of Proleocephal iels anel 
crilicizeellhe value of lhe inner longiludinal muscles in lhe laxonomy of lhe group; 
he commenleu lhal "wc finei amplc cvielencc Ihal characlers involving lhe muscular 
syslem may be anel, ineleeel, frequeJllly are variable. ln a number of lhese worms 
lhere is no inner muscular shealh, aI leasl in lhe grealer part of slrobila . anel lhe 
elislinclion belween Illedlllla anel cortex is entirely 10SI"; anel: "lhe inner longilu­
elinal muscular layer may be eXlremely variable, even in a singlc species, anel greal 
caulion muSI be exerciseel in assigning generic va lue lO any varialion of iI ". 

WOODLAND (1924- 1935) sluelieel a greal quaI1lily of malcrial collecleel in 
Soulh Alllerica (Amawn) anel Africa; in succss ive papers he reviseellhe laxonomy 
of proleocephaliels anel Ihus provicleel lhe principIes of lhe aClual c1assificalion. 
Wooellanel recogniseel ditTcrences in lhe internal arrangement of lhe gonaels 
elenoling subfamily elislinclions, and elifTcrences in scolex slruclures as elenoling 
generic anel speci flc characleriSlics. WOODLANO (1933a,c, 1934b) accepled one 
family wilh eighl subfalllilies: 

Proleocephal idae La Rue, 1911 

Proleocephal inae Mola , 1929 

Zygobolhriinae Woodland , 1933 

Marsipocephalinae Woodlanel , 1933 

Ephedrocephalinae Mola, 1929 
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Pcllidocolylinae Woodlanel, 1934 
Monlicelliinae Mola, 1929 
Ruelolphielliinae Woodland, 1935 
Endorchiinae Woodland, 1934 
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WOODLAND conlradicleellhc vai ue 01' lhe characlerisl ics 01' scolex, suckers, 
roslellum Wilh hooks anel melascolex in lhe elcfinilion of subfami li es anel genera; 
which resulled in a reducl ion of well elefineel genera, such as Acanrhoraellia, 
Cangesia and Coralloborlirilllll, lhal were inclueleel in Proreocepliallls. It is curious 
lhal WOODLAND (1925) previously stalecl: "It is evident lherefore that lhe cortical 
or medullary silualion 01' lhe vitellaria is a characler of no more than generic value", 
ancl more: " .. that compels us 10 concIucle lhal they ali beIong to the family 
Proteocephalidae and that thercfore lhere is no justificalion for segregating them 
imo a separate family, LA RUE "Monticelliiclae, merely because lhe cxtension of 
lhe testes ancl other organs iJ1lo the cortcx". 

WARDLE & Me LEOI) (1952) ancl Y AMAGUTI ( 1959) agreeel almosl 
complelely with Woellanel 's classification scheme. WARDLE & M e LEOI) (1952) 
classi fieel the proteocephal ieleans in a rank 01' lhe areler bUl resloreel t he name 
Proleocephalielea Mola , 1918 , accoreling to lhe law 01' prioril)'. 

FREZE (1965) revieweel lhe prolcocephalieleans anel subelivieleel lhe group 
more eXlcnsively lhan hael prcviously been clone. Hc utilizeel the internal arrange­
ment of the gonaels anel rela tive elevelopmeJ1l 01' uterus as superfamilial to 
subfamilial characters. He noteel: "I emphasizc thc evolutionary isolation of the 
mOJ1lieelliid branch 01' Proteocephalata, charactcrizeel by the extrapolat ion of the 
gonaels imo the cortical parenchyma". Hc gavc minor taxonolllic importance to 
the vitellaria anel conclueleel : "ln typical proleocephalids only auxiliary glanels 
(vitcllaria) can pass imo the eOrlex" . FREZE also proposcd a new falllily 
Ophiolaeniielae, baseei on some assulllplions or morphology anel lifc -cycle or 
Opliioraenia species . 

CLASSIFICATION OF FREZE (1965) 
Suborder Proteocephalata Spassky, 1957 

Proteocephaloidea Soulhwell, 1930 
Proleoccphalielae La Rue , 1911 

Proleocephalinae Mola, 1929 
Paraproteocephal i nae Frcze, 1963 
Corallobolhriinae Freze, 1965 
Gangesiinae Mola , 1929 
Sanelonelliinae Khalil, 1960 
Zygobolhriinae Wooellanel, 1933 

Ophiotaeni iclac Freze , 1965 
Ophiotaeniinae Freze, 1965 
Acanthotacniinae Freze , 1963 

Monticcll ioielea Freze, 1963 
Monticclliielae La Rue, 1911 
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Monlicclliinac Mola, 1929 
Rudolphiclliinac Woodlancl, 1935 
Endorchiinac Woodland, 1934 
Marsipoccphalinae Woodlancl, 1935 
Ephcdrocephalinae Mola, 1929 
Pellidocolylinae Woodlanel. 1934 

