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Litobothrium alopim and L. conifcmnis, Two New Cestodes 
Representing a New Order (rom Elasmobranch Fishes' 

M UtitiAY D . D.ut.EY 

Department of Biolog)', Ctdifom!1I Stale College at Long Bt:lld, 

A ma~sive infection of two Wlusua) C«itode.~ 
was found in the spiral valve of two bigeyc 
thre.~her sharks, Alopias sliperci/wsl.I$ (Lowe, 
1840) (0 . Plcurotremala, Fam. AJnpiidae). 
The first shark was (.""ugh, on 22 October 1966, 
in about 183 meter ( 100 fathoms ) of water, 
one and one half nautical miles of( Ne\vport 
Reach, California. The second hust WIIS found 
on 24 August 1968, shot thro\lgh thtl heud, on 
Balsa Chica State Beach, HU l1 tington Beach, 
C. .. lifomiu. 

Under the existing systems of (.~tnde classi· 
fication ( Hym\m, 1951; Wardle and McLeod, 

• nu. rtudy was llUpported by the !'oni! Knch c..Ufonlia 
Sho'" Cnlle,. FoondJ.tiun w>d~r C...,t :::I'!:W 1(; 212.73. 

1952; Yamaguti , 1959; 10yeux and Daer, 1961). 
holdfasl morphology is used as the distinguish. 
ing characteristic at the ordinal level. In light 
of the unique holdfast fentures which renrtct 
placement of these two distillct L'CStodes in 
any eJ" i~1:ing ordt'fS, coupled with the fact that 
the par.uite is well etabli5hed, being found ill 
large numbel'll in two liepar ... te hosts examined 
almost two yeaN upan, the new order Ulo­
hothrldca is proposed. 

.Method:. 

\Vorms were removed from the 5piral valve 
and fixed in Lavdowsky's nuid (AFA ) Ul ld 
B<min's flllid. Whole mo\mts were stained with 

~ 

Figures 1-<6. LitoboUtri .. ", "'0I*u gal. n., .p. n. I. Strobilau "'01"01. 2. Anler ...... ~nd of 'pui1nm 
mowulI apical , uekltt and modilicd scgm"nu. 3. Mamn: prugloClid. <t . SeJm"nla numbtt 16-19 Ihowin" 
isthmus belWccn rour mwaalar, 1adniatt!d projectioIlll. 5. TraruH:r~ !l«ttcn through mU5CU.lar region or 
Figu~ -t. Ii. TTaru~ax stet.lon through p«O.-ulan ngion. of mature p rOf/; louid. Abtwevallom: C, cirl"lU; 
cc. cuticula r celli; eM, circular musc:it'; CS, cirru. uc; DEV, dnrul cxcre«wy n$$d; LM. lun~lUdLnat 
wulde; LN, la teral nen~; MG, Mehlll gland; OV, ovary; T. I~UiJj VT, ulenn; VAG, v;ogina; VD, va.< 
dclo:«m; nv, venual ex,:ntory 'UKi; VIT, ."ildlarium. 
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ct!1estine blue Band Semichon's carmine. Speci­
mens were sectioned singly and in situ a t 6, 
8, amI I 0 ~ and stained with haematoxylin­
eo5in and Mallory's trichrome. All material was 
dehydrated in ethanol, cleared in xylen e and 
mounted in Piccolytc. Drawings were made 
with the aid of a drawing tube. All measure­
ments are in microns unless otherwise stated. 
Average measurements are given, with ranges 
in parentheses. 

Litobothrium alopw gen. n., sp. n. 
(Figs. 1-6, 11-13) 

