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·soM-E MORE EGG-SHELL- ENGRAVINGS 
· ,, _ • .. . , . 

A. J. D. M:EIRING~ -M.Sc., Ph.D., 
_Professor of Zoology, s.A.N.C., Hon; Citrator,' F.· s. Malan: Museu11i 

Since the publication of a papei brt the engr.avings·ori:Masarwa Egg-~hells, (Fort Hare Papers.VoL I 
No~ 1. 1945); I :have_:very k_indlybeen_given-_t_h[~e ()ther:ostrich.egg:--shelk . Two "were presented by Mr. 
G. A. Innes· from Ghanzi in the Bechuanaland ~rotectorate and the other was for,varded .by Miss M. 
Wilman and comes from the Kalahati. • OrilY one of the_ Gha_nzi' shells bears any engraving anctthat 
consists only of t,vo contiguous chevrons; formed -by paralleF incisions · which .are _filled· with a black 
substance; most probably charcoal and fa!, (Se~·_fig. _ C: ), apparent_~y the owner's mark,: -_· 

• The Kalahari shell has two human figure~ _which at first sight appea~to b~ due to a similar technique 
and of simqar age but on closer examination this was found to be incorrect~ T he hole at the top of the • 
shell is nearly circular, its diamet_er varying fro 8 .t oth engravings have been made with 

• a ~teady hand and there are comparatively few h n Fig A. No pigment has .been intro.,. 
duced into the incisions. • 

Ofthe two figures, Fig. A, seems the older, j 
Here the depth of the grooves varies from .08 
being the :deeper. At the·buttocks and below t . . 
egg-shell itself ~perhaps due to being carried abo t and · 

t lace by the condition of the grooves. 
e region depicting the head and breast 

wness seems to be due to wear of the 
• ocke against other shells; etc.· • 

Fig. B has clearer incisions, with a freslJ,er appe~rance arid seems to .have suffered practically nothing 
from _ abrasion. •. The cuts are all m r Nl s . t"i t d the figure, with a fairly 
constant depth of .06 mm. The sides of tjie ,gro_,qye are r~ular. rm1I}g an open V with a very slightly 
deeper central incision and to all appearaMJw !~L lellbfr· ~Ca smooth, sharp-,,pointed instru-
ment, mos_t ·probably of steel. Fig. A, on the other hand seems to have been engraved with a rough-
pointed stoneand the sides of the groove are irregular and more U -shaped than V-shaped. Apparently 
the egg-shell was very seldom handled after the_:engraving of Fig. B. · The egg-shell at this time seems 
to have been buried in a calcareous soil until finally brought to light. • • 

The shape of Fig. A confo.rms very closely to a· large number of Pre-historic drawings on rock:-:shelters 
in South Africa. The attitude is very typical, ,vith an arm on each side, and is picture_d by practically 
aUwriters on "Bushman" Art in SouthAfrica, see Wilman, Bleek, Obermaier, Tongue, etc. The 
next popular position is with both arms fonvard, but only very rarely are figures shown with both arms 
directed backwards (Bleck, Plate 71, and Tongue, ~late XXX with one figure~) • 

. • But it is especially in the ~rnamerit~tion that the two figures differ so radically. Fig. A has, as is also 
shown in so mariy figures in rock paintings, a girdle and bands below the knee. Numerous plates by, · 
Bleek bear figures with girdles and.kneebands (Plates_ 13, 14, 16, 33, 46, etc.) arid in some figures espe·- • 

_ cially do _ we ge~ the same vast triangular torso, long slender neck, thin waist, rounded· buttocks an& 
shapely legs and it is reasonable to assume that one of the same people responsible for the roc~-pairitings • 
was responsibilefor Fig. A, and that this figure was incised at more or less the ~ame time. It is.practi- . 
cally unnecessary to comment on the difference between the genitalia of the two figur~s except to draw 
a_ttention to the typical Bushman forz_n of Fig. A. . • • • 

Fig. B, • is devoid of ornamentation except for a head: ring arid· marks at the back of the· head' which • 
may perhaps represent bead work. The Thonga people, for example, we~r such a type of head~ress . . 
This figure, too, bears· an eye and· toes are shown, both these features being normally .absent from 
"BushmanJ' figu~es ,vhile the peculiar fact of having both arms directed backwards has already been 
commented on. It is perhap·s worthy ofnote that the figures reproduced by_ Bleek hr Plate 71, apparent-
ly are taking part in a ceremonial dance an_d their stance i¢· readily understandable.- • • 
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The form of the whole bo~y indeed bears very little similarity to those from rock-paintings and to my 
mind has been done ata much later' period, and perhaps-by an ~rtist _of a diff~rent people to that res-
ponsible for Fig. A. This of course.is difficult to prove as the execution of artistic work may differ from 
individual to individual even of the_ same race. , . It i~ j1:1st_the fact that the figures are so completely 
different in form, time, technique and execution, that one feels justified in assuming that the two artists 

·. were from different races and incised _their works_ of art at different. perio4s.·: 

.. _References for ~ comparison. of figures·. 
Wilman, M.; • The rock engravings·oJ Griqualand w. and :BJchutinaland. · Cambridge, 1933. 
Bl~ek, D.·F. ; Rock Paintings in South Africa. • London, 1930. • 
Obermaier, H. ·and Kuhn, H. .Bushman Art. London; 1930.,_ _ 
Tongue, Helen ;, . Bushman Paintings.· · Oxford; . .1909. 
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PREFACE 

The· present work:was carried out i1~ preparation for a dissertation for the clegr~e of Master of Science 
(in Zoology),. in the University of South Africa. 

