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In addition, the two immature cestodes, Taenia incognila MacGallum
1921, belong in this genus. AL present, MacCallum's type slide {LLS.N._M.
Helm. Coll. No. 85582) is labeled “Acanthobothrium paulum L. sp. v, Sting
Ray Dasybatus pastinacus Ap. 817" The total length of the hooks
(PL. 8, Tig. 8) is 0.1 mm., outer prong 004 mm,, inner prong 0.05 mm.,
handle to bifurcation 0.078 mm,, handle to bifurcation matrix cleared away,
0.048 mm.

SUPERFAMILY LECANICEPHALOIDEA SOUTHWELL, 1930, EMENDED

Scolex with an cversible, glandular, apical organ. Seminal receptacle
absent. Ovary unilaminate or consisting of a number of lobes.

FAMILY DISCULICIPITIDAE JOYEUX ET BAER, 1936, EMENDED
(Discocephalidae Pintner, 1928)

Scolex docs not bear suckers or hooks. It consists of an apical cushion
beneath the surface of which are many unicellular glands. Vagina crosses
vas deferens and opens anterior Lo opening of cirrus. Vitellaria concentric.
Uterine duct opens into posterior end of uterus. Ovary unilaminate. Type
genus: Disculiceps Joycux et Baer, 1936a.

Genus Prosobothrium Cohn, 1902, emended
Acraspedote, hyperapolytic cestodes. Four glandular sucker-like discs di-
rected anteriad on the globular scolex. Scolex embedded in mucosa of
spiral valve of host. Zone of growth long. First proglottids broader than long,
becoming longer than broad as they maturc. Uterus dehisces early. Testes
extend lateral to excretory vessels. Cirrus armed with large triangular spines.
Longitudinal muscles a row of isolated fibers in subcuticula. Ova large, thick

shelled. Type species: Prosobothrium armigerum Cohn, 1902.

Prosobothrium armigerum Cohn, 1902
(PL 8, Figs. 1, 10; PL, 9, Tigs. 1, 2, 3, 6)
(Prosobothrivun japonicwm Yamagudi, 193‘_1, Wardle & McLeod, 1952)

Mecdium sized cestodes up to 110 mm. in length and 1.44 mm. maximum
breadth and consisting of about 200 proglottids. Maximum width of strobila
occurs in immature proglottid zone. Cuticle 0.009-0.012 mm. thick. Scolex
barely visible to the naked cye, 0.81-0.36 mm. long by 0.51-0.65 mm. Glan-
dular discs 0.22-0.83 mm. in diameter. Zone of growth and strobila densely
covered with spines 0.024-0.030 mm. long, except anterior 0.5-1.0 mm. of
zone of growth with very few spines; zone of growth separated Ifrom scolex
by a groove, width at groove 0.45:0.36 mnw, width immediately posterior to
groove 043052 mm. End proglottids 084182 mm, long by 0.82-1.06 mm,
Detached mature proglottids 0.90-3.37 mm. long by 0.95-1.41 mm.; free gravid
proglottids 4860 mm. long by 2.0-25 mm. wide, Genital atria alternate
irregularly in posterior thivd of margin. Cirrus pouch bean-shaped 0.25-0.39
mm. long by 0.09:0.15 mm, wide in strobilar proglottids; 0.49-0.54 mim, long
by 022 mm, wide in free proglottids, Cirrus 0.9-1.01 wmm, long, armed with
heavy riangulay spines 0,009 mm. long: kinked and slightly coiled in pouch;
everted cirrts with bulbar base 0.49 mo long and 0,18 mm. in diameter.
Ejaculatory duct 0,165 mm. in diameter, coiled, lined with long thin hristles.
Vas deferens with many coils outside cirrus pouch, and na coils within,
maximum  dianeter 021 mm. Tesies numerous, over 100, 7-8 postporil;
mature festes 0.075-0.105 mm, in diameter. Vagina without convolutions,
rising anteriad from genital atvium to form a 45° angle at mid-line where
it turns posteriad: enormously dilated when mature. Mehlis™ gland 0.065-
(LOBT7 o, long by 0.040-0.052 mm. wide. Ovary with short, narrow isthmus
on either side of whicl it reaches its greatest anterior-posterior length, taper-
g marginad; antevior wings longest. Vitellaria extend from posterior end
of proglottid (o just anterior to uterus but not to anterior end of proglotrid.
Ova opaque, 021-0.24 mm. hy (.15-0.16 mm,
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This species has been present in all of the Prionace glauca which have
been examined.

