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figal, Cryptochilidium (&) n.sep.
 *Fig 3. keiyﬁtochiiidium .(b) n.zp.
Fig 3:» Feim x. | j_ |
*Fig 4. Gohnilembgs>caeoi.r
?ig 6. Anophrye elongata. _ |
 Fig 6. Range af’fariability in size, shape_ef.boéy outline
and nuclei of nyptoghiiidium'(aj,n.gp. 3
Fig 7. Range of variability‘in sixe, shage\oi body,outline
and nuclei of Form X. | S
Fig.8. Range of véiiability in sige, shape @f’body outline
an& nuciéi of AnOphrys elongata.
Fig. G;IVénttal‘view of Syndesmue sp.
Fig 10, Dorsal view'ef Syndesmus sp. showing gut. |
Fig.ll.'biagram of reproductive organs of Syndesmus sep.
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Dats on the ciliste infeetation of the alimentary

. tract of echinoids b&@-been,steadily‘gmcwiag;-’Wexk has

beeh ééﬂe~oﬁ séa urehiﬁa frow Bermwude, Tortuges; the east
and wépt caaets of Japan, the coaet of Rorth earolina, the
gbast of Califarnia the Heéiterran&an Ses and}the North
gea. .. L %

The present paper ée&l@ with the ges urehianareehinus

;Angulasus the énly speeies ef gea-urchin to be found along .
 the southeramoss parts of the coast of ﬁouth Africa, Five

gppgﬁﬂq of eil;&te heve been found of whieh three appear to

- be new gp@aies. All of these speeies‘belong to the order

Hﬂl@tr;éhid&.~
Apart from the ¢iliates h red Rhsbdocoele worm of the

- genus Syndesmus hae bean4£oundia It 1ies in the perﬁvisceral~

cavity attached to the autsidé'af the intestine, and appears -
to be a new‘spegies. | - | |
:mﬁnyfaf:thalbiliﬁtes found in see urchins are closely
related to free~living éﬁeaieai‘aﬁﬁ are fairly cesmepoiitan
in distriﬁﬁti@n. A gareful congideration of taxeﬁamie'
statue and of geographical distribut&an ahnul& therefore
result in e@nsiﬁerable informatien regaf&ing the Qrigin of
the endazoie ‘habit, |
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MATERIAL ARD METHODS.

Most of the work for thie study was done on Pangulosus
from the East and West coasts ¢f the Cape Peninsula.
However, a few specimens were also cobtained from Victoria

Bay and East London.

CILIATES: The routine method for examining sea urchins and
obtaining material was as follows:i~ |

| Freshly collected sea urchins were rinsed in fresh
watpr to clear the outside of any chance contamination. A
hole was made in the test with scissors and the perivisceral
fluid drained out, The cut was continued around and the
oral surface carefully removed. If much fluid was present
in the bulgimg sacs of the intestine, it was pipetted out with
a sterile pipette through a small puncture. This gave
abundant materiad for investigation. If however the
intestine wae packed with faecal matter it was placed in a
watchglass opened up and diluted with & little sterile salt
water. The difficulty of getting rid of the faeces was thus
overcome.

The study of living material was difficult owing to the

rapid movement of the ciliates., For detailed study of the

cytoplasmic structures the ciliates were left in an uncovered -

watohglass for several hours. Just before death the various

gstructures

were most clear, Addition of very dilute
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copper sulphate retarded the activity considerably without
immediately killing the ciliates.

FNeutral ﬁed, diluted with seawater, as & vital stain
was found most useful, especially for showing up the con-
tents of the food vacuoles.

Osmic Acid was found to be by far the best fixative
for showing up cytoplaemic structures. Smears were exposed
to the fumes of 0804 for varying periods of time. For
immediate study ten minutes sufficed but for permanent pre-
paration prolonged osmification was found to be the most
satisfactory. In the latter case they were mounted straight
avay in glycerine jelly or first stained with toluidine blue.
This stain showed up the cilia clearly and also the nucleus
by staining it a light blue., Even better results were
obtained by following the technique of Schewiakoff (Hoare 1937)
After fixation in osmic acid, one or two drops of weak(a%-4%)
solution of soda are added. The slide is left uncovered <+¢ill
most of the water has evaporated. This brings ectoplasm cilia
etc. out in special relief. Jodine fumes were also fiound a
useful fixative for cytoplasmic structures.

Bouin's Fluid, Sublimate Formol and Schaudinn{s fixative
all caused ehrinkage of the cytoplasm. Haedenhaem's iron
haematoxylin and Feulgen's nuclear stain were used for

staining.

§mDES§g§.-.....I..
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SYNDESMUS n.sp. Bouin's Fluid or Sublimate Formol were
both good fixatives for Syndesmug; The worm was placed on
& slide and flattened under a oovérslip. ‘ The”£iiative~was
then esllowed {0 run in under tné aovérslip. Delafie1¢ta.
haematéxylin'iae used for staining with either eosin or

fast green as a counterstain,
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1§ ANGULOSUS.