· The author started this research with two aims in view. Firstlv the author .. wished to meet a demand 
• in a field of research which South African biologists seem to have neglected. It i~ true some parasitic 
research· of a very high · standard is being carried out in the . Government Veterinary Laboratories at 
Onderstepoort but that . work is mainly -concerned with the parasitic infestation of domestic animals. 
Much work has however -been done on South.African birds and their ecology, but except for isolated 
parasites found by workers here and there, the list of Avian parasites as compiled by workers like Fuhr-
mann, et al, is still far from complete. • 

----------------, 
The second aim in carrying out this inves i a • o • • s over the probable parasite chain linkages · 

. which might exist through the host Ardea m l:-~~!t,!21'.~{}? he latter although protected . by law in 
these proYinces has a bad reputationwith f r r to poultry and game birds. This work 
indica~es that this reputation is i:iot deservo.u.~--~~ _ _ 

The first chapter deals with the analysis o t ·as found consists chiefly of Arthropoda. 
• especially Acridiidae and Gryllids. Th.e ses the average parasitic incidence ·per 
type and tabulates for the sake of comparison na _COillplete .parasite types which have already been 
described in other Ardeidan hosts throughou e wor1 . . • The remaining· chapters deal specifically 
with the individual parasites as they o~curred. ip. and on the host, _ 

• • • Un1vers1ty of Fort Hare 
Together in Excellence 
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copy of his findings . of th_e diet of A. melanocephala. 
• _Professor A. J> D. Meiring, Head of the Department of Zoology, Fort Hare, for the advice, and 
• ~ncouragement to the author at all stages of this work. • 
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CHAPTER i. 

DIET AN;I) HABiTS 

.The material \Yhich forms the theme of this dissertation ,vas col1ected from specimens of Ardea 
melanocephala (synonym--Ardea atricellis), shotori farms s·urr.<mp.c_iing F_ortHare, and on thebanks-of 
the Tyu1:11ie R.i:verjn dit:: Victoria East District., _ This ·areais characterised_.by fairly dense fyiimosa 
-thickets with s·cattere4 marsMand whilst the river bankhas many talrttees':onwijichthe _ Herons .~ome- . -
t~mes rest, bl!t.their- main roosting places are 01palhrees on the Lovedale Grounds about half-a-mile 
from the river. ' -Along.the river bank afe fairly extensive cultivated lands arid tliis is where'most .ofthe 

- specimens were shot. The herons show_eda preforen~e for fields of Medicago where an intensive insect 
fauna was observed. • • 

Ardea mela~ocephala occurs throughout Africa,'. Madagascar and ac:cording to _ Starke and ~clater1 -is 
_a straggler into-_Southe~n _Europe. During the breeding seasons it is found sometimes associating in 
nests with Bulbucu(ibis-c-:-the Cattle -Egre , he-distributio . 6/" which co-incides with that of Ardea 
melan6cephala{except-that the Egrets are l~.._"(.,,.~M~~nS fu h Western Asia. • When such heronries • 
occur; tne nests of Ardea· melanocephala a on the higher branches while those of 
Egrets · are found ~below :the_m: These he built ori high de,solate trees away from 
domestic surrou:p.dipgs or posted on the top I g owi:ng amongst hou~es. . To. capture its 
prey the strong biU is poised_for, a ti~e and_ h i • like a javelin. ·_ T_he. sp_ecilllens t;xainined 

-_we_re either shC?t from roosts in Egret-heron • mall groups· of two or. three, such ·groups 
generally including a stray grey Heron-Ar • cinerea cin ea; • 
. Orie. heronry . ~f Egrets ,and Heron~ was specia11-u-,fth,a"'1""1ed on a pine tree approximately 80 feet: high~-
,.Below_ this tree cou-ld be_found:s JJllil_f;\ ~a~t1-·n nsis i fa· arently undigestedportions _of 
food regurgitated by the roosti MfAf\'.e~ .;u.11m~1t-JW of legs ·of ·grassh9ppers· a_nd 
beetles, _ sk~letal remains of Vert<?brate _ • cE, eJYJl~~ian fur. . . _ _ __ 

-For a qualitative study of.the diet these peliets or castings ·prove to be··very useful as in most cases _the • 
regurgitated animals are not too severely .mutilated for examination. __ T his method, however; only_ 
works with satisfaction-in the case ofan -exdusively Heron colony like that examined by. Mr. Taylor at 
Fort Beaufort. (His observations are des~ri~ed in an unpublished paper. p~epared for thej~urnal 

_ "Ostrich" of _the Ornithological Society of South Africa, and whic}:l he kindlyloanecl Ille). ___ __ _ -_ • :.·. 
In order to get mor~_ or less, accurate_ qualitative and -quantitat~ve aspects of the diet, imme.diately after 

the specimens of Arde~melanocephala _were shot tlie contents of the gizzard were c:arefully ex~mined. 
• In order to cover all the seasons, the birds were sliot over a period of sixteen consecutive months; at the 

rate o( one specimen every month. - . - , - • . . • • _ ., _ 
Of the total number pf specimens examined qnly ~inehave been re.corded, the remaining seven having 

a~ exclusively insect diet and in very low numbers. The following analyses the diet t~us :_; • 

SPECI_MEN 
A. 

.B. 

• NATURE OF FOOD 
Acridiidae 
Coleoptera 

• Gryllidae· 
_ Sphingid larvae 

Other larvae • 
Acridiidae 
Coleoptera • 
Giyllidae- _ 
Arachnid -(SpJpuga) 

· Ot~inys· iri-dratus· 
Cran go)) • vuJgaris 
-Mictqch~et~s ( sp) 

NUMBER -OF TYPES 
.75 
23 . 
3: 

18 (43 grns) 
14_ (8 ,, ) 

il9) 
47) 

3) 
1. 
l : 

•. 1 
11. 

%TYPE~ 

·100% 
• Ins~ct· 

99.4%--Ihse~f .:_~;: -:-< . -
.6% ~~c_~~i~_:~_ ·; 

7 o/c/ Mammalian._ 
7% ·Crustacean -

. S.4% ·-Aii~eiicf"~ ~- • 
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SPECIMEN 
D. 

NATURE OF FOOD 
Rana (sp.} 
Crangon vulgaris 
Acridiidae 

NUMBER OF TYPES 
6 .• ,.: .,: ~3-
l) 

% TYPES , 
43 % Amphibian 
22 % Crustacean 

• Coleoptera 
Larval types · 

..... · ·. ·, . . • .• -··'·· 2)' .;.;,;._ 35% Insect 

G. 