P, oarmigerinn has been reported  from Carcharias rondelethii Mueller
¢t Henle, by Wagener (1854), Orley (1885), und Mola (1903). Cohn (1902a
and b described the species from a vial of specimens in the Griefswald
collection labeled “aus dem Magen von Squalus acanthias”. Mola  (1928)
and Yamaguti (1934) reported the species from Prionace glouea, The latter
author considered his specimens o belong to . new species which he named
P. japonicim, Iwata (1939) listedd this species in his checklist of Japanese
cestodes without further comment. Yamaguti dillerentiated his species from
that of Cohn on the small testes lying one above the other in the dorso-
ventral feld, and he drew specific attention to the [act that in his species,
the vas delerens coiled anterior to the vagina, This last statement is
interesting hecause Gohn made no mention of the course of the vas deferens,
and the only place from which Yamaguli could have obtained his idea that
the vas deferens did not extend anterior to the vaging in . arnrigerum is
from Cohn's (1902h) text figure i on page 59, This figure is not an optical
gection: il is a horizontal one showing fragments of a number of organs.
Though the figure shows pieces of the vas deferens posterior to scattered
bits of the vagina, as is to be expected in stuch a section, it does not indicate
the complete course of the male sex duct.

Prasabothrivm armigerum lives with its scolex buried in the mucosa of
the spiral valve, If the worms aie killed in situ, the four glandular disks
have the appearance of pads projecting from the scolex (PL 8, Fig. 10). A
number of unicellulay glands open between the dises on the anterior surface
of the scolex,

Only the ventral excretory vessels are present in the proglottids, although
in sectioned specimens, small tubules occasionally arise [rom  the ventral
vessely and extend dorsal. Both a dorsal and a small ventral pair of vessels
are present in the zone of growth and scolex. In the scolex the vessels lie
beneath the corresponding glandular dise, i ¢, the rvight dorsal vessel runs
along the right dovsal disc et The dorsal and ventral vessels of cach side
unite with one another anterior to the brain, but the vessels of opposite
sides do not fuse.

A tolo mount bearing the U.SN.M. Helm. Coll. No. 37420 has been
deposited with the U. S. National Museum.

Prosobothrium adherens (Linton, 1924) n. com.
(P1. 9, Tigs. 4, b)

(Taenia sp. Linton 1901, 1911, Ichthyataenia adlierens Linton, 1924,
Lintoniella adherens Woodland 1997. Wardle and Mel.eod, 1952, Prosobo-
thriwm armigerum Joyeux et Baer, 1936h, pro parte).

"Two specimens from the Linton collection were presented to me by
Dr. D, H. Wenrich, They measured 50 and 52 mm. respectively, One free
proglottid with a mature ulerus was also present, The type specimen
deposited in the U, S, National Musetm was also examined to insure that
the specimen deposited by Linton as the type was not P armigerine which
he apparently also collected under this name.

The following data is abstracted from the generilized description given
by Linton (1924) for the specimens from Cestragion zygaena Linnacus since
the data for the ones from “Galeus gin.u:.-u.s“ was concerned with P. armigerum
as 1 have confirmed from an examination of the vial,

Length to 75 mum. Maximum breadth 192 mm. Strobila broadest at
posterior end. Zone of growth 0.0 . long. End proglottids 1.492 mm.
long by 1.7 mm. Scolex 0.45-0.56 mm. in diameter; glandular discs 0.14-0.21
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. in diameter. Cirrus armed with spines 0.014.- i, in length. Testes
0.14-0.16 wn1. in “longer” diameter. Lggs larg@ with Lluck. shells, ova 0.18
mmni. in diameter, shell 0.012 mm. thick. Free ripe proglottids 8.5 mm. long
by 2.5 mm.