ﬁpeeimens ef‘Paiechinus were obtained from Sea,Eoint

Qwestrcoast) anﬁ Falgse Bay, Vietoria Bay and East Loﬁdon
‘(East.eoast) in all specimens taken from the Eaet Oeaat
“the same type and degree of infestation was .presens, But,
~in comparing Dast @paet spetimens and Best Gpaﬂt apecimsae,
differences weore immediately app&renti Weet Coast specimeas.
showed two additional ciliates namely, Gryptachilidium (b)
'n,sp and Cohnilembue ¢aeci. Cohnilembus was never found
in sea urchins from the East Coast but Cryptochilidium (b)
appeared very occasionaldy. Oommen ta both eoastsvwefe
Gryptéehilidium (a), Anophrye elongata and Form X. These
differences show & definite tem?er&ture gradient since the
East Coset is bathed by the warm Indian’owan and the West
Coest by the colder Atlantic Ocean. \

| The degree of infestation cen be represented by the
| following tablei

>

TéBLE. e .
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TABLE TO SHOW DEGREE OF CILIATE INFESTATION
OF _PARECHINUS ANGULOSUS FROM SEA POINT ARD ST, JAMES,

P.Angulosus Crypto- Crypto- Form X. Anophrys Cbhnil-

chili- chilig- Elongata  embus

dium(a) ium (D) caéci.
BEA POIKT ey ] [ 30 L »
ST. JAMES  s*»» - e TYY) -

**s*% gxceedingly abundant.
*** abundant. |
** constantly present but not abundant.
* gonstantly present but scarcd.

Various parts of the alimentary track were examined
and it was found that the ciliatas were located in a fairly
regular manner. Ciliates were never found in the oesophagus
but were mainly congregated in the bulging sacs of the upper
intestinal loop. Anophrys and Cohnilembus were nearly
always absent from the rectum. Cryptochilidium (a) and (b)
were the two dominant forme to be found in the rectum. These
two together with Form X could be found anywhere along the
inteetinal tract. Segregation often océurs in the upper
intestinal tract and one sac may contain only Anophrys

Elo%ata. e o o o0
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Elongata or only Oryptochilidium (a).
No sea urchins were found completely devold of ciliate
infestation'~ even the very young ones were quite heavily
infeated. _ _
In describing the organisme the ventral surface is
referred to as the one most frequéntly in cohtact with the

substratum,
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Order: Holotricha,

Suborder: Hymenostomata.

Family: Frontoniidae.

Genus:  Cryptoohilidium Schouteden 1908,
Bpecies:

yptochilidium (&) n.gp. Figs. 1 & 6.

Average length 135 u. Aversge width 45 u.

The body is very much flattened and leaflike., The snterior
enﬁ‘ia rounded and the posterior end elightly pointed. The
body is oval in shape and there is a orest at the anterior
end. The cytostomd is situated in the anterior third of
the body and opens laterallyzinto a emall vestibule. The
macronucleus is placed alongeide thie vestibule. It (the
macronucleus) is irregulsr in shape and may be epherical
but more usually fig-shaped. The micronucleus ie single and

situeted a short distance ébave the macronucleus, .

7

Average lenght 125 u (180 - 108u). Average width 45u
(36 <54 u). The body 1s greatiy flattendd being broadest
about the region of the macronucleus and tapering slightly
toward the hind end. Sometimes the postericr end is
produced into & caudal projection. In sideview, the part

B,bove..'....
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above the cytostoxe sccwuu to fora & ulstinct proboscls
region. There 1s a crestlike stiructure at the anterior end
extending from thes top of the oral margin to & little way
down on the aboral margin. If seems to be a projection of

the smooth pellicle of the dorsal surface.

CILIA: There are about 34 striations on the dorsal

surface and about 33 on the ventral surface. Along these
striations the cilla are inserted. They run in close
parallel rows being especially close together at the anterior
end where they resemble a number of fine closely set membranes.
The striations on the ventral surface originate at the base

of the crest whilst those on the dorsal surface originate at
the top of the orest. There is & very long terminal bristle
inserted to one side of the caudal projection and sometimes
two or three small bristles also arising from the caudal

projection.

€1 . O8TOUE: The cytostome opens about & guerter of the
distance of the whole length of the body, from the anterior
end. It opens into & small vestibule lying close to the
border of the macronuclsus. From the vestibule & narrow
gullet runs 1nto4§'p69terior endoplasm accompanied by a long
pharyngeal fibre. '~ A row of closely set cilia are inserted
along the roof of the vestibule and a row of muoch smaller
cilia are continued down one side of the gullet. There
appear to be one or two small non-mobile membranes situated

1n...l.l.
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in the vestibule. L set of longer cilia overhang the

cytostome.