H. 
I. ' 

Acridiida'e . • • 
• • Acohtias·pluniheus : 

·• gtacilicauda • 
• -Acridiidae 
• Coleoptera 

Gryllida~ 
Acridiidae 

_ . Gryllidae : 
Larval • types 
Otomys irroratus 

,:otomys in:orattis . 
Acridiidae • 
Gryllid<;1e 

The remainder of the specimens exa • n 
'fos•ects. ·, • • • 

2) 
9 

1 : 
: 31) 
. 1) . 
20)" 

8) 
55) 
, 4) . 

1 

10% _ ~eptilian-

100% Insect 

1.% 
0

M~mma!Ian 
• 100% Mammalian 

_ . -.100 % Insect. 
e contents·of the gizzard frqin empty t? a fe,v 

- -F~om this table it is evident that the phala c~mp~ises a wide_ ra~ge of animal 
types both vertebrate and inv-.!rtebrate. llectively of these 9 specimens contained :-458 

'.insects_ and insect larvae, 4 crustaceans, l arachn • , ibians,J reptile a~d 3 mammals; 
• -·_ B,y f~r th,e preponderating a t •v . - . . _ t r ·i oinprising a more or less-second-
ary relish. . . • • • 

This observation agrees fairly c1cJ'lPf]itJ8.li.fiel-Il1Ji'.?s{;fJ/~et·of Ardea melanocephala, carried out 
_by Mr. Taylor from the regurgitated pellets, J?u_t differs from it as regards the high percentage of 

:-fylammalian .and Reptilian- types viz., 61 % and 59% r espe.ctively. _ 
i '. The lisfofVertebrate~ found by him under an exclusively Heron colony he ·exam_ined during a course 
• of six ·months comprises ::_. 

MAMMALS : •. · • 
, ._ . .. Gryptomys·hotteritotus ·· 

:·,e:-: ·; -. oto,mys ,frrora,tus . • 
. • ,_ • Mouse· ·(sp·.r -· .. 
-~.-.: AVES.:._ . 

• • '··'NestU~g: Sylviidae 
REPTILES .. - - ' ·· 

Mabuya capen.sis ,' 
Agama spec~es . . 
Acontias • meleagris 
Acontias plulllpeiis. gracilicauda 

AMPHIBIANS_,. -
• • -~aµa •• dela\andi . _ , _ .-.. . _ 

· _ 8 specimens. 
1 specimen.- _' 1 ,, .... 

• l specimen. -

13' sp~cimens~ 
1 specimen~-
1 ,, • 
1 . ,-,-

. . . 
2 specimens'. 

I 11 the present work the list of_ Vertebrates sta~ds ?ut thus :- . 
MAMMltLS.: t,?- -. ~~: 1 

Otomys itroratus ( :! 

REPTIEES:-.:- ~-? :) . 
• •• Ac:tiri£ias: -.plumq~us· gracilicauda 

_- .: • AMPl/fBI-ANS ~: ~-
• !~aria ~peci-~~-' .Y .-.~· 
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. No nestlings or small birds were found, and although·.und~r the·hcronry ,~hich was under.examination 
one, now and again, found dead nestlings of Egrets and Herons, those bdo.i;iging to .cther .. ~ypes were 
never found. · • • • • • · • • • • • ' • • • 

• The analysis by Mr. Taylor/ therefo~~/givesa · very 'high pe·tcentage 9f Vertebrate types, ·a differ:nce 
which may be accounted for hythe differences in thetopographicallie·ofthe two 'areas,the-Fort Beaufort 
area being more open with less of the Mimosa thickets characteristic of th~ _Ali,Le envirgns, ancl perhaps 
also duG to the fact that the specimens worked upon in Alice weremaipJy'from cult~vatecl'fiel'ds insteacl , 
of wild natural plains, where lizards and rats are, usually found; •although some of these specimens ,vere 
shot when coming to their roosts. in the eve11i11g;.·but itis · qf ~o:ur,_se impqssjbJe. t.9: s_a,y wp.er~ Jhey,.~ame. 
from~ . • .• . . . . . • • • · · . • • .. · · · • • . , • .. • • ·: .. 

• fh~ frt~<:1,thgrefor~, tnit:Ar.d~a_ rriel3.-npc~ph~l3: f~ecls chiefly pn_f}shJStai:_ke ,andSclaterf.).is not ~trictly' 
correct. • From the wide range of animal types ,vhich induct_e aquatic typ_es Ji~~ C.rabs, ~t is. quite prQq_.; 
able _that.where fish are available Ardea melanocephala woµld take them, as shmvn for inst;mce hyJlie 
infe~tion experiment carried out by Ortlepp2. iI?, the feeding of parasiti_zed Gnathonemus rna~rolepidotus 
to a young _Black-headed Her:on: • Nor apparently do Frogs comprise one of the chief articles· of diet· as 

. suggested by ~oberts3 • -For of al1 the spec· mens-exami • • , _nly in one were frogs met with, and, the • 
number obtained· by Mr. Taylor seems to s p 1 ion. • • 
· ·D.~,e to-the abv..114.ance o.fwet sit~ati9r1s int. 1 o'cality,. s are on-the w4q~e fajrly ~onimon, and:011e 
would have_expected to find niore of them ·i t re. • f article of diet: • 

- 1111 

Ard ea- :meli;t11_o_c~ppalf is, therefore, chief} _ _ 
Coleoptera. T~e, Verte,brate types thus fall • .. 
particular, range of pr-edation. • 

J predating heavily on the Orthoptera and 
• 'propor~ion.~o the _a.mo11n_t_gy~il~ble·i~ its 