REGO 

BROOKS (1978) crilicized lhe schcme 01' FRED: (1965). reelucing lhe 
laxonomic value 01' lhe ulerus. allribuled by FREZE in lhe delcrminalion 01' lhe 
Momiccliid's subramilies. BROOKS consiclereellhe Ulerus as 01' uniquc origino He 
accepleel lWO ramilies, Proleocephalielae, characler ized by ilS vilel laria silualed in 
lhe medulla. anel Monlicelliielae, whose species have lhe vilellaria localeel in lhe 
conexo Dirrering from FREZE (1965), Marsipocephalinae is placeel in lhe Prole 0-

cepha lielae group, anel Zygobolhriinae in Momicelliielae group . BROOKS e1iel nOl 
accepl lhe Ophiolaeniielae: being separaled rrom Proleocephalielae. He accepled 
only one genus, Proleocephall/s. lO lhe speeies elassirieel as Ophioraellia anel 
Proleocephall/s. 

SClIMIDT (1986) in his lreatise OrlapeWOrms, agreeel in generallerms Wilh 
lhe class ifieal ion 01' Proleoeephalidea, bUl reduceel lhe nllmber ofgenera, especia lly 
lhe genera 01' Monlieelliielae. 

REGO (1987, 199-+) aeeepled lhe eurrem elassi fiealion 01' Proleocephal ielea. 
bUl erilieizes lhe syslem 01' WOODLA",D, nOling lhal lhe lineling 01' imerllleeliale 
rorms belween proleoeephalids anel Illomieelliids, woulcl neeessilale a reavalllalion 
01' lhe laxonomy 01' lhe grollp. 

ln recem years a quanlily 01' papers have appeared lhal e1eseribe new rorllls 
01' proleocephalids all(llllonlieelliiels rrom Soulh America. Some 01' lhese spceies 
were provisionally elassilied, elue lO lhe e1iflicullies 01' lhe alllhors lO deciele ir lhe 
gonads and vi lcllaria 01' I hese rorms are medullary or con ieal. Some 01' lhese pape rs 
are: BROOKS (1978). BROOKS & DEARDORFF (1980). BROOKS & RASML ISSEN 
( 1984). BROOKS el aI. (1991). ClIAMBRIER (1987, 1988, 1989. 1990) , CllAMBRIER 
el 01.' ( 1991) , ClIAi\.lBRIER & REGO (1994a, 1995), PAV ANELLI & REGO (1989. 
1991,1992), REGO (198-+.1985,1987,1989-1992,1994), REGO & PAVANELLI 
(1985,1987,1990.1992), SCllAEFlTR & REGO (1992). 

REMARKS 

ln oreler lO have a beller lInelcrslaneling 01' lhc problem 01' lhe laxonomy 01' 
lhe group, lt will be commenle(\ on some aspecls 01' ilS Illorphology. omogeny, 
lifc -eycles and dislriblllion 01' proleoeephaliels. 

I. Morphology 
The resemblance 01' lhe scolex anel slIekers 01' proleoeephaliels anel cyelo­

phyllieleans is more apparenl lhan real. The seol ices 01' Cyelophyll idea are nOl 
really mobile: by conlrasl, lhe suekers 01' Proleoeephalidea are very mobile. being 
capab\c o r hei ng pllshed OLll. rorwarel or hack \Vard or lalerall y. anel rei raeled : I h is 
is characlerislic 01' lhe primilive Orders 01' Cesloela. The musculature 01' prOle()-
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ccphalids scolex is not sufficiently elifferentiateel to give it a constant form and as 
the name implies, it is constantly changing. ln respect to lhe movement 01' lhe 
scolex and the action of the suckers , the proteocephaliels resemble more the 
tetraphylIideans, but differing from them, the suckers are sessile; deep grooves 
between the suckers sometimes give the scolcx a lobeel appearance causing lhe 
suckers to be proeminent. ln several species of Proreocephallls, we can finei an 
apical ruelimentar suckcr (fifth sucker) (Fig. I) or an apical organ that consists of 
glanelular-muscle elements (Fig. 2) , a structure that is founel in NO/lli/lloscolex and 
other genera. 

The forms of the suckers are varieel; there are unguiculate protrusions in 
the suckers of Harriscolex kaparari , auriculate projections in HOlIssavela slldobilll , 
apical lappets, in Sandonel/a sandoni, suckers with a sphincter as ln 
Marsvpocephallls anel MegarhrlaclIs anel s pi nes on sucke rs borde rs, i n 
Spassf...l'elina (Figs 6, 4,7 . 3,5). 

The "normal" conelition of suckers in proteocephalids is uniloculate, but 
we rounel variations 01' the type, such as notcheel suckers in Crepidoborhrill/ll; 
bilobate suckers in A/Ilphorero/llorphus; biloculate suckers in Pelridocot\'le, 
Tejidoraenia anel Goe:eella: triloculate suckers in Gibsoniela: tetraloculate in 
DeblocklC/enia. There are also uniloculate suckers with two apertures in 
Zvgobolhrillln: anel two compartments with one aperture in 8ravela (Figs 8, 12, 
23 , 10 , 13, 15, I I, 14. 16) The reptilian genera OphiolC/enia , CrepidobOlhrill/ll, 
Macrobolhrioraenia , TejidolC/enia anel DeblocklC/enia , exhibit a graelation, from 
the simplc uniloculate suckers as in OphiolC/enia, notcheel uniloculate suckers, in 
CrepidobOlhril/ln , to tetraloculatate sllckers, as in Deblockraenia (Figs 8-11). 