FOOD VACUOLES: Food vacuoles have never been geéen in
formation although attempts were made with carmin particles.
The food vacuoles are situated in the posterior end and
stretch up as far as the poeterior border of the macronucleus.
They are fairly large and seem to consist of two different
types. Some are dark and probably consist of newly
assimilated food. Others are very light and are ppobably
older vacuoles. The vacuoles are filled with algae, sﬁall

diatome and bacteria.

TRICHOCYSTS: Trichocyata line the posterior end and extend
up to the oral region, They do not seem to be the type
that discharge since various irritante have been placed in

the culture fluid without any result.

QYTOPLASM: Ectoplasm and endoplasm are not clearly diff-
erentiated. There are a number of granules distributed
through the endoplasm oepecially‘abundant in the posterior
region and around the macronucleus. Their nature has not

been determined.

NUQLEI: The macronucleus is quite large and lies in the
anterior half of the body. It varies in shape be;ng some-
timeé spheriocal, sometimes slightly kidney-shaped but more
often fig-~shaped. It shows a gren ular structure when

gstalined stained,.
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steined but in unetainzd specimena gshows through &c a olear
transparent pement body. The micronucleus is situated about
6 u above it.

Division. of the macronucleus is very common. It has
besn seen in from two to seven pieces regular in outline and
arranged in an orderly fashion. On none of these occasions

has the micronucleus showed any signs of division,

CONTRACTILE VACUOLE: Ths contractile vacuole ia usually

single and aituated just below the macronuclaus. When the
animal is dying,however, quite a number of vaouoles form
below the magronucleus, and either coalesce to discharge to

the exterior, or run into a small posterior vaouels.

REPRODUOTION: Fission has been assen guite frequently. It is
always transverse and takes place in & normal manner, Con-
juzgation has occasionally besn observed. Two individuals of
smaller size than usual come together with fusion of their
anterior reglons. The mecronucleus on one ocoasion was seen
%o be divided into two in both individuals and on another
occasion into four. The behaviour of the micronucleus has

not been observed,

HOST8: All apecimens of P, Angulosus examined were found to
contain this ciliate in large numbers.

LOCATION: Can be found throughout the intestine and is often
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the only species to be found in one of the saocs.

TAXONOMY: No previous description of this ciliate can be
found nor is it mentioned by Kahl, Thus it is conclucad
that it must be a new gpecies, It resembles Oryptochilidium
Eochinl (Maupas) in many points but differe in the anterior
position of its cytostome and macronucleus, The position of
the gytostome and macronucleus which are always closely
assooiated seems to be an important point in determining the

different aspecies of Cryptochiliaium.

ORDER: ;3
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QOrder:: Holotricha.
Suborder: Hymenorstomata.
Family: Frontoniidae,

genus; Oryptochilidium 8chouteden 1906,
Spegies:

DIAGNOSIS:  Average Length 115 u.  Average widéh 47 u.
The shape is ovel, rounded at the anterior end and also at
the posterior end, which iz oceasionally slightly pointed.
The body is flattened but less so then (ryptochilidium (a).
The Cytostome is situated in an inlet about & third of the
total length from the anterior end. There is a crest at
the anterior end extending from the top of the oral side to
g little way down on the eboral side. The magronucleus is
spherical, micronucleus single situated fairly close to it.

¢ilia ih close parallet rows.

DESCRIPTION: Average lengkh 115 u.{135 u = 100 u).

Average width 47 u. The body is flattened and brosdest
abvout the région of the macronucleus, I+ is oval in shape
with & pronounced curve in at the mouth.,' The poeterior end
is rounded but can become siightly pointed. There is a
crest at the anterior end exaoctly similar to that of cryﬁto-
chilidium (a)., It starts at the top of the oral side and is

continued & little way down on the aboral side, and appears to

be.l.l'.l



be a-prelaﬁé&tion.df the pellicle on ths doreal sidﬁ.'

CILIA: There are ebout 20-23 stristions on either side.

 The eilia thus run in‘cloae‘ﬁaralle&'rewa,_eurving slightly
towards the orel side. The oiliary rows on the ventral
surfage inginate from thé base of the orest mhilgt thoge
on,the dorsal surfaeé o#igin&%e from the tip of the crast,
There is a long terminal bristle inssrted to one side of

the posteridr end.

QYTOSTOME:  The oytostome opens on the latersl eide about

éne-third of the total &ﬁngtﬁ from the’&ntaiiaf'end." 1%

ogehs into a shellow vestidbula shaped like & laﬁérai_v
thus ..  Oilia are inserted along both sides of this
vegtibule‘aéﬁ.therefis pogsibly & small membrane 1#61&6 ivt,
There is no pronounced gulilst to the endoplesin but sometimes

-& faint pharyngeal fibre can be made out,

These £i11 the posterior region of the body

tp to the m&erenuaieua.‘ They are'filla@-wiﬁh‘aﬁall algae

diatoms and bacteria.