From an appraisal of these facts ids e~ident t • ea melanocephala -is oLconsidei-abie economic 
• importan.ce to Agriculture, becallfirW_ be~_ :tPll,.i. ·t ,<Jk 19f_ .ins. ~--·. Ji .\J-ijS •. iou. ·s t.9_ .. ~orticultural·.pro•.··d·uc ... t_s ..• 
Also if the incidence of a rodent pttp\ll_ ~&ii-li~!fdy rhMiJ..tMe1pi\~dation r~mge of Ardea melanqce-
phala, then ~t must be assumed that t4~ '!fe ~Pit ~le ~od as alliesj~ the biological control 
of rodent-borne diseases. : • . , . •. . • -
-. Asfar as its negative effects in the p-redatior,i .on~~rthworms, it can .be ohserv:ed:thattp.~s, i's~n,.~gligible 
and the table clearly indicates -that these· occurred in only one· out of sixteen ·Herons exawfoed: • A,s 
regards the :Reptilhmfauna, perhap~ Mr~ Taylor's _observa~ion js a _correct surmis~ whe11 he .wr_it~s~ 
"The, bird probably ,do~s -~s _much_harrn al?; good,. for tliese c~ea~ur~s-occupy .a.'.more or less neu,!ral 
position_ in the SGheme_ pf thing-;." . • 

CHAPTER n~· 
INCIDENCE OF PARASITES AND A CATALOGUE OF KNOWN·'PARASITES 'OF" 

• ·:•·• ~-- • :: .. •_,-CERTAINARDEIDAE _: 

In' examining ~He -general fo.ciderice of_ parasites: on th~, hosts, it was,• found that,· o.f the Ec~9parashes, 
the general prevalency ofthe<l\fallophaga.;was almost 100% while oft.he Endo-forms th.at ofthe.Treina~ 

-todeswith 65-¾·~a~ the-highest.: The_ ~ematod~s-show the,n_ext .de_gree of general_,prevalency;:being 
absent-'i n-six specime~s ~q~1tof sixteen H~rons exam~ned.. ~arval Argasi_ds were .recorqed pnly:froni.t,vp_ 
hosts, b:utwh~n'tlie_ nest~;F,rom _a·.:heronry of B~lbucus')his and Ai-~ea melanocephala;.Fere exam.iried, 
they'showed·a:high_ incidence .of adult-forms. ··As.the nests examined ,vere noUrom an exclusively-
Heron colony,·the .col!ection:of either-the larval for~s from the h9sts:or the occufrence·ohampans in 
the nests·, had to- be conti-ol!e4 i~1_order to establish that the parasi~es were notinerely.stragglers from the 
Egrets but· were· parasiti~ pn :Ard~a: melanocephala: _. Such a control .was :found. ii\ a.:yerbaLrep'ort .from 
Mr~:'.faylor,··Govemm~ntE~fojµqlC?gist,·fort ~eaufort, who had found:the,s~)~e.Argasids·:fi-om'tttree 

' \vhich:hitherto-had'-betn-tlie abode ofan:exclusively Heron ~olony (A. melan·ocep~ala)~: 
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,::,The foll<?wing·dasses of parasites are. represented:-_ . 
• • A~ ECTQ_PARASITES. · 

• t•-: (i) •• "Mallophaga(I'wo famili_es,-lVIeI?-oponida~ and Phil()pteridae). 
·, ·(i1) Ar~chhid~ (One f~mily,-.Argasiqae )~ • 

·. >IL : ENDO-PA.RAS/TES~ 
•• -(i) Tre~atoda (One lamily~E':=hi~ostomatidae). ' 
. : (ii) Nemato_da (Two Jamilies-Acuariidae and Thelaziidae). 
The total absence of Cestodes is a remarkable fact aSitwouJd be expected that a bird with .such~ ,vide 

range· of feeding types, especially Arthtopodan, would serve as a host for some of those Cestodes whose 
phoresis depends on ·Arthropodan vectors. • • . • 
.i 'pr_ th~· t'Yo ~ypes_ of fy!allophaga _ collected the :Phiiopterid, Ardeic-ola ardeae; show~ a more ·ge~era 
prevalency . having 'b~en recorded from all specimens examined. The Menoponid C1conip~ilus deciin.:: 
fa,s_ciatus exhibite~ a 10\vfrequency occu • • _ o 1 .·si __ hosts. • In its distributionoye:r the body of 
the host, CiconiphiJus decimfasciatus 'Na e al c9; t d to the under-wirig coverts and at the basal 
portions of the upper- and under-tail co erts . • th r hand, Ardeicola ardeae had a ,vider distri-
bution over the host's body with _no regi n onceritra 1-0n • a fact perhaps due to the magnitude ·of the 

. numbers of this species·. 
·The· relative frequencies ?f the· twoty 

• ARDEICOLA ARDEAE 
32 

how as follows for six specimens :,- _ 
... LIJ.~~,~~~:dr~-.:TILUS . DECIMFASCIATUS 

45 
12 

·78 
18 

, 70 

25_5 

7 
2· 

•• _,University of Fort 
Together in ExcellenceJ . 

36 

• TOTAL 65 

re 

_ ••• The Trematodes ~varied much in th~ir density per host, the number collected per specimen ranging 
from a single individuaLto fifty odd. ··· All these were. confined to the posterior half of the duodenum·and 
the proximal portion of the ileum. No pathological condition was observed and it would appear tha_t 
these 'parasites lie free in the lumen of the gut. In one specimen which had a Trematode yield of fifty 
seven, the gut was apparently blocked, a _condi.tion which apparently :would ultimately lead to stenosis . . 
• The Nematodes comprise two species, Synhimatus invaginata found in the tunic of the gizzard, and 
Desmidoce_rcella kwalim~nzi (nov. sp.) found in the air-sacs, lungs and serous cavities of the Heron. 
The general incidence varied slightly; S. invaginata· occurring in 43% of the hosts while D. kwalimanzi . 
had.~ mean prevalency of34%. . .. 

i,~v~;al N~m~t~de, ce;toci~ a~d Trematode\ypes have been described. from several members of the 
. family Ardeidae. • • • • • • 
, . Some: genera : show an .appreciably ~ide i~trafamilial distribution: . Of _the Nemato4a the g~nera 