The metascolex is defined as a prolireration of neck tissue, encircling the 
suckers; occurring in several genera of proteocephaliels, limiteel to the parasites of 
siluroiel fishes. It is a character easily recogniseel anel elistinctive (HARWOOD 1933). 
It is "collar-Iike" as in CorallobolhriulIl anel Goe:eella, or the metascolex is 
reeluceel, limiteel lO the base of suckers, in Choanoscolex abscislls (Riggenbach, 
1896). There exists also a thircl type 01' metascolex, originating from the 
prol i reration of tissue around each sucker, as elescribeel by BROOKS & RASMUSSEN 
(1984) to A/IlphOlero/llorphlls praeplllialis Rego , Santos & Silva , 1974 (Figs 17, 
18,25). Some species, especially rrom South America have furrows and wrinkles 
in the scolex anel neck, making iI elifficult to decide about the existence 01' a lrue 
melascolex: such is the case for instance in the species NOl1lillloscole.r pirarara 
(Wooellanel , 1935). whose scolex is sometimes inllaleel, with furrows on iI (Fig. 
26) . Species with metascolex have uniloeulate anel biloculate suckers; in one 
species, Olhino5colex lenha Woocllanel, 1933, sllekers were not observed (Fig.24). 

The Acanlhotaeniinae have scolex anel lhe anterior part 01' the slrobila is 
covereel by spines, anel lhe apical region of scolex developed a "piercing organ" 
(Fig . 27). 

Gangesiinae exhibit a kinel of rostellllm wilh one or more rows of hooks, 
comparable lO the roslellum with hooks in Taeniielae (CycIophyllielea); this is a 
interesling case of homoplasie , a convergent evolution (Fig. 28). 
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1 

2 

4 

Figs 1-4 . (1) Proteocepha/us oscu/atus (Goeze, 1782), scolex , after R EGO (1994); (2) 
Nomimosco/ex piraeeba Woodland, 1934, scolex with apical gland (arrow), after RE GO 

(1991) ; (3) Megathy/acus jandia Woodland , 1934, section of scolex with sphincter (arrow) , 
after R EGO (1994) ; (4) Houssaye/a sudobim (Woodland , 1935), after REGO (1994). 

ln the proteocephalids which are considered primitive , mature and gravid 
proglottids are wider than they are long, however, most of the known species have 
proglottids longer than they are wide or at times even square . Generally the strobila 
is acraspedote , but some species have a kind of vellum, being craspedotes, as in 
Zygobothrium megacephalum Diesing, 1850 and Myzophorus pirarara Woodland , 
1935 . 

ln most species of proteocephalids, lhe distinction between cortex and 
medulla is easily seen , provided by a developed system of longitudinal muscle 
fibres , but in some species the distinction is not possible, due to the practically 
inexistent musculature being inconspicuous. ln some species, especially from 
South American proteocephalids, the medulla is reduced to a thin strip and by 
contrast the cortex is greatly enlarged, to accomodate the gonads and uterus ; 
however this is not a rule; lhere is species of Monticellia with dev'eloped muscles 
and others whose musculature is inconspicuous. ln Proreocephalus from Soulh 
America fishes, some species exhibit the sarne fe atures (Figs 29 , 3Ia,b , 30). 
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5 

8 

Figs 5-7. Scolex. (5) Spasskye/ina spinu/ifera (Woodland, 1934); (6) Harrisco/ex kaparari 
(Woodland, 1935); (7) Sandone//a sandoni (Lynsdale, 1960). Ali after REGO (1994). 

ln proteocephalids the vitellaria is medullar or cortical ; but ir is not an 
absolute rule; in some genera , as NOl7limoscolex , Proteocephalus and Gibsoniela , 
some vitelline follieles are located between lhe longitudinal museles, some are in 
lhe cortex and others in lhe medulla (Fig . 32). That situation was designated 
paramuscular by CHAMBRIER (1990) . lt is difficult to ascertain the polarity, in the 
evolution, of the vitellaria. 

ln characteristic proteocephalids , the vitellaria is represented by two wide 
lateral bands, passing along the laterallimits of the parenchyma, from the anterior 
lo the posterior part of proglottid margino There are variations; in the genera 
Amphoteromorphus and Goezeella , the vitellarian follieles being arranged in a 
triangular shape; in Paraproteocephalus lhe vitelline follicles curve in towards the 
ovary, assuming an L-shaped form. ln Sandonella the vitellaria is concentrated in 
two massive bodies posterior to the ovary (Figs 36,35 , 33 , 37 , 38). The last form 
could represent a tendency toward concentration of vitellaria , as observed in the 
order Cyelophyllidea. 
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Figs 8-11. (8) Crepidobothrium gerrardi (Baird, 1860), scolex, after REGO (1994); (9) 
Macrobothriotaenia fic ta (Meggitt , 1927), scolex, after REGO (1994); (10) Tejidotaenia 
appendieu/ata (Baylis , 1947), (a , b) frontal and lateral view of sucker, after FREZE (1965); 
(11) Deb/oektaenia ventosa/oeu/ata (Deblock, Rosé & Broussart, 1962), scolex, after REGO 
(1994) . 

