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REPORT-ON
. , • II'"

.. . ,

THE' ACANTHOCEPHALA, .

COLLECTED BY THE

rl

AUSTRALASIAN ANT/ARCTIC EXPEDITION.
- . , -' , ~ .

" By Professor T.. i;l:ARVEY JOHNsToN.and EFFIE;W.BEST, M.Sc., University of.Adelaide.
/

. -

• I . ':. ;:'

,.' ,'"

.(With thirtycnine figures.)

.',' . The coll~ction e~trusteci to~s consisted' of .niat~~iaJ fr~m <;omparatively few
h~~t 'specie~;" though' n;tin~r~us individu~ls w~re p~~s~~t' in ~ost cas·es. It comprised

Bpecim~n~ 'from sevetal W:e1dell seals,' .th~ remaind\lr. b~ing .from fish, chiefly the
. \ - . . ' I, ' . . ,. '. .', ~ .

Nototheniids, Notothenia. corijceps Richardso!1 arid ·Trematomus bernacchii Boulenger. '
The whole of it, with 'the ~x~eptionof the specimen of Echinorhyn~huszancwrhynchi n. sp.,

. ' "', • , '. •• ..' ," . ,j.

'. waB obtained by the. late Dr. A. L. M<:Lean, the medica~, officer. of the party which
winte~ed at dom~onwe3JthBay, King Ge~rge V·Land.: ' .. ' '.
',' ". ,." " '., '. . ' , .' J • • •• ; I'.'

The fuat()rial 'has b'een deposited' III th~ coll~c~ion of, t~e 1\,uBtralian Museum,
~ydllei* ....

'. "~.. ' :. "'J.r. .,",

. '

. .

.LIST OF'HOSTS AND THEIR ACANTHOCEPHALAN PARASITES.
."

. (1) LEPTONYCHOTE$' WEDDELLI LesBon,. Weddell seal.
CorY~8f»!UL ~n~r.ctiCum (Renllie)., .... • '," .

'.'

~ .'

.1 . ·(2) .'J..'REMAT0:M:US BERNA-CCHII Boulenger.
Leptorhynchoides campbelli(Leiper.and Atkinson).

(3) NOTOTHE~IA .CORIICEPS. Richarason. . ..
Leptorhynchoides campbelli (Leiper and A>tkinson)..
~ lLeptorhynchoidesdebenhami (Leiper and Atkinson).

(4) ZANCLORHYNCHUS SPINIFER Gunther.
Ec~inorhynchuszancloik!Jnch{J.ohnstonand Best,n: sp.

' .. ;

; I

• Since this rcport ,;,;. accepted for pUbli~':tion in 'May, 1929; thc followU;g papers relatiug t<' subantarctic Acantho.
cephala have appeared :....,.Van Cleave, A.M.N.H. (10), 4, 1929, 229-231 describing AfpersentiB austr;"us from 'fish, South
Shetlands; .Baylis, -Discovery Reports, J, 1929, 541-560, 'describing some new and known' species fromcetaceans'and'fish
(PP'. 555-59); Chandler (p~asitology,26, 193t, 352) has RSBi~ed Rhadinorh1!""hu8.joh,,; .aTid fl.: ,:,!hee!e~, tW? qf :&;rli!l'
s!"'C1es, n929), to Asper.e"h.:. '.' • . - , .
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RHADINOR.HYNCHIDAE.

LEPTORHYNCHOTDES CAMPBELLI (Letper and Atkinson).
(Figs. 1-18.)

'Syn. Echinorhynchus campbelli Leiper and Atkinson, 19J4, 223; -1915, 3'1-32,
pI. 2,fig. 13., '

Echih'orhynchus rennicki Leiper and Atkinson', 1914, 223; 1915, 32-33,
text fig. 3, pI. 2, fig. 15.