T'o the above data, [ wish to add the following pertinent information.
Cuticle, a thin, unarmed membrane. Proglottids become longer L'.han broad
at about middle of strobila. Genital pores marginal, alternate irregularly,
slightly anterior to middle of margin. Cirrus pouch U.SH-O.BQ mm. long by
0.17-0.22 mm. wide. Cirrus bully 0,45 mm. long by 0.2_4— mim. Ejaculatory duct
strongly coiled. Testes nuncrous, ce 35 postporil; didmeter of mature testes
0.075-0.09 mm. Vagina without convolutions; runs directly to midline and
turns at 90° angle to continue posteriad. Lobes of ovary scp.aruL(:(_l only by
genital ducets: Ovarian lobes bluntly rounded m:u‘gmul. Vitellaria extend
from posterior to anterior end of proglottids enclosing all of the testes.

Mulerial examined: Type, US.N.M. Helm. Collection No. 7693. Two
specimens and a free proglottid from a vial labeled:

5/9 Ichthyolaenia adherens, Sphyrna zygacna, 2088c, Woods Hole 8,73-08

This species differs from P. armigerum in that the vagina runs hori-
zontally to mid-line from the genital atrium, in the anterior position of the
genital atrium, the complete anterior to posterior enclosure of the genitnl
organs by the vitcllaria, the much longer than broad posterior proglottids,
the absence of spines on the strobila, and the shape of the ovary.

SrECIES OF UNCERTAIN SYSTEMATIC Posrtion
Genus Cylindrophorus Diesing, 1863, emended

(Platybothriwm Linton, 1890, 1901, 1911, 1924, Southwell, 1925, 1930,
Wardle and McLeod, 1952).

Hyperapolytic cestodes with scolex bearing four sessile phyllidia each
divided into three loculi; a pair of hooks, one bifid the other trifid, attached
in upper vim of anterior loculus; a minute sucker above hooks. Large
pyramidal spines on zone of growth and proglottids. Zone of growth bepins
immediately behind scolex, Vitellaria concentric, Ovary unilaminate. Testes
extend lateral to excretory vessels. Longitudinal muscles a row of isolated
libers in sub-cuticula.

Type species:  Cylindrophorus typicus Diesing 1863, from Carchavias
rondelettii Mucller ¢t Henle, The anatomy is not known.

Wagener (1854, Figs. 266-271) fgured three species ol cestodes under the
name “Letrabothvinm ans Caycharius vondelellii” considering them to he
developmental siages of a single species. Diesing (1868) was impressed with
Wagener's idea, and named the worws Cylindrophorus Iypicus diagnosing
adult and lTavval stages, Linstow (1878, 1889) maintained the name given
by Diesing and as the figures given by Wagener showed spines on the
strobila, Linstow placed the genus Cylindrophorus with the tevarhynchs.
Ovley (1885) was the first helminthologist 1o study specimens corresponding
o Wagener's figures. Though Orley’s deseription is very general, he made
some very significant statements. He was unable to find the hooks shown
in Wagener’s figures 250 and 271, Thus he concluded that Wagener had
mixed two distinet forms under one name. He removed the worms from
the tetrarhynchs and placed them among the phyllobothriids.  Orley’s ma-
terial was of the genus Proasobothrium.

Cohn' (1902) compared P, artiigerim with Wagener's figures 267, but it
was Mola (1903) who pointed out that figures 266, 267 and 268 belonged to
a species of Prosobothrinm and that figures 270 and 971 belonged to
Cylindvaphorus fypicus. Later, Mola (1907) described Cyatocotyle marche-
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settii trom CGarcharias lamia considering it to be the species of Wagener's
figure 269, Thus, Wagener's S Petrabothrinm aus Caveliarias rondeletii” is
known today by three ditferent generic names.