The ovary is of the tetraphyllidean type, biwinged or bilobate , and lt IS 

unilaminar. The ovary originated in the medulla, even in the genera whose ovary 
invades the cortex, the lobes crossing between the longitudinal musc1es fibres. 

The testes are primarily medullary, but in monticelliids from South America 
and Marsipocephalus from Africa , they are situated in the conexo Generally the 
testes occupy one or two layers of parenchyma. 

Concerning the uterus, it is generally medullar , but in some genera, as 
Monticellia and Othinoscolex, it is situated mostly in the conexo ln Sandonella 
there is an uterine reservo ir situated in the cortex . However , the origin of the 
uterus is always medullar, but its developing parts can invade the cortex. It is c1ear 
that the position of the uterus in parenchyma is not a reliable character to separate 
taxa, as utilized by previous authors . The uterus begins as a longitudinal tube ; 
sometimes preformed in some species; from this tube emerges lateral outgrowths, 
diverticula , that is the primary condition of proteocephalids . There are some 
variations, for instance in Paraproteocephalus , the diverticula develops anteriorly 
and posteriorly , instead of laterally (Figs 34, 37) . We can find other modifications 
in Sandonella, the uterus being transformed into a voluminous sac o Egg capsules 
are rare in Proteocephalids, but they are found in Kapsulotaenia (Acanthotaeni­
inae) . The eggs are round or sometimes spindle-shaped , with two embryonic 
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12 13 14 

15 16 

Figs 12-16. 112) Amphoteromorphus penicu/us Diesing, 1850, scolex section; 113) 
Goezee/a si/uri Fuhrmann, 1916, scolex parto Original; 114) Zygobothrium megacepha/um 
Diesing, 1850, scolex; 115) Gibsonie/a mandube IWoodland, 1935), scolex; 116) Braye/a 
karuatayi IWoodland, 1934), scolex. Ali after REGO 11994). 

envelops, one inner and one outer membrane. The external membrane is very 
delicate and variable in form; polar filaments can exist in some species. The hooks 
of the onchosphera sometimes are not seen in proteocephalids from South America 
freshwater fishes . 

II. Ontogeny 
FREZE (1965) and FREEMAN (1973) discussed the existence of a general 

ancestral tetraphyllid stern. They considered that, the separation of these two 
cestodes branches from the common ancestral stem took place in the very distant 
past, leading to Acanthodi and Elasmobranchi, in the Ordovician to the Silurian. 
It is generally accepted that proteocephalids originated in the Gondwana. Note that 
most of the actual species are present in the Continents that derived from the 
Gondwana (actually South America, Africa, India, Australia). 
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Partem of evolution of proteocephalideans and cyclophyllideans , adapted 
from FREEMAN (1973): 

Primitive Cyclophyllidea Evolved Cyclophyllidea 

P,""oceph,hde, I 
Non primary lacuna Primary lacuna 

~ 
Tetraphyllidea Primitive Proteocephalidea 

T etraphyllidean-proteocephalidean an cestry 

Some authors assumed that a tetrafossate tetraphyllidean-proteocephal ielean 
was the ancestor from which modem tetraphyllideans and other marine forms , 
proteocephalideans (freshwater) and cyclophyllideans (terrestrial) evolved. Other 
authors suggested that most primitive cestodes were neither di nor tetrafossate , 
having rather a single apical sucker-like or a glandular holdrast; that structure may 
be alrophied, in lhe form of a glandular apical mass present in many actual species 
(apical glandular organ of Proleocephall/s, NO/JIillloscolex anel other genera). 

There is little eloubt that Cyclophyllielea evolveel from Proteocephalielea 
(WARDLE & Me LEOD 1952; JAR ECKA 1975). Proteocephalidea and Tetraphyllielea 
are sister groups , which is elemonstrateel by morphological similarities. 

FREZE (1965) consielereel the proteocephalieleans a monophyletic group. 

Many authors believe that the genus Proleocephallls exhibits archetypic 
characters, such as uniloculate suckers, abscence of melascolex anel vitellaria , 
meelullar anel lateral. However, HENNING, cited in BROOKS (1985) objecteel to the 
use of hypothetical ielealizeel archelype anCCSlors. He asserteellhal ali species are 
composite of anceslral anel eleriveel trail s, lherefore, therc are no such things as 
archerypes thal by elefinition are ali primitive. 

There is agreemenl that the presence of metascolex is an acquisition that 
facilitares the attachment lO the wall of intestine; but the authors speculated if lhe 
appearence of metascolex in genera from other continents could be a evolutionary 
convergence or whether the isolation or lhese forms followed the ancestral stern, 
a synapomorphic characteristic. 