A number of erihinb~hynchs were collected on five different occasions during
1912 and 1913 from species of Not~thlmiid fish at'Commonwealth Bay, Adelie Land,
by Dr. A. L~ McLean. The only two species rec()rded by Waite (1916) as having been
obtaincd in shallow water at that locality were Notothenia coriiceps Richardson and
Trematomus bernacchii Boulenger; so that 'these two fish may be considered a~ the hosts
of the parasite. The specimens examined---':-chiefly immature females-varied greatly
in size, but were all approximately cylindricaJ, tapering a little posteriorly. The:y were
thin-walled so that part of their internal organisation was ~ecognisable without clearing. '
The females r~nged from 4'6 to 10·5 mm. 'iIi'length and 0·75 t~ ,l·g J!lm. in width, the
ratio betwe'en these two measurements being on an'average 5'8 : 1. 'Thera~gein the
case of the males was 3·75 to 7'5 inm. in length and 0'6'to 0'9'inm. inw~dth, and tlieratio
6'2 : 1. A ,large' number ofindividuals W;ere measured in oid~r',t'~'..a~termiIi.e. 'whet~e,r
there wa~a' continuous gradation in size" or whether more than o~~ spedes,' '~'larg'e
and a small, might be present. Itwas fou~d that no female less than 6'5 m~: in h~ngth
contained eggs possessing the thre'e shelllaye~s: while those' about 5mm ldni contained
only egg balls, and the largest spe<;:imens were filled with completely forllled eggs. It '
was, therefore, condluded'that only one species was pre~ent and that the majority ",ere
young individuals.

The proboscis is about 0'55 mm.long,and 0'1 mm. wide, ap.d is almost cylindrical,
bearing fourteen longitudinal'rows oJ hooks, seven or, in the l~rge~t specimens, eight,
in each,row. Their aITau'gemtmt is radially s~inm~trical and they,>tre rather deeply

'embedded in the transparent c,uticle of the probosCis., ',The'protruding: portion is long,
sharp and strongly recur~ed. The f~rm of the proboscis iS~'8hown .iiIfl€{-4 ·and of the

, hooks in fig. 8. At the apex of the proboscis there is a peculiar downg~~wth of sub-
o I • •

cuticular ,tissue containin~ three or' four nuclei (fig. 5). ,,'

The lacunar system of the body wall shows two very definite longitudina.llacunre. ." . \,.
from which circular channels arise having a' fairly regular annular, arra.r:gement\(fi.g. 13L
At the centre of their length these ring vessels anastomose forming an irregular r~~,icular

. ',\'
, area (figs. 14, 15). I, ,.', '

The nuclei of the subcuticula are very variablejnform. In'.both',sexes a cori{piete
series was obtained from a condition in whirih they were very nq.merous, with obvious
nucleoli, and possessing the form shown 'at' X, in fig; 14, to· that in' which they' were,
y~ry corrlJ:;I~xly branched. - In general,' the males showed nuClei of amore obviously
dendritic 'form' than did· the fem,BJes. The nuclei shown iIi fig. 15 m:ay:be,taken &8
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typical of the usual condition in the male, . and fig. 14 as that I in the female., A
c(),Ilsiq.~rl1'.ble degree .<?f;variation" ;whiqh~eemedto be quite haphazard in distribution,
w~s ob,s\lrved in differ~~lt regions,Pf the same individual.
. ',,' .. . .' ..

, , ,- \

"'" ; The proboscis' sheath' is a'do,uble-walled site inserterl at the base of the proboscis.
,:rJi~' musculature is: ra'dialJysymmetrical; but the outer. 'layer is comparatively loose
. and, its 'fibrils show aspiral atrangimient (fig, 2)~' The sheath 'measures about' 0'8 lim.
by 0;15 mm. in both sexes. " , . " , '

. I : . '. . : ' ! . I ~; i : ~ ~ ( , " '

The brain is situated within t~!l fourretrac,tor musclecelJs oft~e proboscis; a little
poste~ior to the insertion of tho' proboscis-sheath (fig. 5). It. shows an 'obvious,
differentiatipp.,iJ!.~o an,quter, qelJular and an in~er supporting and fibrous region (fig. 9).
No retinacuJa were observed.