The following descriptiOfl is based on 30 
specimens. Specific diagnosi~: small, laciniated, 
craspedotc. anapolytlc worms, measuring 2.27 
mm (1.65-3.70) in length. Strobila consi.~ts of 
29 (20-34) segments ( Fig. 1). In gravid 
worms, mature proglott id approximately 7 
times longer than broad, 780 (330--1570) long 
by 190 (125-290) wide. Apica l sucker cup or 
clamp shaped, strongly muscled, measuring 
38.0 (30.0_S9.0 ) in diameter by 26.5 ( 18-37) 
in depth (Fig. 2 ) . Anterior four segments 
modified into accessory holdfast structures 
which arc cmcifonn in cros.~ section. Strobila 
swelling in width immediately posterior to 
apical sucker, reaching maximum body width 
a t fourth segment 220 ( 120-340) decreasing 
to 190 ( 125-290) in mature and gravid ~eg. 
ments ( Fig. 2). Segments 16-19 on all speci. 
mcns show an unusual fOnTIation with an 
isthmus between four muscular, laciniated pro. 
jections which fold about the next segment 
(Figs. 4, 5). Testes spherical to subspherical, 20 
( 15-27) in number, 39 (28- S0 ) in d iameter, 
in two dislinct rows, npprOldmutc1y cqu!ll 
nllmhers occurring pre- and postporally. Vas 
deferens fonning large mass of coils in mature 
proglottid. Cirrus sac largc, extending more 
than half proglottid width, 164 ( 108-210) 
long by 87 (70-125) widc. Cirrus anned with 
minnte spines distally and small peg.like pro. 
jectiuns proximally .. Genital aperture lateral, 
irregularly altcnlating, approximately midseg. 
menl. Ovary postcrior, bilobed, X·shaped in 
tronsversc sectiun. Vitellaria large amorphous 
follide.~ encircling proglottid (F ig. 6). 

H OST; Digeye thresher shark Alopias super· 
ciliwus. 

LocATIOl<.'; Spiral valvc. 
LocALITY: Ncwport Beach, California. 

Tnt: SrEcnl£I'S; Holotypc and paratypes 
USNM Helm. Coli. Nos. 71 324 , 7132:S. 
RE~rAl\KS; In transverse section the x -shuped 

t"efcbral ganglion is found 90-100 posterior to 
the apical sucker. It is similar to that shown 
by Rees ( 1959 ) for Ditrachybothrillm macro· 
ceplwlum. The apical sucker i~ elliptical in 
shape (Fig. 12) and ill en face view an internal, 
huri7.0ntal slit is seen cxtending the dinmeter 
of the sucker. The sucker functions in a clamp­
like manner during attachment to thc spiral 
valve mwosa ( Fig. 13). 

Litobothrium conijormis sp. D. 

(Figs. 7-10) 

The fo llowing description is based on 25 
specimens recovered from the spiral valve of 
two bigeye thresher sharks from Southem Cali. 
fom ia. Specific diagnosis; Small, craspWote, 
apolyUe worms measuring 4.14 mm (2.0- 8.0) 
in length. Strobila consists of 41 (29-51) seg· 
ments. Only tenninal progluttid mature, ap­
proximately 4 times longer than broad, 1,103 
(600-2,160) long by 363 (200-600 ) wide. 
Apical sucker bowl shaped, not clamp like, 
weakly muscled, measuring 62.0 (46-90 ) in 
diameter by 46.0 (22.0-70.0) deep (Fig. 7 ) , 
Anterior three segments with dorso.ventral 
projections. Strobila swelling in width imme­
diately posterior to apical sucker, reaching 
maximum width at 18-19 segment 515 (320-
790 narrowing to 363 (200-600 ) in mature 
segment (Fig. 8). Segments numbering ap· 
proximately 4-2:4 fit into cach other and pos. 
sess rows of minnte spines under their lateral 
projections (Fig. 10) . Testes 50 (47- S2) in 
number, spherical or subspherical, 36 (22-.'50 ) 
in diameter; 10 (1-11) preporal, 32 (31-34) 
antiporal, 8 (7- 9) postporaJ. Vas defercns 
highly coiled in mature proglottid. CirnIS sac 
moderate, extending just to center of praglot. 
tid, 209 ( 120-320) long hy 205 ( 110-32:0 ). 
Cirnl.~ unarmed. Genitul apcrture lateral , ir. 
regularly alternating, approximutely midseg­
ment. Ovary bilobcd, irregularly shaped. Vite!· 
laria follicular, occurring as small discrete 
sphercs encircling proglottid (Fig. 9) , 

HOST; Uigeye thresher shark Alopias sllTwr· 
dUoal/s. 