Concerning lhe vitellaria, Proteoccphalieleans, except Monticelliiels from 
South America, most Lecanicephalieleans , most Tetraphyllideans, the Cyclo­
phyllideans anel a few Pseuelophyllideans have meelullary vilellaria. The vitellaria 
cortical is found in Monticelliiels, most Pseudophyllideans , some Tetraphyllieleans 
anel Lecanicephalideans anel ali Trypanorhyncha; it is difticult to eleciele which 
condition is ancestral, plesiomorphic, but it is probably that in Proteocephalids the 
primitive conelition is the location in the medulla, with follicles disposeellaterally 

Revta bras. Zoo!. 12 (4): 791 - 814.1995 



A new classification of the cestode ... 801 

18 

17 

19 

Figs 17-21. Scolex . (17) Choanoscolex abscisus (Riggenbach, 1895); (18) Corallobothrium 
fimbriatum (Essex, 1928); (19) Spatulifer rugosa (Woodland, 1935); (20) Jauella glandi­
cephalus Rego & Pavane ll i, 1985; (21) Corallotaenia parva (Larsch, 1941). Ali after REGO 
(1994). 
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22 

25 
24 

Figs 22-26. (22) Megathylacoides giganteum (Essex, 1928), scolex, after REGO (1994); 
(23) Peltidocotyle rugosa Diesing, 1850, scolex, after FUHRMANN (1934); (24) Othinoscolex 
lenha Woodland, 1933, scolex, after REGO (1994); (25) Amphoteromorphus praeputialis 
Rego, Santos & Silva, 1974, original; (26) Nomimoscolex pirarara (Woodland, 1935), 
scolex inflated, (s) suckers, after WOODLAND (1935). 
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and longitudinally. The tendence of the vitellaria to concentrate in a triangular 
arrangement as in Amphoteromorphus, or concentrate in two massive bodies as in 
Sandonella, probably is apomorphic, descendent condition , tending to a compact 
vitellaria, as in Cyclophyllidea. 

Figs 27-28. Scolex. (27) Kapsulotaenia sandgroundi (Carter, 1943); (28) Gangesia 
parasiluri Yamaguti, 1934. Ali after REGO (1994). 

III. Life-cycles 
JARECKA (1975) stated that Proteocephalids and Cyclophyllids are 

viviparous organisms, meaning that onchosphera matures in the uterus, not in the 
externa! medium, as occur, for instance, in Pseudophyllideans. 

Proteocephalids are cercomeric forms, discarding the cercomer in 
inlermediate hosts. The authors believe lhat some proteocephalids have a 
cysticercoid larva between the stages of procercoid and plerocercoid. The form 
cysticercoid was fOW1d in Corallobothriinae and in Ophiotaenia (FREEMAN 1973 ; 
JERECKA 1975). These cysticercoids are homologous with lhe cysticercoid stage 
of Cyclophyllidea; it possibly represents a symtom of the complication of the 
life-cycle in proteocephalids. 

If the cysticercoid finds itself in lhe intestine of a reservoir host , it develops 
into a plerocercoid, but if the cysticercoid remains encysted in the organs it is a 
dead end , due to lhe impossibility for it lO reach sexual maturity . The stage of 
cysticercoid could be an obligatory phase of evolution in the reservoir host while 
the definitive host is a carnivorous fish. To note that encysted cysticercoids are 
common in South American freshwater fishes (SCHAEFFER & REGO 1992), by 
contrast, the presence of plerocercoids is not so common in these fishes . 
UnfortW1ately, it is not know enough about the life-cycle of lhe South American 
proteocephalids to evaluate the role of lhe cysticercoids in the dispersion of the 
species. 
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32 

Figs (29-321. Proteocephalus sp. section, gonads and vitellaria medullary, longitudinal 
musculature well developed, original; (301 Choanoscolex abscisus (Riggenbach, 18961. 
section of proglottid, gonads and vitellaria cortical, (utl uterus, (vitl vitellaria, (ti testes, 
after REGO (19901; (311 Sciadocephalus megalodiscus Diesing, 1850, sections of 
proglottids, no distinction between cortex and medulla, alter RE GO (19941; (321 Nupelia 
portoriquensis Pavanelli & Rego, 1991 , section of proglottid, gonadas and vitellaria partly 
medullar, partly cortical, alter REGO (19941. 