. ': • " '. !, .'.' : ' '.. "., ~. - ~ •

.. ' The lemnisci are of moderate length ~hen fully extended, but their d~gree of'
extension varies considenibly. This is due to their being enclos~d for the great~r pari
of their Iengi:h ea~h "",ithina hollow column of.muscle fibr~s 'which arises at their origin,
i.~.: at~he level (lftJ;~'!n~~rtion ofthe probo~cis sheath, and pa~ses back to the b'ody ~all
(figs. 1,2,.5).. Anteriorly the lemnisci are completely cut off from the body cavity, as

. ' sliown in' tran~ve~se ~eetion in fig. 10, ,but the p.osterior extremity may project into
'It th:r;oilgh an i:>penirig in the muscle column.~ The nuclei of the' lenmisci are peculiar.
they are centrally situated and'orie extreinely long nucleus may traverse almost the entire
lkngth ciftheierhni~eus, or three or four shorter ones may be pr'esent (fig. 5).' . Tile outline
of'each 1emni~cus iri tra~sverse sectio;l is irregular (fig. 10). Its canal system breaks up
into: a) n:etwork posteriorly. ' '. ." .

Male.

",:: ,The;,testes are o~al and' often unequal, either the anterior or posterior ,being
larger::.: Tohey are situated somewhat in advance of the mid-region.. From the base
o.fth.e capsule Of each a vas deferens passes back to the level of the markbeutel where it
~nters 11 large s1Vollen vesicuh seminalis, from 1Vhieh a narrow ejaculatory duct opens
ip,t,o,.the.,.penis. '.l;he .latter is quite a conspicuous structJi.fe,terminating.in the centre
·of the bursa, which is a much folded, thip~waIJed sac whose lining is continuous t,hrough

I a muscular sphincter with the body wall (fig. 2).' When everted the bursa appears as a
bell-shape~!;structure containing:.a' median lobe traversed by the' mass of tissue
~urr011nlling,t,he ejaculatory d~ct and the base ()f t~e peni,~,. .1;'he latt~r projects for a short
dist.ance into,the cavity of the bell (fig. 6). ';' , .

" .', ph'ere a;e eight' chlb-s~aped pro~~ate' gllinds, each of' which narr~ws postl,lriorly
to forma prostate duct at the level of thea'pex of~he markbe\1tel(fig. 11). Of 'these
ducts, six pass bachyard on the9ne, and two on, the other, side of the vesicula and
markbeut~l (fig: 12),' The m~mbers of these two' gr(nlps fus~and op'eninto the base of
theejaculfLto~y duct,~ " . . l' .

. ~ .,
A small number of, nerve cells \surrounding the base, of the vesjcula and tP.lil,

ejaculatory duct cQ!1stitute the ~enital gan~lion"

, .'

.'

/
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r Female.

As already mentioned, most Of the females were immature,but in these the uterine
beil and associated structu~es appeared to have attained somewhere near their full size,
except that the u~erus ij;self was rather shorter than ,in fully mature specimens. The
general form of ,t~e c?mplex is shown in fig, 1, and the vagina in detail in fig.' 7.. The
egg balls are spherical masses,measuring from 0·06 to 0'09 mm. in diameter. Eggs in:
three stages of development, representing the three conditions most commonly observed;
are shoWll in figs. 1~, ,17, 18. In mature eggs the polar extension~ o~ t1:le middle shell
are yefy obvious and beal; a small terminal 'swelling.., '

:" , "Amimber of young females bore a small brownish cap at the post~rii:>r ~~tr~mity.

This structure, which Van Cleav~ terms the copulatory cap, is represented iii'ffg. '3.
"

'Systematic Position'.