·.,Contracaecum (Raillet and.Henry 1912) and Porrocaecum (Raillet and Henry .1912) occur in several 
Ardeidan host types, and Cram4 records the description of a male of Porrocaecum serpentulus from 
Ardea • me_lanocephala found_ by Monnig _in .the TransvaaL . _ • The Trexnatode • genus CW1o~_tomum also 
has a wide range of Heron host-types . . In comie_ction with Clinostomes anci their occ~rtence on Ardea 
rilelanocephala mention might be. made ofa new-specks Clinostomum v.d. horstt(Ortlepp),descrilxd 
:from .f\.rdea mclanocephala. Ortlepp2 .fed to .a .young Heron ,(A._melanocephala) a few specimens.of. 
Gnathonemus macrolepidotusheavily parasitized by Clinostome meta-cercariae . . The aduhs of the·se 

. occurred a few days later on the mucus membrane of the mouth and glottis. It might be observed that, 
whether -Clinostorrium v.d~ horsti is a normal parasite of Ardea me_lanocephala or not, requires ~ore 
conclusive -evide!,lce; as the · present host-parasite relation~hip was ~rtificiaUy ind~ce~. _. Accor~ing to 
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'l'HE PAl1ASITES .~OF~-AllDEA -=MELANOCEPHALA 

Ortlepp2 Ya~aguti ( 1933). also carried out.simHar-h1fection ex:periments on a.Heron using CHnostorimm 
complanatum (Rudolphi)~- .· • • • ' • 

As regardsthe Cestode:parasites of Ardeidae several genera have been recorded from different ·p~rts 
·or. the world, and it is a ·striking factthat none of these Plato des have as _yet been recorded from Ardea 
melanocephala. • 

• The following is a· world-representative· catalogue of the known parasites of s.ome of the members of 
the family Ardeidae -,as recorded from Cram4, Bedford5

, Viana7 and Fuhrmann8 

:-

HOST· 
Ardea cinerea 

Ardea comata· 

Ardea egretta 
Ard ea garzetta. 

Ardea grayi _ _ _ 

·MALLOPHAGA 
PARASITE 

Ardeicolla . ardeae (Linne.) . . 
· CiconiphUu_s decimfasciatus (Bois. & Lac·.) 

Lynchia· ardeae (Macq~) 
• Ardei hilus trochioxus (Nitzsch). 
• Col h 1 .on m (Rudow) . 

• // datus (Bois .• & Lac.) 

Ly 
• Ci • ciatus (Bois. & Lac.· 

• to". 

ditto .. 
Ardea herodias herodias 
Ardea -melanocephala 
Botaurus lentigino~sus ·. -
Botaurus stelfaris-. 

' .· . Univ& e~p\.\E~ctt!f~,ft· ifft . 
•. T (AJ &ell me . el J. 

•• ; Philopterus: ovatus (Giebel)~ . 
Pterallophus stellaris (Buchkholz). • 

Bulbuctis ibis 
Casmerodius al bus · 

. Demi-:-egretta sacra ringed . 
Ixobrychus ~inutus 

_· Nycticorax nycticorax _ . 
_ Nycticorax nycticorax ~aevius 
Phoyx purpurea • 
Pyrrherodia purpurea 

HOST 
Ardea . cocoi 

Lynchia ardeae (Macq.) 
Ciconiphilus decimfasciatus (Bois; & ,Lac.) 
Colpocephalum oreas · (Kellogg). • 
Neophilopterus_ episcopi :(Kellogg) . . • . 

• . Ciconiphil~~ 1 pecimfasciatus (Bois~ & Lac.) 
.. Ciconiphihis decimfasciattis (Bois.· & Lac.) 
• Philopterus . sulcatus_ (Piaget). ·,,, • 

Ciconiphilus . decimfasciafos (Bois. & ~ai.) 
ditto. 

. ditto. 
--~rde_iphi_lus tr.ochioxus (Nitzsch) . . 
. Ardeicola leucoprocta Nitzsch}. 

TREMATODA._ 
PARASITE 

Clinostomum detruncatum (Braunn). 
Clinostorimm margin a tum (Rud.) 
Clinostomum sorbens (Braunn). 

• Distorimm trifolium· (Braunn)~ 
Episthmium proximum (Trav.) 
Opisthorchis . interi;eptus (Braunn). 



 

 

HOST, 
-Ardea ,ci~e:1,'e_a, _. 

Ard~~~ rii·elanoceph.il.a. -. 
Ardetta minuta 
Agamia • agami 
Bo"taurus minor 
Botaurus stellaris 

Butorides virescens 
Butorides striata 

Bulbucus ibis 
Cancroma cohlearis 
Florida caerulea . 
Garzetta garzetta 
H~rodias alba 
Hero.dias egretta 

Nycta.nassa violacea 

·TREMA'fODA 
PARASITE 

. Asc~cotyle minuta (Looss ). 
Echi!1osto.~a bursiccl.a (Creplin) .. 
Echinochasinus beleocephalus (Liri.) 

. _Echinochasmus o~i_ga~anthus (Lhe.) 
•: Clihostomurri v.d. ho:rsH (Ortlepp) .. 
• Echinosto~a spath~]~trim (Rud.) -_ 

Diplostomum :grande (Dies.) 
Echinochasmus aspersum (Wright) 
Chaunocephalus· forox .(Rt1d.) 
Echinochasmus botauri _ 
Pegosorrium spiniferu_~ (Ratz;) -
Opisthoi:-chis interrep~us (Braunn.) 

gr
1
n e (-Trav.) 

h'o.pe-!q~S".,u' 'lfer eptus (Braunri.) 
r mosum (Sons.) 

ffl."OmPrmumlf1il-r_;a. r inatum (Rud.) 
LU.IY!LNE e IM.us. 1 • B ) . 
e~lrtt ~ NL ans ( raunn . 

,ettae (McCall). -
-' gmatum (Ratz.) 

U • Cl-in~torn , _ um (Braunn.) n1ve 1~Jt _ ast;t _ _ 
Tog • _ • • p _ • • ~- • f ffi>~ • (Braunn.) 

. Clinostomum heluans: (Braunn.) 
Clinostomum marginatum (Rud.) ·. • 
Levii:isenieHa simillina (Trav.) 
Lyperosoimiin sinuosum (Trav.) 
Odhneria odhneri (Trav.) 
Parorchis proctobium. (Trav.) 