There iz & single contractile vacuole

bituate& between the macronyeleus and the posterior end. It
opens 1o the exterior thrcugh the side of the body oen the

Bame side as the mOuth.v"
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JIRICHOCYSTS:  Trichocysts line the posterior two-thirde of

the body. They have never been seen to discharge.

GEEOPLASM: ' Numerous granules £111 the cytoplasm but their

nature haes not been determiqéd.

NUCLEL: The maeranuoleue is apherical and the micronucleus-
gltuated fairly close to it The macronucleus can be seen
to be in varioue stages of divieion in different specimesa.
‘The division is orderly and regul&r and never more than saven

plaoea have been obaerved,

L]
EPRODUCTION: Transverse fission has been observed and takes

place in a normal manner. Conjugation has not been seen.

HOgr3: This ciliate is usually found only in P. Angulosus
' from Sea Point. ﬁowever; it hasg ogeasionally been seen in

4

the ses urchins from 8%. James.

LOCALITY: Can be found $kroughout the intestine %hxem though

seldom very abundant,

.zAﬂgﬂGMX:. This ciliate chiefly differs from Oryptochilidium
{a) in the shape of the body, the details of the cytéstome

and. thé.shape of the maeronucleus - otherwise it is absodutely
identical. it mey possibly not be & new species at all but
merely & variation ~ this is doubtful, however, in view of

the ¢ongistency of ite features. it is very constant in
. » é{///,,e//f’ \

H .
gi-0 ard dose
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DIAGNOS8IS: Average length 74 u, Average width 39 u,

Almond shaped - pointed at both ends but more so at the
posterior end. ' The cytostome is very small and located

near the anterior end at the sid e. A fringe of longer
cilia overhang the cytostome. The macronucleus is spherica}
and lies in the midregion of the body. The micronucleus is
single and lies beside it. The contractile vaocuole lies
below the macronucleus and there are frequently present two

or three subsidiary vacuoles.

DESCRIPRION: Average length 74 u. (87 - 60 u.) Average
width 29 u., Flattened pointed at both ends but only slightly
at the anterior end. One side more convex than the other.

The ciliate varies in sieze but the shape remains fairly conatantj

CILIA: The cilia are closely set, there being about W ~ lé-ao
striations on each side. At the anterior end which is narrower
than the rest the cilia are extremely dosely set. There is a
fairly pronounced caudal projection to which are attached a
small number of bristles and one fairly long one inserted to

one side of the projection.

CYTOSTOME: Thie is very obscure in living animals. In fixed
apecimens it can be made out as & shallow depression on the
lateral side about & third of the total lenghh from the

anterior.....
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HOST:  This ciliate is found in P, angulosie from St.
Jamesiand~85a'Peinﬁé Usually it is not particularly
 abundent but on one or tWo occoeions P. angulosus was
heavily infested with it.

LOGALITY: ‘It is found in greater numbers in the second or

lower coil of the intestine.

BEMARES: The ¢iliate ) Qbr&piﬁ'QWimmer"&ndlﬂiffieﬁltvt@*““;
examine since 1t disintegrates almost immediately after death,

'TAXQNOM Because the details of the cyiosfohe’wére*gé
hbscure it was difficult to state poaitively that this
giliaza belanged séganymparticulaf_ganue. M@r@@ver,vso~
mach égnfaeian exists at present over the.status;of generélof
‘this type of eiliate that 1% is difficult. to assign a new
~ciliate to any pértieulmr one 6f‘thém; Form X seems most
| alosely rel&ted to the genus cryptachilidium.‘ This genus

s in turn fairly clasely related to eiliates of the genus
’:Uronema and the name cryptachilidium haa now been set aside :

for ciliates of this type occun&ng 1n sea urchine.

. ordero L3R 2 ",i‘
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Crder: Holotricha.

Suborder: Hymenostomata.

Family: Lembidee.

 Gepus: Anophfye Cobn 1866. ,

Species: _Anophfys elongeta, Biggar and Wenrich., Figs. 5 & 8.

DIAGNOSI8: Average length 131 u. Aveiage width 32 u.

The shape varies sccording to how swollen the animel is with
starch granules. A normal indivicual 1s linesr in shape and

a little over three times as long as 1t is broad. It le
pointed at the anterior snd and rounded at the posterior and.
The anterior third forms & thin mobile proboscis with the
cytostome located at its base, A long row of c¢ilia run
downwar& from the anterior tip into the cytostome, The
endoplasm is densely packed with starch granules, A spherical
macronucleus is located about the midline with a single

micronucleus lying close to &t.