,Leipe:r; and Atkinson (1914, i91S) briefly described EChirwrhy'li~hu's campbeil~, and
E."'ennicki ft()m Trematomus beniacchii ftom the Ross Sea, the former' havi.ng pa:g~
ptefereI'ice. No difference of systematic value, apart from, the number of )looks and
the, presence ofa cuticular swelling a~ the base of eaeh hook in the la:tt~~sP!ldes,!1ppear
iJ?-, .their accounts. The dimensions, given hi these authors f()r each Isp~cies are, included
i,!1 the range or'our material'. On first examination we thought it like,ly .that ,tWOI distinct
specie~w:er~,present, but the large, number of ,specimens availltble reveaJed Ith~ .presence
01 intermediate forms and no anatomical differences w,ere,observed. The' difficulty
in observing accurately the number and arrangement of hooks on the, proboscis may
explainlthe differences recorded by these authors.

"The,lcharacters', above, described indicate that the'.species:belongs'to the
Rhadinorhynchidae. 'The radially symmetrical a:rrangemellt ofthe hook~ and the absence' ,

_of hody spines distinguish it from typical ,members of the family, and ally .it with'
Leptb'rhynchioidesa.nd Polyacanthorhynchus. "We have not access to a'detailedaccount

. . ..' '.- / .
of the latter genus, b~t 1;'ravassos '(1926)"quoted as generic characte~s ~he presence i:>f an
e.iibrm?us proboscis a;nd long, oval, prostate glands. , . : ", '

The parasite agrees with 'the geIieriq"description given by·'Kostileff :(1924) for
, '. .' . - "\ . .

Le'pt'orhyrichoides, except in regard 'to the disposition of the 10ngitudin!J.l muscles which,
he states, are gro~ped into four cords, and the'forrn 'oithe nuclei which are described 'as

dendritic. In L.' campbelli the musculature is not so a!-,rapged al?-d the nuclei vary:in form'
from .dendritic to ,simple, 'even in the same individual'. ' '

,We prefer to extend the ge,neric c~mcept very slightly so as to, includ~ thi.s species
in the genus" which now possesses three !!pecies, viz., the type,. L. plagicephalus
(Westrumb), L. thecatus (Linton) and L. campbelli (Leiper and Atkinson). In a later
part of this 'paper we suggest the possibIlity that' -Echinorhynchus 'debenhami Leiper and
Atkins<?n may also bdong to this genus.' . '

, (
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~ LEPTORHYNCHOIDES DEBENHAMI (Leiper and Atkinson).

(Figs. 32...,35.)
'. ~

Syn. Echinorhynchus debenhami Leiper and Atkinson 1914; 1915.. '.. ,"

9'

, -'

. '

,

\

A few male and female specimens of this small echinorhynch'were obtained from the
intestine of Nototh~nia c~riiceps. The sexes' are indistinguishable in the ,uncleard~

material and all the parasites are about 2 mm. in length, greatly curve'd aild had .the
proboscis completely retracted. .

. .
The number and arrangement of the hooks on the proboscis could not be observed,

'but a hookless region is present at the base' and measures about half the length of t~e

introverted portion.. The proboscis sheath is dOllble-walled and inserted at the ba~e
of the organ. When the latter is completely withdrawn: a large amount of the body
waH is also invaginated by the contractio~ of aretractor muscle (figs. 32, 34). The
sheath measures 0·4mm. by 0·15mm. The lemnisci are long, tubular and considerably
coiled. They appear t~ b~ ,enclosed in. a cylindrical colu~n of muscle (figs. 32, 34).

. Both are situated on the .concave su~face of the animal. ' The lacunar system is not
obvious but resembles that of L. campbell'i in its general arrangement.

'"

Male System.

The testes are'large, measuring 0,4 min. by 0,35 mm., and are situated in the
anterior' half of the body. The second overlaps the first for about half its length ·and.is
in contact with the proboscie sheath anteriorly arid. the prostate glands ,posteriorly... .
The prostate .glands are arranged in two groups, each of which. op~ns into a lateral
prostate duct oJ). the corresponding side of the m~rkbeutel. At the base of the latter.
these two 'ducts unite with each other before joining the eJaculatory duct' which
terminates at tpe bursa., It was not'found:possibie to state definitely whether there were
six' or eight prostate glands. The bursa was' found retracted in each case and did not
exhibit' any outstanding characteristics.

Female System.