Nycticorax nycticorax .riaevfos Clinostomum rriarginat~m (Rud.) 
Episthmium proximum (Trav.) • • 

Pilherodias pileatus • 
Sytigma sibilatrix 

Tigrisoma brasilicnsis 

HOST 
Ardea cintrea 

Ardea comata 

Ardeolla ralloides 
Botaums stellaris. 

0pisthorchis _ mterrep~us (Braunn.) 
Opis!horchis interreptus tBraunn.) 
Nep'hrostomum limai· (Trav.) 
0pisthorchis interreptus • • (Braunn.) 
Opisthorchis interrcptus (Braunn.) 

CESTODA 
PARASITE 

Anomotaenia leuckarti (Fuhr.) 
Dilepi'S: un'ilatetalis :{Rud.) • . 
Gryporhynchus cheilancristata (Wedl.) 
Hyni.enolepis ·micro"'.cephala (Rud.)· 
Dilepis unilateralis (Rud.) 
Gryporhynchus pusillus (Nord.) 

-. ~Di~epis · macrosphinct~r (Fuhr.) 
_ : ;Cy~lustern -fuhrmannl (Clerc.) 
: ,Q-rypo:diyn.ch us.~ che_ilancristata (W edl.) 
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HOST 
Huto:1"i4es atricapilla 
Butorides striata 
Butorides virescens. 

Garzetta gar~~tta 

Herodias egretta 
H~rodias . timoriensis 

Nycticorax caledonic~s-
Nycticora?' nycticorax 

~otophoyx -novae-hollandiae 
Pilherodia_s • pileatus 

;P hoyx purpurea • 

HOST · 
l\rdea _ agami 
A,rclea ca~rulea 

i\rd~a ciner,e~ _ 

Ardea cocoi • 

Ardea comata _ ; · . . • . .. 

. Arc:le~ gariett~ 

~rdea grus 

Ardea' :herodias 

:.·PA~ASITE 
'1-Iyiri~~b~~pi~ ·afdea~·{F~hr~) 

\ ditto'. ··. 
J)il~pi~-iiniiat_~;_;n; <R~g~} -, 
Uy~enol(!pis ;:-arde~~ rnuhr.) • . __ . _ . . 
Tetracisdicotyle. macroscolecina ·(Fuhr.) 

.·nen.dro~tirina :_her~diae (Fuhr.) 
Dilepis unilateralis (Rttd,) • . -
Raillie.tina circu.11:1cincta (Krabbe.) 
Dilepis unilateralis {Rud.) 
Anomotaenia asymefricc;1 ·(fohn.). 
·Bancroftiella; glandul~ris • (Fuhr.) 
Bancroftiella ardeae · -(Johri.) 
Grypo - • • .- - ord.) 
Hyine a .(Rud.)· 

. Tetra ,..,,,,~nh-t!n-id, Molin.) 

u 

V~lipo :_'.... ...... .----=c.r""" .) 

uhr.) 
is (Olsen.) 

• Deri°gr .i.ui:~m1{f ~!'fmcli-i'J sen). 
Azi~m r.) • 
Difopi tihr.) 

·L i. • (1Cfeux) . 

. NEMATODA 
PARASITE . 

Porrocaec~m serpentulus (Rud.) 
Contra·caecum -ariderson (Verras )~ 

. Porro caecum serpentu~us (R~d.) 
Contracaecum mic~o-cephal:1.11p· (1lucl.) 
Desniidocerca aerophila· (Skrjabin). 
Desmidocercella numfdica (Seurat)~ · 
Porrocaecum reticulatum (Lin.) 
P<;>rrocaecum serpep.tu_lus (Rud.) 
Eus~rongylidis • ig'notus (J a~gcr.) 
Porrocaecuin x:e~iculatum (Lin.) . _ 
Contracae.cum micro-cephalum (Rud.) 
Porroca.ecum . serpentulus ·(Rud.) 
Ascatidia aegyptiaGa (Liri.) _ 
E,ustrongyli9is africanus (Jaeger). 
Ascaridia .stroma (Lin.) • ,, 
Capillaria· obtusiusculla (Rud.) 
Schistorophas bisuspis (Rud·.) 
Contr~caecum inic~o-cephalmn (Rud.) 
Echinuria ardeae (Smith Fox &_ White). 
Eustrongylidis ignotus (Jaeger~) 
Eustrongylidis • perpapillatus (Jaeger.) 
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. . ...... . :.· 
Ardea leuce 

Ardea melanocephala _ 
.Ai:.dea . minor . 

• Ardetta minuta 
Ardea nycticorax 

Ardea pileata 
Ardea scapularis . 
Ardea stellaris 

Ardea violacea· 

Ardcolla ibis 

Bulbucus lucidus 
Rutorides striatus 
Butorides virescens 
Casme.rodius alba ·<?grett, , 

-FORT .c HARE C p A PERS' 
.,. , ·. ·•c,•·~ ; ••.• _ • ;.,:.,.• ........ , ... -- ... -.. , ·--

. Co_ntracaecum micro~cephalum (Rud.) 
Eustrongj~fidis -perpapillatus (Jaeger.) 

; Poi-r~c~ecum- serp~ritrilus (Rud.) _ 
Conttacaecuin micro-cephalum (Rud.) 
Stt:eJ>tocara =iriaenuchf_(Wright ). 
-Synhhnatus. irivagin~ta:':-.(Lin.}: 
.:;Cci?tra:c~ec~nr-inicrd:::cc~phalum (Ru~.) 
C9ntracaecum: rosariu~ (Connal). 
P6rr~caecm:n: reti_ctil~tu~ (l:,in.) 
S:fnhimatlis -sagittata:: -(Rud.) 

: T~:traip.etes, gynaecophiJa (MoJin): 
P9~ro~ae~ui:n serp~~tul1:1s (~ud.) 
·Porrocaect1m serpentultis (Rud.) 
qo_nt~acaecum. ;1nicro-c.~phalum (Rud.):. 
Synhimatus .breyicauda~a (Duj.) 
• o. i; -.<:; ec· • - ise . p_entul~~s (Rud.) 

·1\e~~Jnft@r/Jf.. ·1'1 c openis._·(Trav.) 
h uri' (S,eurat). 