DESCRI¥PION:  Average length 131 u. (140 u = 130 u), Average
width 33 u. The shaps is linear, rounded at the posterior
end and pointed at the anterior end. The whole body is

- extremely labile, the proboscis espedially so. The body is
frequently enormously swollen with closely packed granules mf
starchy in nature. {This was determined‘by fixation with

iodine vapour). TWhen swollen like this the proboscis part is

VSI‘Y.........
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qery'muehrsmalierfthan‘ueual*cansisting"wamareiy“afgaint.",
_:gs_the‘énter%oz end. qum&llyijhowever;~the*p:ﬁbeéﬁiawigei
the part nbgve the:eyteébme~is ébautf6ﬁ9~thirdﬁcf the body- -
'tlength an& exiremely~flexible.‘y'wheﬁ the-¢iliateis pushing
its wuy through intestinal ‘mucosa the whole body whows an’

.exﬁreme flexibility.ﬂ

anterior end since fhre the refringent granules obeaure
_‘them elsewhere ' There are fram 8 -8 striatiens on esch
jsiaef The oilia are evenly distribnted but are alightly
}longer on the oral surfaee.v There ie a long thin caudal
ailimm extending from the midﬁle of %he posterﬁor en&.
' , shorb distance before the anterier tip on the oral

ﬂ‘vside a row of very 1ang eilia run along one. gide of the

,_pzohascia and into the moutb ?hﬁre are longesm just

| before they dip into the mouth where they baeome nuch shorter.

| fhesevcilia‘point duwnwarde toﬁards the moéth and those ;n :
‘the mouth point h@rizontally out. They seem %0 be used for.

| ﬁriving food 1nte the mouth

-,GY os‘_ﬁﬁ“ rhe eytostome leads into & very small vestibule .

which &a ringed with cilia, o From there 1t is continaed by

" & short paesage into the endaplaem. ¢

They
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COETRACTILE VACUOLE: The contreactile vaocuole is rounded

and 1lies in the posterior end, It congracts at fairly long

intervals, There are no agcessory vacuoles/

/

CYTOPLASM: Ectoplasm and§end0plasm are not clearly marked off.
Lerge granules of a starogi‘nature pack the endoplasm from the
base of the proboscis to 01§§e to the posterior end. They dp
not gover the nucleus which shows through as a tranparent
spliexre in the living animals, The proboscie too, is usually

gquite transparent,

FUCLEI;  The macronucleus ia spherical and lies about the mid-
region of the body. Frequently it has a little niche for the

micronucleus which lies embedded in it or close beside it.

REPRADUCTION: Treneverse fission ococurs quite frequently and
in & norral manner. On one occaslion 2 conjegating pair were
obeerved. They were much smaller than usual and were fused in

thelr enterior regions. Both showed division of the macronucieus,

BOST8: A. elongata is particularly abundant in the sea urchins
from St. Jamee. It is also found in large numbers in the Sea

Foint sea urching,

LOCATION: It is chiefly found in the upper loop of the intestine
gometimes wholly filling one of the pouched to the excluckon of
2ll other species.

TAXONOMY:.,..



22,

TAXOROMY: This ciliate ies identical with the A.elongata of
Biggar an& Wenrich. It is much larger than that of Powers
but otherwise it is identical with his, Thé genus Anophrys
was first formed by Cohn 1866 for Anophrys sarcophage and
gince then four or five different species of Anophrye have

been found in sea urchins.
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grder;  Holotriohs:~ S

'uborderv Eymenostomata. . Aeiw;“”f,7f¢vm$“ w,_ 
Feudly: Lembidae(xahl 1931)  Gohnilembidae nom n
o gahl 1933, - - - :

genus: oohnilembua nom. n. Kahl 1933 for Lembus cohn 1865.

“peeias. OOhnilembus caeol (Powers 1935) . Fig. 4.

'BIAGEO 133 Average Length 85 u;- *Average widsh 14 wi - -

- Gigar~shaped, body elengdtad broadeet at the posterior end and f
'{gradually narrowing anﬁerio:ly._ The anterior p$0boseis region
is slightiy bent to one gide &nd is ver? mobile, - The pésterior'
end is bulgiﬁg7an& rourided.  The peristome starte at the anterior.
. ip and curbes round to the other surface opening into &
rounded veetibule. from here a narrow gullet, aecnmpanied by
pharyngeal fibre surves aver the maeronmcleva into. the posterior |
end@piasm. Attaeheu to th& right upper vorder of 3he peristome
' are‘twaqhn&ulatang-memb;anea. fnother small,membrane is preagnt 
in %he veétibuie. Ali ﬁhis ig vefj‘abseure in ths living
“lan1Ma1 and a11 that cen be seen are the borders Gf tbe membranes .
f?here is a p@sterior contr&etile vaeuole, & medium epherical
m&eronueleus mith the micronnclems CLOEB beemﬁe iu and occaeion—
© ally embedded in e o |

i

" o ghorter...... h
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shorter in the long exlis and consequently much broader,
Conversely it is occazsionally much lengthened and very much
thinner, The body ie linear, with & bulging rounded post-
erior end and a narrow proboscis-1like anterior reglon. This
sntorior reglon bends to the right;thus the front end is at

an anzle to the rest of the ciliate. 1In swimming the anterior
end pointe downwarde and waves from side to side while the

vhole animal continually rotates.