Cylindrophorus typiens is unknown excepl from Wagener's two ligures.
mvestigators who named or discussed the genus had never scen it fer se.

The confusion arose through Diesing's diagnosis in which he stated that
the phyllidia were tubular, He obtained that idea from Wagener's ligure,
which is a dark lithograph of the scolex. The type of liooks found on the
scoleces of cestodes has been used as o taxonomic chavicier [ovy fany years,
and recently, Jones (1945) has demonstrited that species grouped on the
shape of the hooks not only show # morphological relationship, but also
a genelic one.

Southwell (1925) placed the genus Phoreiobothritwm Linton, 188Y, as a
synonym of Cylindroplorits on the basis of the phyllidial characters. This
error has been perpetuated by Fulirmann (1981) and Joyeux ct Baer (1986).
The four species of Phoreibothrium, however, are distinctive in that the
pairs of hooks are all rifurcated. Phoreiobothrvivm is a valid genus, but
requires [urther study of the internal anatomy before it can be satisFactoxily
placed. A vestudy of the last mentioned genus may aid considerably in the
placing of Cylindrophoris.

Cylindrophorus cervinus (Linton, 1890) n. com.
(PL 8, Fig. b)
(Platybothrium cervinum Linton, 1890, 1901, 1911, 1924; Southwell,
1925, 1930, Wardle and McLeod, 1952)

Miterial examined: Type specimen, U.S.N.M., Helm. Coll. No. 7689. The
type has destained to the extent that very little of the internal anatomy
was discernable. T'wo specimens are mounted on the slide.

Small slightly craspedote cestodes veaching 67 mm. in length and con-
sisting of about 100 proglottids. First proglottids indistinct, broader than
long, becoming longer than broad as they mature; end proglottids 1.25-1.72
mm. long by 0.4-0.54 mm, wide. Maximum breadth of scolex 0.45-0.54 mm.
Length of phyllidia (. 3,052 mm. anterior loculus large, middle loculus
0.015 mm. long; posterior loculus 003 mm, long, Maximum breadth of pair
of hooks on tolo mounts 0.225-0.265 mm.; length of outer prong of bifid hook
0.09 mm., inner prong 0.09-0.10 mm.; length of inner prong of trifid hook
0.80-0.42 mm., middle prong 0.78-0.87 nung upper prong 0.81-0.90 mm.
Tip of inner prong flares abruptly. Genital atria slightly posterior to middle
of margin, Cirrus pouch 0.135-0,165 mm. long by 0.075 mm. 80-90 testes in
cach proglottid, 13-16 postporal.

Type host: Garelidrinus mitherti Mucller et Henle,

Type localily: Woods Hole, Mass.

Type specimen: USNM. Hehn, Coll. No, 7689,

Cylindrophorus hypoprioni (Potter, 1937) n. com.
(PL. 8, Fig. 6)

(Platybothrium hypoprioni Potter, 1937, Wardle & McLeod, 1952)

The type specimen USNM. Helin, Coll, No. 9061, and two cotypes
U.S.N.M, Helm. Coll, No. 9062 as well as four specimens given to me by
Dr. H. W. Manter were examined. All of the specimens had died belore
they were fixed and no information not alveady present in Potter's de-
scription: could be obtained.

"T'he species differs from €. cervinus in the absence of the bar between

the hooks, the size and shape of the hooks, and the greater number ol testes,
especially of the postporal ones.
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Cylindrophorus posteroporus n. sp.
(PL 8, Figs. 2-4, 9, 11)
(P/atybotlz'rium cervinwm Linton, 1890, p. p.)