Loc,l.TION"; Spiral vulve. 
LocA.LlTY: Ncwport Beach, California. 
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Fil\ure. 1- 10. Uloboll.I'I ..... nmiformil ~IJ. II. 7. AlllrTior " lid or ~pcc:im.,,, 5ho"'ing 3J'ic31 5udcr ~"d 
mod ified ""'!f1n.,,,I.,, ~. Sirooibi r "-01'111 . 9. Ma lll r .. I crm;'I~1 Ilroglouid. Ifi. :\l inll ic '\ I' i .. "" found und er 
lal .. r31 projrcli"n~ 01 sqcmr nlli 4-20{ . 
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Flgurl':l 11-1.5. Lilobo,hrillm olopitU g.,n. n., ip. n. II . Trans"o:ne iCCtion appro:<imaldy 00-100 I' 

poIterior 10 apical lucka showing cruciform &h~pc o( modified ~cnts. 12. TraD$\el"5e section "f 
apical luder. n . .k1:tion or 5pcdm.,n in .i/ .. 5bmo'ing auarhmenl in spiral \·a l>'e. Ban indicate 10 1" 

T\' P E SPE£:IME..""S: Holotype and paratypes 
USNM Helm. CoIL ~os. 71364, iI 36."i. 

RUIAHK S: L coni/armis differs fro m T •. 
ulotJias in shape and size of apical sucker, 
number of modified anterior .o;cgments, width 
of strobila, length of strobila, number of seg­
ments, number of testes, sile of cirrus l}(luch, 
omamcntativn of c irn-s lllLd shape of vi tellaria. 

Litobothridca ord. n. 

OIlUlm OIACXOSlS: Ellcestoda. Scolex 1\ single, 
well-developed apical sllckcr. Anterior pro­
glottids modified; cruciform in tramvcrsc sec­
tion. Neck kicking. Strobila dorso-ventrally 
f1a ttcned with numcrous proglOltids, reproduc­
t ive organs singlc, medullary. Proglottids Ia­
dnlated and craspcdote; apolytic or unapolytic. 
Testes numerous, medullary, preovurian. Geni-

tal pores la tcral. Ovary two or four Joblxl, 
posterior. Vitel1a ria follicu lar, eocircling me­
dullary parenchyma. Eggs not reaching oncho­
sphere stage w'lile in uterus. Adults ill spiral 
valvc of c1aSlllobranchs. 

Litobothridac fam. n . 

FA~IILY DIAGNOS IS: Li tobothriden. Small 
wonns, lad niated and cruspcdote. Scolex a 
single apical sucker followed by anterior modi­
fied segments. Strobila dorsa-ventrally flat­
tened; segmentation d istinct. Inner longitudinal 
muscles well-developed, forming boundary I~­
tween cortex and medulla. Excretory stems in 
medulla. Te.~ tes numerous, medullary. Cirm! 
sac pre~nt. Genital pores la teral. altemating 
irregularly. O\'ury two or fOllr lobed. posterior. 
Vitellaria follicular, encircling entire proglottid. 
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Egg~ roWlded to oval shaped. Parasitic in 
cln~mobral1ch5. 

TYP E C~;""US! Li/uboth,lu1II gen. 11. 

Litobothrium gen. n.1 

CE~F.ruC D IACXOOL<;; Litobothridatl. Scolex 
with single apical sticker followed by modified 
lm terior .~cj(menl~; neck ubsent. Strobila swell. 
ing in width illl llle<liately behind apical mcker. 
E)Ccretory 5tems medial to muscle sheoth. Testes 
numerous, nenrly symmetrical, medullury. Cir­
rus poueh reaching mid-segment. Vns deferens, 
coiled. Ovury median, pOl;terior. Vitellaria 
Cllcircli..ng proglottid, extending posterior to 
IIVllry. Parasites IIf e1asmobranchs. 

Tl'PE SI'EC U;S: Litnbotllri!lm alopia.r. 

Discussion 

Many previous c1assifkations of the Cestoda 
havo been publ.i~hed. A review of these ut­
tempts is fOlllld in Snuthwell (1925). SOUUI­
w~1I ( 1925) .~uggesl~ d ividillg the CO!Stoda into 
fi\,tl orders "based primarily on Ule charucters 
of the htlad." He lists the orders Pseudophyl­
liden, Cyclophyllid~a, Tetraphyilldca, Trypano­
rhYilcha, and Heterophyllidea, the latter order 
beillg erected to (."Ontain those fonns found in 
clasmobranchs Il lat do not fit i.nto "feteDpilyl­
lide:.!. or 'frypunorhynehu. The ProteOl.:cphala 
aud Lecaniceplmla are ("(msidered families of 
Cyclophyllidea. 