The ,very short uterus is'indicated in fig. 34, and in more detail in fig. 33. The
mrangement of the three pair of gland cells_ surrounding the vagina is essentially similar
~o that. described for L. campbelli (fig. 7). One of the ~emales cOlftained eggs, which are

. shown in fig. 35.

Systematic Position.

We have no hesitation in identifying the present material with the species described
by Leiper and Atkinson as Echinorhynchus debenhami from TrematlYilMtS bernacch1:i, iIi
spite 'of certain discrepancies in the accounts. The,figures in the two cases agreemucla
DWN closely in regard to relatiVe si~es and internal organisatio!l,

. l '.,

.,
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It is possible that the species is' identical ,-.:ith that collected' from Notothenia
coriiceps at South, Georgia by the 1.£ambntgM::),gellan :B~xpcdltion and described by
Linstow as Echinorhynchtts megarhynchus:: 'rhe account (If this,form. i~ confined mainly
to a description of the hooks, Unfortunately Leiper. and Atkiilsqn niakc'little reference
to them,~houghthey give a smaller number of longitlldinalrows, while.we have '1'l':;t been

. able to count them satisfactorily in our material. :" ". ..
, We have assigned the species te~t;ltivcly til; Lep,torhynchdides; lnalnly o~ the

characters of the lemnisci and the lacunar system, which, tbg~ther 'with the 'geilcral'
a~range~ent of the male org:;tns, resemble those descri~ed above for L: can~pbelli. ' If
th~re ar~orily six prostate glands as Leiper arid Atkinson~s figure Sflel1lS to indicate, then,
the species must be assigned to some other geniu;·.. · ". '.

; ,

'ECHINORHYNCHIDAE CORYNO~OMINAE.
, . ': ~. , ,

I.

.. ~ \ .

CORYNOSOMA ANTARCTICuM(Rennie).
(Figs. .I9-31.)

, , , ..

" " 'I,'
" •• j'

',: i;, 1',·Syn. Echinorhynchus anta;'cti~tts' REmnie 1907.:

Corynosoma sipho Ralliet and Hem;y 1907,'

Oorynosoma ha~anni Leiper and Atkinson:1 HIS.

.;. I.' I',

, ..

,A-number of specimens, of this acanthocephalan were obtained .froni the small
intestine of Weddell's seals, Leptoriychotes weddelli,on thr~e 'occasions. " . , '

, ,. The parasite is of a' peculiar shape,' b"eing 'py~ifo;:m \vith a narrowp~ob~scis:
eccentrlcallyplaced at th~ broad end (figs. 2],22,;24).: ..;"".,".

. • , \ ,. .!' ~ .. : , . . 1 ...,. • ,;"., i I • ..:!....

.# •• The males range in 'length: exclusive of the proboscis; ftoln 1",;25 mnl. to 6·,0 nln~:~ .
the average b'eing 5'3 mm., an:d have an average width of 2·75 mm. across the 'swollen
anterior end. ,),h~ almost cylindrical posterior region oceupies 'about half the total.
length and il:\ about a millimetre in its smallest diameter~ Th~ female~ ar~ shorter
and broader and range from 4'0 mm. to 4'75 mm. in length, the average ,being 4'4 nun.
,The 'anterior region averages 3·25 mm: in diameter, while the posterior, which is more
. conical and less sharply marked off from the anterior than in the-male, ,is only about
one-third the total length. .,

The whole of the anterior swollen part ,of th~ body is ~armed with minute ~piJ~es "
whieh arise in the subcuticula and pierce the cuticle. .These SpineS are absent from th~
so-called dorsal side of the posterior,portion of the parasite but are ~resent OIi the ventral'
surface' aI)d surround the genital opening in both sex~s (fig. 24). .