Small slightly craspedote cestodes i'cu‘;:h‘ing I;t’lt‘:ngth of ulmvlfl 40 mm,
and consisting ol 50-50 pmgluttids. Phyllidia of 11\-‘1[}}; worms (L55-0.56 mm.
long by 0.24-026 mm. wide, ol toto mounts 42046 mm, long by 0.12-0.17
mnn Ratio of auwterior  loculi to phyllidia length 5-7-7/9, of middle
loculi 1718, of posterior loculi 179, Maximum breadih of pair of detached
hooks 0.285-0.500 mm., of hooks on toto mounts, 0.180-0.225 mm.; length of
outer prong of bifid hook 0.084-0.08) mum, inner prong 0.081-0.089 mm.;
length of inter prong ol trifid hook  0.066-0.064 mu, uml(lllc prong (.1149
mm,, outer prong 0.085 mu., bar 0.105 1. long. Zone ol gru.}uﬂl_l.ii-ll.s
mm. long, (L10-0.12 mm, wide at base ol scolex, DR-0.25 mm. wide at f:]-st
proglottid. Spines on zone ol growth 0.016-0.019 i, long._E.nd Pruglntugiﬁ
pumpkinseed-shaped, 0.3-1.5 mm. long _h)- 0.22-0.58 mm. wide. Free gravid
proglottids 2.77-3.0 muy, long by 1O-L17 mm. wicle. (Jf:lllltili pores u]h_-:rnme
irvegularly in posterior third of margin. Girrus pouch directed anteviad at
a 450 angle from genital pore; 0.240-0.264 mm. long by 0.080-0.120 mum. in
mature proglotiids.  Cirrus long, coiled, armed with Stout spines. G5-75
oval testes in cach proglottid; mature festes 0,105-0.135 by 0.080 mm, }Jn
testes posterior to civrus pouch on poral side. Vitellaria enclose posterior
35 ol proglottid. Ovary Dutterfly-shaped, posterior wings longest; ovary
in free proglottids 0.84 mm, Jong and 084 mun. in maximum width, Mehlis’
gland 0.09 mm. in diameter. Uterine duct opens into uterus at level of
genital pores. Uterus small, dehisces early. Ova 0.165-0.195 mm. long by
0.13-0.15 mm.

Type host: Prionace glauca (Linnacus)
Type locality: Monterey Bay, Calif.
Type specimien: U.SN.M. Helm. Coll. No. 37421,

This species has been discovered only in the type host. The sharks were
invariably heavily infected. Linton's (1924) specimens of P. cervinum from
Galeus glaucus have proved to be C. posteroporus on reexamination.

Cylindrophorus posteroporus dilfers from the other members of the genus
in the absence of postporal testes. It is further differentiated from C.
cervinus, which also has a bar between the members of a pair of hooks in
the absence of the flared end on the inner prong of the trifid hook, in the
proportional measurements of the hooks, and also in the size and position
of the cirrus pouch.

Discobothrium fallex van Ben., 1871
(P1. 9, Fig. 7)

Two specimens of this interesting tapeworm were found in a specimen of
Raja rhina from Monterey Bay on Ociober 7, 1948, and one was discovered
previously in the spiral valve of a very smull Rajo inoniata from the same
general locality on September 22, 1946, The longest specimen was 56 mm.
in length,

This species has been deseribed in detail by Woodland  (1927a) but Baer
(1948) stated that the figures given by Woodland for scoleces of D. fallax
and Echeneibothriivm variabile van Ben., I850, were probably veversed and
that Woodland had confused the two species. The difficulty resulted from
the absence of a description by Woodland of the histology ol the apical
organ. As pointed out by Baer, the apical organ of E. variabile is 2
myzorhynchus containing a huge sucker, while in D, fallay, the argan con-
tains an cversible glandular pad. The pad i everted in one of my specimens
and is 0.36 mm. thick by 099 mm. in diameter,
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Waoodland also failed to mention the well developed layer of internal
longituwdinal muscles in D. fallax. The bundles are discreet and separate @
coatse external layer of parenchyma from the fine mesh medullary paren-
chyma.