GILIA: Thess are evenly distributed in 8 -« 10 longitudinal
rove., A long terminal cilium is inserted into the middle

of the rounded posterior end.

CYTOSTOME: This can beat be observed in weakened speoimens,
eince it cannot be ¢learly made out in active or dead
crsatures. The peristome starts at the anterior tip of one
side and curves round t0 the other eide where it opens into

a small rounded vestibule‘just above the macronucleus. Two
undulating membranes are attached to the right upper border
of the peristome, and continued into the vestibule, one on
eithér gide. The individuel ¢ilia in these membranes cannot
be mede dut.' Another emali membrane is present in the vest-
- ibule., From the vestibule & narrow gullet accompanied by a
pharyngesl fibre leads across the macronucleus into the poet-

erior endoplasm,

. - o FOOD _VACUOLES:.......

- ~
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Theré are from 3 - large rounded food

vacuoles lying in the posterior region. They are filled

- with baoteria which can best be demonstrated by the use of

neutral red.

VACUOLE: A small contrectile vacuole lies in the

ETRACTILE
posterior region of the body. There are no aceessory vacuocles

buf the single one has been seen to empty from time to time.

EXDOPLASK: gndoplasm and ectoplasm cannot be structurally dis-

tinguished. The endoplasm is cloar and tranparent and in-the
anterier,end'abcve the cytcatome gre & large number of lipoid
granules.  Their nature wad determined by prolonged osmific-
ation. These granules can sometimes be seen further down in

ihe vody.

RUCLEL* ?he‘maéronucleus is large &né spherical and ooeupies
a median posltion in the vody. The micronucleus sometimes |

lies embedded in it bub morefrequently lies at the side,

- REPRODUGTION: WNeither figsion nor conjugation have been

A

LOCATION: Found ‘especially in the lower coils of the

observe&.

HO8T3: This ciliate has only beern found in sea urchins from

Sea Point, never in sea urchine from the East Qoast. It is

pe¢ldom very sbundsnt but always present.

instestine but not in the rectunm,

A AT
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TAXCNOEY: After reauing the oxcellent analysis of
Lembus by Hoare (1927), no difficulty was found in placing
this ciliate. It corresponds in all details with the
genus Cohnilembus and with Powers (1935) desorippion of
Uohnilembus caeci from the littoral echinoids of the
Tortugas, However, the great variability in size
described by Powere wes not encountered in C. caeci from

P.angulosus,
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Phylum: Platyhelminthes.

Order: Rhabdocoelida

Subozrder: Lecithophora

Section: Dalyellicdia.

Femily: Anoplodidae,

Genus:  Syndesmus. n.sp. Figs. 9,10 & 11,

In about 65% of the Parechinus anguleosus examined trom
8ea Point, there were found from 1 - 12 red flatforms belong-
ing to the genus, 8yndesmue, They lay in the periviscersl
savity attached to the outside of the slimentery canal. These
worme were never found in Par&chiﬁue angulosus i1rom the Eaaf
Gokst, |
 The genus Syndeewus was fipet desoribed by ©illiman
{ ¢.BE. Ac.Bod Eﬁzii 1881 ), He féunﬁ‘them on a large green
nematdde, a parasite of Eohinue ssculentos. In 1886, Ph,
Francois found them in Strongylocentrotue lividus and Fohinue
agutue at Benyuls. Bis desoription rather differed from
thet of Silliman and he suggested the species name echinorum,
In 18%6, Russo published a descf&ytaon'(ﬁénit. Zool. Ital VIi )
but his paper is altogether 1nacaeasiblé. Shirley, 1801,
gives & dasqrgptionlof Syndesnua echinoyun found in Echinus
ssculentus frog the English Ghannei. The only othap mention
of such 8 worm is from Powere 1535 who founé it in Centrechinus
antillerum from Tortugas. He gave & fough diagram of the worm
but did not describe it, |

The present worm from Parachinus definitely belangehta
) te...i
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the genus 8yndesmus but differs in many points from

Sechinorum of Shipley and the Syndesmus of Powers.

EXTERNAL APPEARARCE: The worm is about liwm to % @-in
length when flattened under a coverslip. The red colour
varies from a very pale shade to an almost maroon ¢olour,
Vertically the worm is hollowed out in the centre and this
centre part is much paler than the rest. Thus the red
colour seems chiefly confined to the large parenchyma ¢ells,
It has been suggested that the colour is due to ingestion of
the red colouring matter in the blood of the sea urchin,

The worm is ciliated, the front end is rounded and the
posterior end terminates in a short papilla through which

passee the common genital aperture,

ALIMENTARY CANAL: The mouth opens on the ventral side a
short distance from the anterior end. It leads straight into
a spherical suckerlike pharynx. The gut lying %ery olose
to the dorsal surface is straight but has humeraue sac-like
pouches, It ends blindly about theree-quarter way down the
body.