• I

The nearly cylindrical prolJoseis is slightly 'swollen at the base and separated frqm
the body by a short bulbous neek, devoid of spines' (fig. '24). ',),he 'organ is armed with
eighteen longitudinal rows of alternately fourteen, and fifteen ho'oks, making a total:
of about 260. The .arrangement of the hooKs and form of the proboscie are shown
in figs. 19, :':0, ' ': ' \ .
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'The proboscis sheath is double-walled, curved ventrally and inserted at the base

of the proboscis. 'The spindle-shaped ganglion is situated ~short distance from th~

posterior end; and the retinacula arise from the side walls at the same level (figs. 21" 22) .
, "

The lemnisci are of an unusual shape, (figs. 20,31).. Each appears to consist of
two.laminre enclosing a space which is in comlnunication with the body cavity;.throngh
an opening at the anterior ,end. Apart from this peculiarity, they possess a canal
l?y§!tcmanda, histological structure similar to those usu~lly" met with amongst
Acanthocephall1' ' '

\ ' ' The'muscle' cells of the body wall show a closer resemblance to tho"se of the
Nematodat,han do those of most Acanthocephala. They have been figured for thisgenus
9yLin,stow and by Rennie. The body cavity is, however, traversed by slieets of muscle
whose fibres are of the more usual form. '

Male System.

',,' The two oval testes, wliich are situated side by sid~ in the swollen part of thwb()dy
(fig. '25), measure about 0·8 mm. by 0'6 mm~ From each a wide vas effere~sp~ssl'\~ bac~,

f~r a short dist~nce, the two uniting to form a vas deferens, which expands in theregion
Ofthema:~~beutel to form the vesicula seminalis (fig. 28). This opens:'by ~ short
ejaculatory' duct, into' the bursa (fig. 21). . . ",r:':' ;'-r::
",' F'-'

There are six ~lub-shaped prostate gla!'Jds, each, of Which n~rrw~~' p9.~t~ri,~,~';
'to form a, pro§!tate duct: They are arranged in pairs, one of each 'pair lying 'on iithe1"

'. ., .,. , . '. t.

side of the midline (fig. 26). The ducts of each group ofthree glands belonging~o the one
sfde unite at the level of the markbeutel (fig. 27) to form a pair of pr~stat'e reservoirs,
a:I,so one on 'each side (fig. 28). These reservoirs open separately by very short canals
into the ejac~llatory duct, at the base of the vesicula seminiilis. The genital ganglion
is Rituated in this region (fig. 29). The ,bursa, in the retracted condition,' shows a very
marked pocket o:n each sule (fig. 29), lined by a thickened Jayer of the subcuticula.
When the organ is everted tIllS thickening forms a very firm rim to its bell (fig. 21):

Female System.

. The general form of the female system is shown in fig. 22. The vaginal aperture
is terminal and usually lies on'the summit of a slight papilla devoid of spines. The uterus
is 'comparatively thick with'a very marked swelling just below its junction with the uterine
pell. A mature egg (fig. 23) from the cavity of the uterus measures 0·095 mm. by 0:025 ,
mm.

Systematic Position.
, I'

The above account differs in many pomts from those given by other investigators
who have examined Antarctic materIal. Rennie states that there are, in Ech. antarcticus,

twentl-ei~ht rows 9f.hook.s wit.h ten in ;i. row; fro)TI his context he apparent(y ~eans
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transverse rows. An examination .of his fig\lre of the proboscis shows, the., presence
of about nine longitlldina~ rows on the one smface-i.'e., ~bout,eighteen ,s11Irounding
~he organ. ~ach of these is shown to contain' flfte~n or sixteen hooks, so' that, the
arrangement figured by him approximates that described by us. Hailliet and Henry
mention twenty-one to twenty-two I~ngitudillal rows ',,:ith eleven hooks iri eacl;,but as
this is the only significant difference between oui· accounts, we do not hesitate to' retain
their ·C. siplto under the. synOliomy of C. antarcticmn. . The dimeb.sionS of ·the parasite;
its proboscis and hooks, as recorded by the authors lHtmed,agree sufficiently closely with
what we have observed. '.', .. '

. Leiper a~d Atkinson reported the presence of 150 to 170·hooks but'did not say
how·they were arranged. They re-examined the type material of Eclt~ ~ntarcticUs and
statcld that the male 'system possessed..the 'riormal arrangement, which' suggests that
Rennie must have misinterpreted certain anatonucal details:' 1,.; .' "