SUMMARY

1. On the basis of larval stages and the morphology of the
female genitalia, the sub-class Cestoda of the class Cestoidea can
be divided into two superorders, the Trixenidea with the orders
Tetraphyllidea, Trypanorhyncha, and Pseudophyllidea, and the
Dixenidea with the one order Cyclophyllidea.

9. The Tetraphyllidea of sharks and skates are contained
in the superfamilies Phyllobothrioidea and Lecanicephaloidea.
Species in both of these superfamilies are described in this paper.

8. In the family Phyllobothriidae of the Phyllobothrioidea,
Phyllobothrium lactuca is reported from Triakis semifasciala;
P. radioductum from Raja Dbinoculata, R. montereyensis, and
R. rhina; P. twmidwm from Lamna ditropis; Orygmatobothrivm
musteli from Rhinotriacis henlei and Triakis semifasciata; O.
dohrnii from Hexanchus corinus; Anthobothrium laciniatum
from Prionace glauca; Scyphophyllidium giganteum from Gal-
eorhinus zyopterus; . angustwm (Linton, 1889) n. com. from
Prionace glauca. Anthobothrium pulvinatum Linton, 1890, is
transferred to a new genus, /nermiphyllidium to which genus, a
new species, 1. brachyascum from Aetobatus cali fornicus, is added.
Dinobothrium septavia is reported from Lamna ditropis, and D.
planum and D. spinosum from Getorhinus maximus.

4. A new family, Echeneibothriidae is established to include
species in which the phyllidia of the plerocercoids and adults
are multiloculate. Echeneibothrium octorchis n. sp. from Raja
montereyensis, R. rhina, and R. binoculata; L. dolichoophorum
n. sp. from R. rhina; E. macrascum ., sp. from R. monlereyensis,
and E. myzorhynchum from R. binoculata ave described. Caul-
obothrium opisthorchis n. sp. and C. tetrascaphivm n. sp. are
described from Aetobatus f:‘ra};’fomi.{:m.

5. 1In the family Onchobothriidae, the following species are
described: Acanthobothrivm hispidwm n. sp. from Tetronarce
californica; A. maeulatwm n. sp. from Aelobatus californicus;
A. brachyacanthwm n. sp. lrom Raja montereyensis; Galliobothri-
um pellucidum from Mustellus californicus. The genus Pingui-
collum is erected with the [ollowing species, P. pinguicollum
(Sleggs, 1927), P. lortwm (Linton, 1916), P. incognitum (Mac-
Callum, 1921).

6. Two lecanicephaloids are redescribed, viz., Prosobothrium
armigerum, and P. adherens (Linton, 1924) n. com.

7. Some species still can not be adequately placed. Among
these, the genus Cylindrophorus is discussed with a redescription
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of C. cervinus (Linton, 1890); and_ C. posteroporus n. sp. is
described from Prionace glauca. Discobothrium fallax is also
difficult to place at present, and is mentioned from Raja inornata
and R. rhina.
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EXPLANATION OF PLATE 1

All figures were drawn with the aid of a camera lucida. The scale to
the left of figures 3 and 7 = 0.4 mm,; of figures 1, 4, 5, and 6 = 0.2 mm,;
of figure 2 = 0.1 mm,

Fig. 1. Scolex of Anthabothrium laciniatum from & toto mount.

Fig. 2. Transverse section of a mature proglottid of 4. laciniatum through
the ovary, showing the vagina crossing from dovsal to ventral in the middle
of the field, and the vitelluvia lateral to the excretory vessels and ovary.

Fig. 5. Moderately relaxed scolex of Phyllobolhrium lactitoa from a
toto mount.

Fig. 4. Transverse section of a mature proglottid of P. tumidum showing
the dorsal ovary.

Fig. 5. Portion of a transverse section of i mature proglottid of P.
radioductum showing the distribution of the vitellaria and muscles.