1 1cr _ _ m _ s • spiralis (Seurat). 
II ' n. '~ '!!,; ginat:a-'.(Lin.) • ' 

;_. \u,uan llltf£Es _ iriea- (Seurat). 
' . :YD -~ u n'·aginat~i'\Lin.) 

ocaecv • serpefithliis (Rud.) 
. '. C~o11tm;aecuni--·µi~cr~r-cephalum. (Rud.) 

IllVet • .c .• c_ " um (Rud.)-
Toge flfil . 1WfUP~~. :~~Ii~~atus. (Jaeger). 

•• CHAPTER III. 

CLASS _' .. ... ', -------'------- Insects. 
ORDER· ---'-'------ MaUophaga. 
SUP~R-FAMILY . -'----- Amblycera, Kellogg; 
.FAMI~Y _ _ , .. .• ---. Mt!noponidae, Mjoberg. 
GENUS· ,; ,:. f . . •. ~; ,:' ,-_-._- _ - : Ciconiphilus, Bedford. 
SPECIES·: • • - . C. decit11fasciatuS, Bois, & Lac. 

February, 1951 

The present chapte~ is based ~on a collection ~f Mallophaga which occurred in comparatively srri~-1) 
n_umbcrs as already stated in the previous-chapter. 'Of the sixteen Herons examined, these occurr~d in 
only six hosts. In all 65 \vere recovered~ They are generally confined to the under-wing .coverts. arid 
at the basal portions of the upper- and under-tail coverts. . . : . 

HEAD 
PROTHORAX 
MESO-META-THORAX 
ABDOMEN 

--.- FEMALE · · : MALE 
LENGTH WIDTH • ; LENGTH WIDTH 
.348 • .sss· .3oo .474 

_,. _198 .395 .142 .316. 
,: .174 • .506 .142 ;379 

;: 1.343 .758 .885 .379 
;-_- _ 

; 2.Q6~. . . . . 1.469 
(J\11 . n1eas,1rein_~nts in millimetres) 



 

 

THE P ARASITES1 Of':,•,:ARJ)E:A:' (M~likNOCEPHALA - 2691. 
j 

According to Bedford6 thechiefcharacters for ~egregating the genera of M enoponict~e appear to be :t 
(i) The shape of the head. . __ _ _ .- . • - _ _ ___ • ' 

(ii) The absence or presence ofoithei- _a slit or notch on the lateral margins in front of the eyes. ( . 
(iii) The absence or presence of either a comb of min:ute spines or bristles of setae on the venter' of 

the posterior femora . and certain abdominal sternal plates. . 
(iv) The male,genitalia. They usually differ but may be of the same type oncvarious genera. Th.ey -

are usually the same in species belonging to_ the same genus and in some genera it is doubt(ul 
whether they are of specific significance. - • _ _ 1 _ • • • _ • 

In his work on the Menoponid genera and species, Bedford6 pointed out that the conte~porary • 
systematisation of the family Menoponidae into new genera and species was not ahvays based on 
characters of real generic significance, as for ·example, the pres('nce or apsence of gastric teeth, or the 

. state of development of the oesophagc·a1 sclerite. _ He accordingly revisl d the classification· of some of 
the species, arid in this work er~cted the genus Ciconiphilus, in which he included two species, (::. • 
africanus, Bedford, and C. decimfasciatus~formerly included in the genus Colpocephalum, Nitzsch, :hY 
Boisduval and Lacordavei. • • • • • . . 

In this text Bedford has identified several e o ging to the genus Colpocephahi"m as 
synonymous with C. dccimfasciatus. _ 

. Of the 1\!Iallophagan gen~ra found on the.·Ar e t specimens.agree ver.y closely with the 
genera Ardeiphilus, Nitzsch, and Ciconiphih s, e y _di,ffE-r, _ hc-wevcr,:;f10m Ardeiphilus 
mainly in the absence of combs on th_e'fot1rths e,_ tW, 'r. m. a acterise Ardeip_hilus. 

T_he present specimens are, therefori,_indtid • •' ·coniphilu·s for \\ hich the generic diag-
nosis according to Bedford6 is as follows:-· - • • : • • • • • _. • • • • -- • .... 

. . .. ".' . •· . ,. ·. , ' . :" .. . ··•. ,;. . • . . ·-· . . •,· . . . ' 

Head :. _aboµt one-third or le~s wider than_long ; :· • • _ • "a'cl"and temples ro1;1naed ;~on eacp side ~f the 
fore-head, m_ ffpi:it of th_e eyes, .1s a-r_l¥_q oad s~...;_ e s wklt' v,eJ. . r w~1bles ·w1th a sm~le toot]i ·; 
oesophageal sclente and glands well~ ~;S nWfo 1'-:j 1 t tilM- ~cond segment with a large 
anterior expansion, . the third constricted _. in Excellence • . . . 

Prothorax _: with acute wings ; mesonotum short, separated from the metanotum by a suture, the 
latter with lat~ral _margins Clivergent. , ;";: ?:':/ .\, ,: :: 

iegs: normal, the posterior femora with coinbs on the venter . .. 
,) • . -· . • •. ·. 

_ • Abdomen : elongate-oval, with the apical.segment rounded in _both sexes .; t~rgites .and steniites with 
well developed plates ; third s~e.rnite only with combs at the latero~p-osterior: angles of the plate. - . 

Male. genitalia : with the b~sal . ~late r~d-Hlce~ •• _. • • • • - • • 
'As already mentioned, this genus contains . two species-C. africa11us . and -C. dedmfasciatus; _. The 

present specimens do not agree with the former species mainly ,in the absence in C. africanus of the 
fasciate bristles on the pos~erior margin of the fourth tergite. It agrees, however, with ·c decimfas-

. ciatus, Bois. and Lac. -This conclusion was reached . by comparison with the Onderstepoort specimens 
mounted by Bedford, and which I was kindly allowed to examine. 

• The pr~sent specimen is, therefore, identified as C. deci1nfasciattis. _ 
C. decimfasciatus has been collected from several·Ardeiden hosts :as was indicated in Chap_ter It~'g(,, 

this work~ . • ' • 
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A~ 
B . 