EXORETORY SYSTEM: There are two lateral branched excretory

canals, one on either side of the body.

NERVOUS SYSTE!: The nerve ganglion lies direotiy above the

mouth and has nerves arising from each angle.

REPRODUOTIVE SYSTEN: The worm is hermaphrcdite and the
reprod-...
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reproductive organs lie towarde the ventral surface.

THE FEMALE SYSTEM: The female system consists of paired
vitellaria, paired ovaries and paired shall glande. The
vitellaria lie between the ovary and testes, occupying the
midregion of the body. They are large branched structures
stretching out to the lateral ®argina of the body. Each
branch ends in a slightly swollen tip which stalins more
darkly than the rest of the gland.

fhe ovaries are also paired and bfanched, but much smaller
than the vitellaria. Large rounded ova can easily be dis-
tmiegm- tinguished filling the ovary. The ovaries and
vitellaria open into a common chamber iying between them in the
midline of the body. From the chamber runs the oviduct, which
swells almoet immedistely into an oval receptaculum seminis,

It then runs straight down to the region of the genital atrtum
where it widens into a muscular vagina,

In the midline of the body is a transparent tube, the
uterus., At its top end it contains a large golden egg enclosed
in a capsuls. This capsule is prolonged into a much coiled
thread like a tangled skein, and ite very fine end is continued
down to the opening of the uterus, into the genital atrium.

In a few worms one or two smaller eggs have been observed in
the uterus in addition to the large one, On one occasion, the
egg was shot out of the body together with the long thread which

possibly serves for attachment.

The...'.....
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The ehell glands are paired, scattered, unicellular
etructures linling the lateral sides along the posterior region
of the body. Fine ducts connect the shell glands with the
shell reservoirs which 1ie on either side of the uterus,

The vagina is & musoular protrusible organ. It is
covered with fine halrs and bristles which probably aid in
copulation. Lying betwesn the vagina and the psnis ie a
rounded structure filied with yellowish goloured ggggéza.

This may possibly be a bursa copulatrix or & prostate gland.
It always gets protruded with the penie and the vagilna.

MALE SYSTEM: This consiste of paired testes lying above

the vitellaria and just below the pharynx, They are fairly
compact organe. A palr of vasa efferentia run from each
testis and open into a vesicula seminalis from which runs

the single vas deferens, The vas deferens loops up on one
side of the mouth and 1s very much ¢oiled in the region of the
testés but straightens out &as it runs between the vitellaria.
gbout three~-gquarter way down the body it opene into the

ductus sjaculatorius. This is a thin hollow needle-like
structure which Tung into the musocular penis. When not .
protruded the penis has its dietal part turned in, something
like thc inturned finger of a glove. It 18 also covered by
hairs and bristles and when protruded tuine ingide out and can

be extended to about five to six times its normal length.

TAXOROMY:., ...
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TAXONOMY:  The reasons for placing this worm in a differant
species to Syndesmus are as follows. Syndesmus echinorum
has a straight rod-shaped gut wigh no podches whereas Syndesmus
n.sp. has numerous ﬁouches to its gut. Shipley makesa point
of stating that Syndesmus echinorum has only & single row of
ova in each branch of the ovaery whereas Syndesmus n, sp. has
many. No bursa copulatrix, receptaculum seminis, whell
reservolir or complicated penis and vagina were described for
dpohinorum.  Altogether the morphélogy of the posterior |
region differs coneiderably in the two worms, Thefe may be
points that were overlooked by Shipley, but until this can be
confirmdd there appears to be no justification for placing the
worm from Parechinus in the same species as that from Echinus
‘eagulentus.

Power's drawing of Sybdesmus from Centrechinus is very
vague but also differs in the morphblogy of the poderior
region. Therefore, it seems safer,for the time being,to regard

Syndesnus from Parechinus as a new gpecies,
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DI1SCUSSIOHN.

The ¢loase relationship of many of the olliates endo-
partgitic in the alimentary tract of sea urchins to free-
1iving species is an interesting guide to the origin of
thelr endozoic habit. The infeestation seemg very widely
spread and offers much scope for a comparative study.

411 5 species of ciliates infeeting Parephinus have been
found to‘be unable t¢ live outside the host for any length of
time. If placed in a dish of sterile saltwater and the dish
is covered to make it as airtight as poesible (since the
ciliates must live in fairly anaerobic condifiona in the
intestine) then the ciliates may live for from 12 to 15 hou:s.
They last longer (about 30 hours) 4if kept in the fluid from
the intestine under the same ¢conditions. Cryptoéhilidium (a)

- and Cryptochilidium \(b) are the most sensitive to changes in
conditions. Cohnilkembuscaeci is the least sensitive. After
death of the Bost the ciliates may live for about 24 hours but
not longer. | '

Fone of the ciliates infesting Parechinus have besn found
to be truly parasitic in the sense that they are pathogsnic to
their host. No intestinal mucosa has ever been seen in the
food vacuoles. However, ci;iates‘are often ¢losely dftached
to the intestinal mucosa and continually swim in and out of it,

They appear to be harmlese commensals feeding on diatoms, algae

and bacteria all of which are abundant in the intestimal
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contents, They are‘Gnly'paiaeiti@IZn‘ﬁheweense thé% they

cennot live outeide the hoet for any lenghl of time and are

- extreumely well adapted to existence among faecal matter.