IV. Distribution 
The cosmopolitan genera ProteocephalllS and Ophiotaenia have a great 

geographical dispersaI, however, many of the proteocephalids genera are regional, 
as the monticelliid genera, limited to South America, and Marsipocephallls , limiled 
to Africa. The greatest concentration of species, specially from Proleocephallls, 
occur in the Northern hemisphere, where the fewest genera of lhe order occur; 
most of proteocephalid genera are found in lhe Soulhern hemisphere. The 
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33 

34 

Figs (33-38). Ophiotaenia fi/aroides La Rue, 1909, mature proglottid, vitellaria lateral, alter 
WAROLE & Me LEOO (1952); (34) Vaucherie//a bicheti de Chambrier, 1987, vitellaria lateral, 
limited to posterior part 01 proglottid, alter REGO (1994); (35) Goezee//a si/uri Fuhrmann, 
1916, vitellaria developed, curves toward the ovary, alter BROOKS & RASMUSSEN (1984); 
(36) Amphoteromorphus penicu/us Diesing, 1850, vitellaria triangular, (ut) uterus, (test) 
testes, (vag) vagina, (cir) cirrus pouch, (vit) vitellaria, (ov) ovary, alter WOOOLANO (1933); 
(37) Paraproteocepha/us parasiluri (Zmeev, 1936) , vitellaria L-shaped, alter REGO (1994); 
(38) Sandone//a sandoni (Lynsdale, 1960). vitellaria in the lorm 01 two massive bodies 
posterior to ovary (arrow). alter REGO (1994). 
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Siluriform fishes are the principal hOSlS ofproteocephalids in South America, wh ile 
in Northern hemisphere a great diversification of hosts , beyond Siluriforms, has 
occurred (BROOKS 1978). 

The proteocephalielean fauna 01' lhe Ethiopian region is somewhat similar 
to that of South America in a number of nearly relateel genera of parasites of 
Siluroid fishes , especially Marsipocephallls and Proleocephallls. 

There is a wide distribution ofthe highly organized Gangesiinae. The genus 
Silllro/aellia, and especially Gallgesia, emphasize the connections with the Palear­
tic regions; Eleclro/aellia with the Ethiopian region, and genus Verl/laia, a parasite 
of the Indian Siluroids. 

The curious genus MacrobOlhriolClellia (Proteocephalinae) parasites of 
snakes from Madagascar, whose fauna is poorly studied. This genus is relateel to 
the South American CrepidobolhriulII. The Corallobothriinae consists ofnumerous 
genera, whose metascolex is well developed or not;. It is added to this subfamily, 
beyond Corallobolhriwl/, CorallolClenia and ParaprOleocephallls (from Russia), 
the following genera from SmIth America: 

Goezeella, Spa lti lifer , MegCllhylaclIs , RlIdolphiella, Amp/lOlerO/llorphlls , 
Jallella, Ephedrocephallls, PellidocOlyle, Olhinoscole..t:, Woodlandiella and 
Choa noscolex. 

The Acanthotaeniinae parasitize reptiles, with a great dispersai ofits genera 
AcalllholClellia and Kapslllo/aellia; in Yaraniels and Monitors from Africa , Inclia, 
Malaysia, Inelonesia and Austral ia; BROOKS & SCIIMIDT ( 1978) describeel a species 
of Acal/lho/aellia from Puerto Rico. The Gangesiinae and Acanthotaeniinae are 
related subfamilies. 

DISCUSSION 

The scheme of WOODLAND was useful for elecaeles, but with the discovery 
of new forms, with characters intermeeliate between the proteocephaliels anel 
monticelliids (sellsll WOODLAND), ir reeluceel lhe value of the arrangement of 
vite ll aria anel gonads in the cortical parenchyma, as characteristically distinctive. 
Unfortunatly, the majority of proteocephaliel species were elescribeci frolll the 
Paleartic region (Europe and North America), especially the Proleocephalus 
species . Since WOODLAND (1933-1935) few papers have appeareel elescribing 
SmIth American proteocephaliels. ln the last years this fauna is being scrutinizeel, 
anel with the knowlcdge of the proteocephalideans fawla from that region it became 
evielent that the actual taxonomy ofthe group, especially ofthe Monticelliiels, neecis 
to be reviseel. The authors hael elifTiculties in identifying the taxon of many 
described species; for instance , REGO & PAVANELLI (1987) describeel Tral'Clssiella 
avilellina , a species characterizeel by the apparent absence 01' vitellaria anel 
longitudinal muscles. Naturally it was not possiblc to determine the high taxon to 
which the species belongs. A betler example could be the species NlIpelia 
porloriquensis Pavanelli & Rego, 1991. whose rcproeluctive organs and vitell ine 
follicles are situateel partly in the medulla and partly in the cortex, making it 
impossiblc to determine the subfamily scnsu WOODLAND. Notice that the well 
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known genus Proteocephalus has also species with inconspicuous musculature; lhe 
identification of laxa results doubtful. 

WOODLAND (1933-1935) and FREZE (1965) suggesled that lhe group of 
Monticelliids could be characlerized by the progressive weakness of musculature 
of lhe parenchyma, thus enabling the migralion of the reproductive organs to lhe 
cortical parenchyma. This is a faulty assertion; there are many examples of 
Monlicelliids wilh well developed musculature; in species of Goezeella, 
Ampholeromorphus and Nomimoscolex lhere are species with developed 
longitudinal musculature , togelher with others with inconspicuous musculature . 
However, in many Proleocephalidae, as in some species of Proleocephalus and 
Acal1lholaenia, lhe longiludinal musculature is weak or inconspicuous. 