,

The host species is given as \Vcddcll's sealby Rennie, .by Railliet and Henry, ~nd
by Leiper and Atkinson. The last-named give, in addition, the crab-eati'hg seal,
Lobodon carcinopltaga, and thc ~ea leopard, Hydr1l1'ga lepto'liyx, and mentioritlia£ the larval
. . \ ",

stage 'occurs in Trematomus bernacclti-i..' . . .
. ,

The ,parasite has, been identified by vario'us' workers as ,beil]g identical.with. that
described by Linstow from Stenorltyncltus (i.e., Hydrurga),lelJlonYX;,.-as ,Ecl~: .ltamanni.
There are, however, certain discrepanyies which suggest that the two may be .distinct,

, . \ .', .... . ' ,

though very.closely related. The ,hooks in Eclt. hainanni .are stat~d to be arranged in
fifteen longitudinal rOWR, each containing eighte~l;. Thedi~lensioits ~fthe pa~~sitecare

'. , _ . l. . . • " . • ~. t _ •

. smaller, but as eggs were not obRerveclin the felimles, such imiterial was obviously
immature. ,The position of the genital: opening i~ both sexes i~ (iifl'e~ent fr'oin that
recorded above. Linstow also reported the preseilce or spines' on the b'iusa. The

. ' . , ' .', I • ~ .

leminisci are stated to consist each of two sep\1rate lamime. If the two foims are
specifically identical, then the correct name is C. hrunanni. If distinct', then it is po~sible. . ' .. ,
that Leiper and Atkinson's specimens from the sea leopard belong'to Linstow's species.

. • I •

ECHINORHYNCHINAE.

ECHINORHYNCHUS ZANCWRHYNCHI ,no sp. !

. (Figs. 36:-38.)

A single specimen of an echinorhynch,. a female, was 'obtain,ed from the stomach
of a Scorpronid fish, Zanclorltyncltus spin'~fcr, froll\ Macquarie Island. It measures
10 mm. in ll}ngth and has a practically uniform width of 0'8 mm. ~vhen compressed.
The'proboscis is not completely everted but' is long, cylindrical and armed with fourteen
longitudinal ro'ws of very lon'g sharp hooks. From the insElrtion of .the: proboscis sheath
to the tip of the everted ,part measures 0'G5, mm.. andtheintrovertec1 portion 0·25 mm.,
~9 that the proboscis I when fully eyerte~1 would be about 1 nun'. inilength.- The posterior
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·transverse row of hooks is considerably ant~Aor to the insertion'of the proboscis sheath,
so tha:t of the armed portion, about one-third is inproverted. ,In each longitudinal row
the number of hooks exposed is seven, so that the totaLnumber of hooks in a row may be

, estimated at ten or eleve~, making the probable total of 140"':154..

The probosci~ sheath, whose dinl~n~ions were 0'9 mm. in length 'by 0·35 mm.in
maxim\lm width, is double walled and Inserted at the base of- the proboscis.

• l ' .
- ,I.. . •

The lemnisci are sh.ort and irregular, reaching about one-third the length of the
pr'oboscis sheath. Their peculiar form, as well a~ the brittleness of the specimen and
the condition of the eggs, made it.appear likely that the material had been allowed t~
dry before it came to our hands.

Further details, of the anatomy' of the parasite "iere obscured by the'masses of
eg~s which it wa.s not found possib,leto reniove in the usual way by pressure..

An egg from phe body cavity is shown in fig. 38. The general for~ of the body
and the details observed at the anterior end are also ~gured (fig. 36).

It is to be regretted that the material available for study w~s so scanty and
unsatisfactory, but in vie~v of the·fact that no endo-parasites have/been recorded from
this fish arid tha,t this is the fi.rst acanthocephalan to be collected from Macquarie Island,
a ,specific name 'is b~ing att~ched to'it. The characters of the proboscis and its she~th,
as figured and de~cribed ab~ve;'~houldper~itof its identification if more material should
become available.