Fig. 6. Longitudinal section of two proglottids of P, tieidm showing the
nerve commissures in the anterior ends ol the proglottids. .

Fig. 7. Scolex of P. tumidum from a living specimen. 5

EXPLANATION OF PLATE 2

The scale to the left of figure 3 = 1.0 mm,; of figure 8 = 0.4 mm.; of |
figures 1, 2, 4, 7, and 9 = 0.2 mm.; of figure 6 = 0.05 mm.; of figure 5
— 0.02 mm.,

Tig. 1. Scolex ol Orygmatobothriwn musteli from a toto mount,

Tig. 2. Scolex of Seyphophyllidinm angustum from a toto mount.

Fig. 8. Free vipe proglottid of S. angustum, all testes not figured. :

Fig. 4. Portion of a Lransverse section of a mature proglottid of |
Phyllobothrivm lactuca showing the distribution of the muscles and  the |
vitellaria. -

Fig. 5. Egp of S. gigantewm laid in sea water.

Fig. 6. Egg ol S. angustum laid in sca waler,

Fig. 7. Organs of the interovarian space of O. musteli from a toto mount.

Fig. 8. Mature proglottids of 8. giganteum; vitellaria not figured in top
proglottid. :

Fig. 9. End proglottid from strobila of O. musteli.

EXPLANATION OF PLATE 3

The scale to the left of figure 4 = 0.8 mm,; of fig. 5 = 0.6 mm.; of figs. |
2 and 6 = 0.4 mm.; of figs. 1 and 7 = 0.2mm.; of fig. 3 = 0.02 mm. '

Fig. 1. Scolex of Seyphophyllidivm gigantewm from a toto mount.

Fig. 2. lmmature proglottid of Dinobathriwm seplaria. ._

Fig, 3. Lgg of “Diplobothrinm simile,” only yolk cells visible, [

Fig. 4. Mature progloctid of Imevmiphyllidiwm pulvinatun. "

Fig. 5. Mature proglottid of “Diplobotlritm simile,” all testes not visible
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Fig. 6. Mature proglottid of Dinobothrium septaria,
Tig. 7. Maturc proglottid of Inermiphyllidinm brachyascum, testes masked
by vitellaria.
EXPLANATION OF PLATE 4
The scale to the left of figure 2 = 0.8 mm.; of figs. 1, 3, 5, 6, and 7 = 0.2

mm.; of fig. 4 = 0.02 mimn.

Fig. 1. Scolex of Caunlobothriion opisthorehis from 3 toto mount.

Fig. 2. Scolex of C. letrascaphivm from a toto mount,

Tig. 3. Portion of a transverse section of a ripe proglottid of €. tetrascaphi-
uni showing vagina beside dorso-lateral wall of uterus, and dis-
tribution of vitellaria around testes and excretory vessels.

Tig. 4. Biflagellate egg of C. r‘c‘.l*1'::.&&:.1’;.’;';'1011.

Vig. 5. End proglottid of C. episthorchis, .

Fig, 6, Transverse section of a mature proglottid of faevmiphyllidium
pulvinatwm showing dorsal exerctory vessel lateral to ventral vessel,

Tig. 7. Transverse section of a mature proglottid of Dinobotfrivm plarim
showing distribution of vitellaria and short ovarian wings.

EXPLANATION OF PLATE 5

The scale to the left of all figures — 0.2 mm.

Tig. 1. Scolex of Echencibothrium octorchis from a loto mount.

Tig. 2. Scolex of E. dolichoophorum from a toto mount.

Tig. 3. Scolex of E. myzorhynchum from a tolo mount.

Tig.4. End proglottids of L. octorchis.

Yig. 5. End proglottids of E. dolichoophorum.

Tig. 6. Scolex of L. macrascum from a tolo mount.

Tig. 7. Gravid end proglottid of E. myzorhynchum.

Tig. 8. Transverse section of a mature proglottid of E. macrascum showing
massive development of ovary.