The vitellaria is medullar in lhe majorily of species of Ceslodes, but the 
cortical silualion 01' vilellaria is nOl rare, nOl only limiled to South American 
species. Vilellaria cortical or partly cortical is present in species 01' Proleocephalus 
anel Gangesia from other Continents (cf. FREZE 1965). To complicale , the Soulh 
American species , Gibsolliela mandllbe (Woodland, 1935), Houssavela sudobilll 
(Woodland , 1935) and Proleocephallts paraguavensis Chambrier , 1990 have the 
vilelline follicles silualed between the fibres 01' lhe longiludinal muscles (para­
Illuscular). Ir becomes c1ear thal rhe arrangement of vitelline follicules is not a 
sufficient character trait to isolate lhese species from the Proreocephalidae; and of 
course, lhe use 01' only one characlerisric to define rhe laxon family is nol 
reasonable. 

The migration of the gonads and uterus to the cortex conslitutes an important 
characleristic, showing an accentuareel degree of evolulion, bUl I lhink it is nOl 
necessary to isolate these species from the Proleocephal idae. NOle thar the 
Marsipocephalus I'rom Africa have rhe testes situated in rhe cortex , as occurs in 
the monlicelliids rrom Soulh America; it could be a characrer inheriled from a 
common ancestry in lhe Gondwana. 

Concerning the uterus anel ovary , their origin is in lhe ll1edulla, bUl 
e1eve loping diverticula of uterus and lhe lobes or ovary can be introduced inlo lhe 
cortex , passing lhrough rhe fibres 01' longiludinal muscles or parenchyma. This 
characler is very cOll1mon in South American rish proteocephaliels . 

The aUlhor has observed rhat lhe cortical siluat ion of lhese organs is nOl 
complele, unlike that represel1led in the schemat ic sections 01' the Woodlanel ' s 
subramilies, Monlicelliinae, Pelridocotylinae, Epheelrocephalinae and Rudolphiel ­
Iiinae, REGO (1991) inval ielaleel Endorchiinae anel genus Endorchis. 

ln short, the Proleocephalielea is a monophyleric group , with a common 
anceslry in the Gondwana. There is no juslification lO isolare a Monticelliidae 
family, to place lhe genera lhal exhibirs migralion of vilellaria and or gonaels lO 
the cortex. However, rhese charactcrs are considered very important aI the leveI 
01' genera: consequenlly, iI is proposed lhe eliminalion 01' Monlicelliidae anel irs 
subfamilies. The genera 01' Monticelliidae are valielaled anel included in lhe ramilies 
of Corallobolhriinae anel Proleoeephalinae , depeneling on rhe presence 01' not of 
melascolex. The subfamilies Sanelonelliinae, Gangesiinae anel Acanthotaeniinae , 
are mantaineel , because they have surficient characlerisl ics lO e1isringuish them from 
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the other taxa. The Marsypocephalinae Woodland, 1933 is eliminated for 
unnecessary and the genus Marsipocephallls Wedl , 1861 is transferred to 
Proteocephal inae. 

The uniformity of the Proteocephalidea is reestablished with this 
classification; as mentioned , the available information indicates the monophyletic 
origin of the group in the Gondwana. The proteocephalideans are a very old group, 
comparable in this aspect to the Tetraphyllidea; however, they are very evolved, 
as expressed by the development of certain anatomical reatures, such as the 
rostellum wilh hooks in Acanthotaeniinae. lhe tendency of concentration 01' 
vitellaria in Sandonelliinae, and with the existence of a stage of eysticercoid in the 
life-cycle of some species . Note that lhis classification is based solely on 
morphological concepts, nO! in phylogenetic analysis. Notwithstanding, iI is 
possible lhat in the future , discoveries on the life-cycle 01' South American and 
African species , and the rinding of new forms of Proteocephalids, could carry lO 
some modifications in this scheme. 

Proteocephalidea Mola, 1928 

Proteocephalidae La Rue, 1911 

Diagnosis. Scolex 01' varied forms. Reproductive organs medullary or 
medullary-conical in varied combinations. Vitellaria medullar , cortical or 
paramuscular. Parenchyma usually divided into cortical and medullary regions by 
distinct layer of longitudinal muscle fibres. Parasites of freshwater fishes , 
amphibians and reptiles. ln North America, Sourh America, Arrica , Europe, Asia , 
Australia. Type genus: Proleocephalus Weinland , 1858. 

Key to subfamilies: 

la - Scolex without metascolex . .......... . ........... .. ...... 2 

I b - Scolex with metascolex .... .. ......... Corallobothriinae Freze, 1965 
Diagnosis . Suckers covered by folds or metascolex tissue, wilh or without 

sphincter; or the metascolex is reduced, with some folds between lhe suckers or 
at base 01' them . Vitellarium and genitalia medullary or cortical-medullary, in 
varied combinations. ln Siluroid fishes from North America , South America, 
Africa and Russia (Far East). Type genus CorallobolhriulIl Fritsch, 1866. 