The characters"described are such'~s ~ouldnot prevent one .from allotting it to
• . '. ".,' .,' .. ' , '. ',l . •

the genus Echinorhynch1ls, though an examination of a male specimen may necessItate
its transfer to some other genus of th~ Echiriorhynchidae.

, \

EXPLANA'!'TON OF LETTERING.

aa; ~nterior aperture of uterine bell; avs, anterior vaginal sphincter; b, bursa;
br, brain; bw, body 'vall; c, cuticle; cc, copulatory cap; cl, centnillacun!1; clb, central
lobe of bursa; ed, ejaculatqry duct; fa, fClhale apertllre; gc 1, gc 2, gc 3, gland cells
of "vagirt-a·;,."gl.. genital'ligluhent; ( gs, geilital sphincter; ip, introverted ,probosc~s;

ips, inner proboscis sheath; 1, lemniscus; la, lacun:;t; lab, lateral aperture of uterine
, bell; Ipr, lateral prostate reservoir,; m~,_mI1scle coh~mn surrounding, lemniscus; mb,'

markbeutcl; n, nucleus; nc, nucleolus; .nf,nervcfibre; ops, oute~ proboscis sheath;
p, 'penis; pb~ pocket of bursa; pd" prostate duct; pr,proboscis; ps, proboscis sheath;
pvs, posterior vaginal spluncter; tb,' ri~ of bn~sa; rm, retracto~mnscleof the proboscis;
Tmb" retractor muscle qf body' 'vall; s, prodtate secretion; sc', subcuticula; scp,
subcuticular organ of the proboscis; sn, spineless neck; u, uterus'; ub, 'uterine bell;'
v, vagina; vd, vas deferens; vej'vas"efl'erens; vs, vesi~ula' seminalis.. '

\ . '
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Leptorhynchoides campbelli.
.' . Fig. 1. Female..

, 2. Male, drawn to ~ame scale as fig. I.

3. Female, posterior end..

A. Proboscis.

,5. Male, anterior enp.'.

6'. Male, posterior mid, bursa everted.

7. Female, d,etail of vagina. '

. . i.:

i

"LCptorhynchoides "Campbelli.

Fig. 8,. Longitudinal ro~ of hooks, in profile.
I I

9., T.S. of ganglion.

10. T.S. aiIterior end of body:.

II. T.S. r~gion ofprostat·e.

12.T.S. region of markbeutel. Figs: 9, II and 12 drawn to same scale.

13. Longitudinal lacuna.

14. Lacunar system of female showing differenn'orms of nuclei.

',15. ,Lacunar system of ma~e showing more usual form of nuclei:

16, 17, 18. Eggs in different stages of maturity, drawn to same ,scale.

,

Oorynosoma antarcticum.

Fig. 19.. Hooks from anterior region, mid region, and base of proboscifi:

20. Anterior end sh~wing form of lemnisci, etc.

21. Male. '

22. Female, drawn to same scale as fig. 21.

23. ,Mature egg.

24. Female, showing distribution of spines.

"

, \

,

Oorynosomaar,ttarctieum.

,Figs. 25-~9. Series of transverse sections of male complex drawn to same magnification.

25,' T,S. through region Of testes.

26. T.S. through region of prostate glands.

27. T.S. throughregion of markbeutel.

28. T.S. through region of vesicula seminalis.

29. T.S.through'region of ejaculatory duct.

30. Proboscis.

31. Oblique section of.anterior part'of worm.

/'



? LejJtorhyiwhoides debenhami; Echinorhynchus Zanclorhynchi.

Figs. 32-35. ? Leptorhynchoides debenhami.

. . ,. 32. Male.
o i ~

. : '.

33. Female, poste~iorend.
• i.:" 34. 'Female, draw~ tb:sam'e scale as fig: 32:

:::. ~'. . . 35. Egg (immatur~). ':.' '

, '.',.' '.36':"38. Echinorhynchuszanclorhynchi.
. . I .

36. Anterior end.

:n 'Sketch to show general form.

,38. Egg.

39. Hook. "

"
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