Tig. 9. Mature proglottid of Caulobothrium tetrascaphium; all testes
not visible.

Tig. 10. End proglottid of E. macrascum.

EXPLANATION OF PLATE 6
The scale to the left of figures 3, 4, 7, 8, 9, 10, and 11 = 0.2 mm.; of

figures 2, 5, and 6 = 0.1 mm.; of figure 1 = 0.02 mm.

Tig. 1. Egg of Acanthobothrium hispidum.

Fig. 2. Hooks from scolex of 4. brachyacanthum.

Tig. 3. Scolex of A. brachyacanthum from a loto mount.
Tig. 4. Scolex of Calliobothrium pellucidum from a toto mount,
Fig. 5. Hooks from scolex of A. lispidum.

Fig. 6. Hooks from scolex of 4. maculatum.

Tig. 7. Scolex of A. maculalum from a toto mount.
Tig. 8. Organs of interovarian space of A. hispidum.
Fig. 9. Immacure proglotiid of 4. hispidum.

Fig. 10. End proglottid of 4. brachyacanthum.

Tig. 11. Mature proglottid of 4. maculatum.

EXPLANATION OF PLATE 7
The scale to the left of figures 4, 5, and 7 —= 0.2 mm.; of figures 1, 2, 3,

and 6 = 0.1 mm.

Fig. 1. Scolex of Acanthobothivium hispidum from a toto mount.

Tig. 2. l’air_nﬁ hooks from swolex of Pinguicollum pinguicollum, in
matrix.

Tig. 3. Hook [rom seolex of P. pinguicollian, matrix cleared away.

Tig. 4. Contracted scolex of P. -lf:}'ugn-r'r:nf_hi.m.

Fig. 5. Anterior view of scolex of P. pinguicollum.

Fig. 6. Organs of interovarian space of P, pinguicollon,

Fig. 7. Mature free proglottid of Culliobothriion pellucidiuon,




302

Journal of the Tennessee Academy of Science

EXPLANATION OF PLATE 8

The scale to the left of figures 1, 2, 3, 4, 5, 6, 8,9, and 10 = 0.1 mm,;
of figures 7 and 11 — 0.2 mm.

Fig. 1.
Fig. 2.
Fig. 3.

Fig. 4.
Fig. 5.
Fig. 6.
Tig. 7.
Fig. 8.
Fig. 9.
Fig. 10.

Fig. 11.

Egg of Prosubollivittn armigerum.

Egg of Cylindvophorits posteroporus.

Transverse scction through the region of the ovary of a mature
proglottid of C. posteroporus.

Pair of hooks from the scolex of C. posteroporus.

Pair of hooks from the scolex of C. cervinus.

Pair of hooks from the scolex of G. hypoprioni.

Hook from the scolex of Pinguicollun lorium.

Pair of hooks from the scolex of P. incognitum.

Tsolated trifid hook ol G. posteroporus.

Longitudinal seetion through scolex of Prosobothrium armigerum
with glandular discs everted.

End proglottid of . posterapuoris.

EXPLANATION OF PLATE 9

The seale for figure b = 04 mm.; for figures 1, 4, and 6 = 0.2 mm,; for
figure 3 = 005 mm.; for figures 2 and 7 = 0.02 mm.

Fig. 1.
Fig. 2.
Fig. 3.
Fig. .
Fig. 5.

Vig. 6.

Fig. 7.

Scolex of Prosobotlerinn arimigerint from i toto mount.

Cuticular spines from stiobila of P. armigerim.

Organs ol the interovavian space of P. Arpmigeri.

Transyerse section through the region of the ovary of a mature
proglottid of P adlierens,

Mature proglottid of P. adficrens cut away on the right to show
the arveangement of the internal organs,

End proglottid of P. armigerim cul away on the right to show
the arvangement of the internal organs and the development of
vagina for the storage of spermatozod.

Epg of Discobathrivan fallax.
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