‘Ordinary free~living marine ciliates have never been en-

countéred in the intestine.

45 regerds degree of infestation  Cryptochilidium (a)

46 the dominent form both from East and West Comets. Since
it ia‘aiac the wmaost suaéeptible t0 any changes in environment,
it seemsvprébahlerthat‘it is the oldest member of the associat-

don.  The absence of Cryptochilidium (b) and Cohnilembue caeci

£rom the Eagt Coast may poseibly be aecounted for by .the
éifferenee in-temperatdre betweén thése twe~eaaétg;' The E&st |
Qoast ie bathed by the waxm Agulhae eurrént and this temperature
13 prebably anfavourable to Cohnilembus caeei and Gryptoehil-

4dium (b) ~ However, G,eaeci:has veen describs@ by Powers ..

“from the Ter%ugas-mhere the ¢urrents ere very warm,

Pewere hasg suggested that the centre of infestation is
%o be found in the sea urchina from the Lesser hntilles and

that this 1n;estation hae been carried northwarc along with

- its host through the agency of the gulf stream. - 1t seeme

* pessible that the Southern equ&tarial currenﬁ is respan&ible

f@r the southwgrd spre&d of the. infestatien but more information

'is required regarding the cilisate infestation of sea urchine

in the Pacific before this c&en be confirmed.

- A8 ragards lax

Jnamf, the ciliates feom Parechinus fall
into two main groups. The first group comprising- Crypto-

chilidium (a), cryptochilidium (b), and Form X are all
meghere -
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members of the family Frontoniidae., The second group consisting
of Anophrys elongata and Oohnilembus caeci are members of the
family lembidae, It is interesting to note that all the
clliates infesting P.Angulosus are of the Hymenostomatous order,

Anophrys elongats has been found by Mrs.Biggar (1933) in

Bermuda sea urchins and by Powers 1935 in sea urchins at

Portugas. Oohnilembus caeci wae described by Powers (1935)

and he points out its close relationship to Anophrys echinis
of Di Mauro (1904),
The genus Qryptochilidium (Schoutenden 1908) is very

cosmopolitan in ite distribution. Different species of
Oryptochilidium are found associated with 8ea urchins from all
parts of the wor}d. Yaglo (1934) has described three species
of Cryptochilidium from the intestine of Anthodidarie crassispins
8 Japanese sea urohin, - unfortunately, his paper is unobtainable
Biggar and Wenrich have desoribed C. bermudensis &nd ¢. echinom-
etris from Bermuda sea urchins, In addition to these two,

Powers 1933 has described C.echini (Maupas 1883) from

Beaufort N.C, and the Bay of Naples and CO.gracile from the Bay
of Fundy. In addition to these seven species, may be added
Cryptochilidium (a) and (b) and possibly Form X, from P,
angulosus, All these species form & seriee »f in which the
cytostome remains constant at the level of the macronucleus

but the extent of the region anterior to the macronucleus
differs, This cosmopolitan distribution of Cryptochilidium
taken in conjunction with its extreme sensitivity to a change

1n.l.!..l



in conditions seeme to confirm the faot that it is the oldest
member of the infeetation.

The transmigeion of the infection has not yet been-as~
certained but even the youngest sea urchins, measuring only
an inch in diameter &re heavily infested. SR

A study of the infestations in Durban sea urchins would
probably yield interesting resulte since many of the Durban,

specles are the same as those found at Tortuges and Bermuda.

.
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1. Five species of ciliates are desoribed infesting the
alimentary Sract of Parechinus angulosus from the coast of

South Africa ag far &s Fawt London.

2. The new species are:is
Cryptochilidium iag
Qrypsochilidium (b
Form X.

The other two arei-
Jgnophrys elongata.
Golinilembus caeci,

3. Three of these siliates, Oryptochilidium (a), Anophrys

~ elongate and Form X are commor to both East and Weet Goasts

¢of South Africa.

4. The remaiﬁing two species, Oryptochilidium (b) and -
Cohnilembus Bre confined to Ses Point (West Cowet).

., The ciliates are not parasites but eémmensala i,e. they
are not pathogenic to the host. |

6. The eiliates cénnet live for very long outside the host{

7. In addition to the ciliates,a néw spacies of Syndesmus, a
red Rhabdococle worm was found in the periviasceral cavity of

about 65% of P.angulosus from Sea Point,
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