2a - Vitellarium rol icular, lateral .. . .... ... . . ....... . .......... 3 

2b - Vitellarium not follicular, in the form of two massive bodies, posterior to 
ovary . . . . . . . . . . . . . . .... Sandonelliinae Khalil. 1960 
Diagnosis. Scolex without metascolex , but with a high ly modified apical 

suctorial organ formed or two lappets. Genitalia medullary. Uterus saccular. 
Vitellarium near posterior margin or segments . Uterus form round sac that invades 
conex o Strobila craspedote . ln African osteoglossid rishes. Type and only genus 
Sandonella Khalil , 1960. 
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3a - Scolex lacking rostellum or spines. Vitellarium and reproductive organs 
medullary or cortical. Scolex globular. Suckers of varied forms ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Proteocephalinae Mola, 1929 
Diagnosis. Rostellum and metascolex absent. Suckers acetabular, 

uniloculate , biloculate, triloculate or tetraloculate; horny projections may be 
found. Fifth or apical sucker and an apical glandular-muscular organ may be 
presento Vitellarium lateral. Gonads and vitellaria entirely medullary or partly 
medullar-cortical in varied combinations . Cosmopolitan. Type genus Proleo­
cephaLlIs Weinland , 1858 . 

3b - Scolex with armed rostellum 01' "piercing organ" .. .. ........ .. 4 

4a - Scolex with armed rostellllm .. . Gangesiinae Mola , 1929 
Diagnosis. Rostellum armed, non-retractable; one , two or sevcral circ1es 

01' hooks presento Suckers and neck spined or nol. Vitellarillm lateral. Ovary 
bilobed. ln Siluroid fishes . Arrica, Europe, Asia. Type genus Cangesia Woodland , 
1924. 

4b - Scolex with specialized rostcllum ("piercing organs") 01' muscular-glandular 
structure ............. . ....... . . Acanthotaeniinae Freze, 1963 
Diagnosis. Scolex and anterior part 01' strobila covered with dense network 

01' spines . Reproductive organs medullary. Mehlis ' gland highly developed. 
Longitudinal musculature weakly developed. Some species with egg capsules. ln 
reptiles Varanids. Asia, Australia, Puerto Rico. Type genus Acalllholaenia 
Linstow, 1903. 

Proteocephalinae 

Genera: 
ProleocephaLus Weinland, 1858 (Syn. Ichlhyolaenia Lonnberg, 1894) 
Ophiotaenia La Rue , 1911 (Syn. Balracholaenia Rudin, 1917 ; SoLenotaenia 

Beddard, 1913 ; Tesludolaellia Freze, 1965). 
Crepidobolhrilllll Monticelli, 1900 (Syn. Ophidiotaenia Becldard , 1913). 

TravassieLLa Rego & Pavanelli , 1987 

Macrobolhriolaenia Freze, 1965 

Brayela Rego , 1984 

CibsonieLa Rego, 1984 

Tejidolaenia Freze, 1965 
DebLocktaenia Oclening, 1963 

Spasskyelina Freze, 1965 

MOl1liceLlia La Rue , 1911 
NOlllillloscoLex Wooclland, 1934 (Syn. Elldorchis Woodlancl, 1934; Myzophorus 

Woodlancl, 1934). 
VaucherieLLa Chambrier , 1987 
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ZygobolhriulIl Diesing , 1850 
HOllssayela Rego, 1987 

Harriscolex Rego , 1987 
Nllpelia Pavanelli & Rego , 1991 

Cangaliella Pavanell i & Machado dos Santos. 1991 

Mars.\pocephallls Wedl , 1861 (Syn. Loelmbergia Fllhrmann & Baer, 1925) 

Corallobothriinae 

Genera : 

Corallobolhrilllll Frilsch , 1886 

Megalhylacus Woodland" 1934 
Megalhylacoides Jones , Kerly & Sneed, 1956 

Corallotaenia Freze , 1965 

Paraproleocephallls Chen, 1962 

SpalllliJer Woodland , 1934 
Goe;:.eella Fuhrmann , 1916 

Paralllol/licellia Pavanelli & Rego , 1991 

Choanoscole.\ La Rue , 1911 

Alllpholerolllorphlls Diesing, 1850 

PeltidocolVle Diesing, 1850 

Olhinoscole.r Woodland , 1933 

Jallella Rego & Pavanelli , 1985 

Woodlalldiella Freze, 1965 

Ephedrocephallls Diesing. 1850 

Rlldolphiella Fuhrmann , 1916 (Syn. Amphilaphorchis Woodland , 1934) 

Sciadocephallls Diesing, 1850 genera inquirenda 

Manaosia Woodland, 1935 genera inquirenda 

Acanthotaeniinae Freze, 1963 

Genera: 
Acal/lhotaenia von Linslow, 1903 

REGO 

Kapslllolaenia Freze. 1963 (Syn. Capsulolaenia Freze, 1965 ; ,) Poslgangesia 
Akhmerov, 1969 

Gangesiinae Mola, 1929 

Genera: 
Gangesia Woodland , 1924 
Eleclrolaenia Nybelin , 1942 
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Silllroraenia Nybel in , 1942 
Verlllaia Nybelin, 1942 

Sandonelliinae Khalil, 1960 
Type and only genus Sandonella Khalil, 1960 
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