Southwell ( 1930) revised t.i~ classification 
into two ord~f5 (C6"todarin and Eucestoda ) 
and six sllpt!rfamilies ( Diootil riocephllloidea, 
Tetrarhynchuidea, Phyllobothmidea, Lecani­
cephaloideu, Proteocephaloidea, and Taeni­
oidea). No mention is made of Heterophyllidea 
and those gencra prllviously piaL"cd in that order 
are nuw listed as "Genero uf uncertain Sys­
tematic Position." 

Sim."e Southwell ( 1930 ). some other (."(lstode 
classifications have been proposed by Hyman 
( 1951), Wardle aud McLeod ( 1952), Riser 
(1955 ), Ellzet (1959), Yamaguti ( 1959), and 
J O)'C\IX and Baer ( n~ I ) , 

Hyman's (1951) dus:.ification is modified 
from Southwell ( 1930). Elasmobranch ces­
todes are placed into four orders; Tctrophyl­
!idea, Trypanorhyncha or Tetrarhynchoidea, 
Diphyllidea, and Lecankcphaloidea. These 
orders lire retained by Yllmaguti ( 1959) with 

' L it ... ( Gr.) = ..... 1>Ie. pl.ln; bothriuo (Gr. ) = pit. 

only a spelling moclificatilffi of Lccanicepha­
loidea. Wardle and 1o.lcLeod ( 1952) retain the 
orders Tetrophyllideu, Trypanorhyncha, and 
LccaniCilphala but differ from the prCCtlding 
authors in the addition of Di.'iCtllicepitidea and 
the deletion of Diphyllidca. Riser ( 1955) di­
vided the Cestoda inlo t\.I.'(] superorders, Trixe· 
1lidea Dnd Dixenidea, based on the nwnber of 
hosts in ti lC life cycle. Riser illclude~ all tilt! 
eL'umobranch cestodcs in the orders Troaphy). 
!idea and Trypanorhyncha (= Tetrnrhynchidea). 
Euzet (1959) and Jo),eux and Baer (1961) 
also usc these two groups tu include all e1as­
mobranch (."CS todes with tile exception of the 
cchillobotJlriids, which they rctain in order 
DiphylJidea. Of these dussifications, the uuthor 
:Jgr~s with the latter two workers that the 
Lecanicephala should be included in Tetra· 
phyllidea and Diphyllidea should 00 retained 
based on !;C()lex types. 

The scolex of Litobotllridea ord. n. consists 
of a single apical sucker. This feature, coupled 
with the l\u,nllary holdfast modification of the 
allterior segments, is unique and re;;tricts place­
ment of these l WO dis tinct cestodes in ally exist­
iug order. 
F~ahJ rcs of Litobothridea ord . n. resemble 

a (,'umbinalioll of cestodcs found in several 
e)Ci.\ting orders. The single apical sucker is 
reminiscent of tllat described by Yamaguti 
(1939) for Nippofaenia c1lOcnogobli, the 
representative spccie.~ for the order Nippo­
taeuiidea. However, this is ti}tl only (.'QmmOII 
fcature between these two ordt.lfli and even these 
are morpholuWieally distinct. The edcnsive 
S\\'elling in width behind the holdfast organ 
appro)Cimates that shown for Discobothrium 
cobrueform~ (= II orrlellobo, hrium cobraform is) 
lind EnlochobotllTium gracOe Shipley ond Hor­
nell (1906). 

The muture proglottid resembles thut of 
Tetraphyllidea in tile preovllrian po~i tion of 
the testes, the position of tllC vagina dorsal to 
the Il tenl.~, and the opening of the vagina an­
terior 10 tbe cirrus, while thtl continuous, 
sI~elike d istribution of the yolk glands and 
the muscular cirro-"aginal atrium are trypano­
rhynchan in nature. 

The bigeyc thresher shark has been reported 
from Southern California only six times prior 
to this report ( Dr. Sheldon Applegate, Los 
Angeles County MUSe\lm, persona l commwlj­
cation). The finding of mOissive infections of 
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these <..'Cstode5 in both higeye thresher sharks 
examined over Q 2-year period indicates thaI 
this parasite is well establislled. It is the 
opinion of the author thai Ihis ro.ct, ill addi­
t ion to the unique morphological features pos_ 
sessed by these ~tOdC5 , justifies the erection 
of a new order. It is highly probable that ad­
ditional cestodes with this unique type of hold­
fast will be found on subsequent eJ(amilJ ation~ 

of other e1asrnobranchs. At that lime the VIl Ti ­

ous morphological characters (:an be eVll lunted 
to determine their imporlance at the familiar 
lind generic levd s. 
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