. ·c. 
D~ 
E . • 

roaT: HAR)tPAPJ!RS : 

ntenna~ 
r m venter .. 

L~~~~~~iternal. plate .. 
rgan of male. 

University of Fort Hare 
Together in Excellence 

PLATE U . • 

A. Sternite with bristles . 
• B; : .. : . . Head of male from venter. 
C. Male genital organ with ihc a·ecdaegeus protruding. 



 

 



 

 



 

 

CHAPTER: IV. 

·cLASS . 
ORDER' . 
SUPER:F'.AMfLY 
FAMILY -
GENUS 

Insecta . 
. Mallophaga~ • 

Isc~nocera, _Kellog. 
.Philopteridae; Burmiester. · · 
---- Ardeicola, Clay. · 

SPECIES . . . ·--- A. ardea~; Linne. 
. . 

· ·Tlie1Yfal!ophaga concerned .in this chapter occurred in large numbers ·on·a11 the Herons examined. 
FEMALE MALE 

HEAD 
PROTHORAx · 
MESO::.META-THORAX 
ABDOMEN 

LENGTH 
. 790. 
.269 
.316 

1.959 

~3.334 -. ... 

WIDTH 
A90 
.348 

LENGTH. 
.710 
.237 

• • . 285 
1.644 · 

2:876 · 

WII)TH •. 
;442 
.269 
.316 
.348 

These specimens belong to ·the genus · 
follows :_:_ 

• n s in n;iil_linietre~ ) .. 
• 1935, ; f~r -~hi~h • the 4fagnosis 1s as 

. , • •• · 1. • •• 

Species elongated a·nd. of.medium size (2.5~ • , .: ~~-·,~:: •• ·' • • ·, .. , • · : .• i 
Head : long and narrow', clype ounded inf orit j__cJ.-Y al si re characteristic, beingpracticafly 

divided into two by a suture, an . r . )6J1p'dr . farescentic papillae or ridges, 
varying as to length and curvature in di m 'ffri . MM l~s turned in towards ·_each other at 
the clypeal suture; internal bands mn post riorly across t e suture and p~ss outward_s_forming a goblet-

. shaped dear space in which lies the oral fossa; antennae five-jointed, normal in the-female,_in the male 
• first joint is enlarged and the third joint has a lateral protuberance, generally small; :pharyngeal sclerite 
• and glands well developed. . • • . . . . . .· • . 

Prot/zorax : ·small_· ,~ith sides . very slightly divergent distally ; pternthorax longer and slightly wi cer 
than the prothorax, bearing on each side .of the posterior margin_ four or five pustulated hairs dosely 
grouped in a clear . oval space. • . ·. . . • . .. . . 

Abdomen ·: elongated; in female~ tergal plate's on segment L-Vlf seperated in• the mi<ldle"'.lin,e. In 
the male a varying number .. of the posterior segmen~s hav~ complete transverse plates~ Spiracles 
present on s~gments II-VII. Genitalia characteristic. • • 

This diagnosis is , after Clay10. 

Acc.ording to Clay1-0 this genus contains in addition th~ following :-
A. stellare (Denny) from Bo~aurus stellaris stellaris~ ' 
A. ciconiae (Linn:) from Ciconia ciconia ciconia; 
A. maculatum ·(Nitzscli ·& Gieb~l)from Cico~ia nigra. . , 
A. raphidum. (Nitzsch & Giebel) frq_m Ple.gaqis.falcinellus • falcinellus. • 

Original Literature on these specimens has not been available to the writer, but ari' exa~ination of the 
specimens of A. · 3:rdeae. prepared· by the_ late Mr . . Bedford i11 • the On~erstepoort laborator_ies helped i_n 
·the identificatiqri • of this material . as A.rdeicola ardeae. • l3edford5 recor4ed t,hissp~dmen from Ard ea 
ciµerea in the Rusten burg District~Transvaal. . • • - • 
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II. 

A. A·dult of A. ard a 
B. . . ........ 
C. Genital organ· of 
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.. FORT:HARE.·PAPERS, 

CLAS$ 
ORDER 
SUB;.;QRDER 

CHAPTER··v. 

-----Arachnida. 
------Acarina~ . 
---- Mesostigmata. 

SUPER-Et\1\1:ILY: ------ Ixodoidea. 
FAM~LY 
·GENUS 
SPE.~:IES: 

~Argasidae~ Canestrini'. 
. . . •··. Argas; · Latreille. 

- •.-.. • • _--:_ .. " __ ·.A~ persicus, Oken. 

A number of Argasids were ·collect.edfrolllth~-)lests:and.tbe.,t~~~,,.wl,1-ich\vas used· as aroostby·the:_ 
Herons. The examination of the adult forms and the larval specimens which occurred. on two hosts· 
led to ·the identification of these specimens as Argas persicus, Oken. The key used is that given by· 
B~dford5 for South African species. • • • • • 

The internal and external anatomy of:.At::ea-i;-a-~r.lG\:18-J:laVe been fully described by1 E. RobinsonU and:· 
J. Davidson9, and also by Patton and Qrn 15 - ycle h.i~ been described by several authors-=:. 

- Lounsbury16 in the Cape, and Nuttal14 • - ,-,..-r~..,.,-egenei:ation has been studied by Hindle.and 
Cunliffe13• Its sensory perceptions, a si~_n_ificance of Hailer's organ have been fully 
·{vorked on by Hindle and Merriman1

~ • . -I IN :·: "v
10

E • .:, .,:-

According to lledford5 Argas persic s U :i: h lit\$outh Africa, andJfas· also been recorded· • 
from Southern Rhodesia, Mozambique,.~~~~~~~ypt,":Sudan, Alge'ri11,•l\1~~ritius, part of North 

.America, South America, Russia, Austr ·a, Tur est~ ,_ ersia,. In~ia and. China; 
Argas persicus is chiefly a parasite of £ow rt-LI.I.............. een:reported .in several other bi_rds. According to 

B~.dfo~~5
, H. ow_ a_rd (WO __ s_)i rd~d.itfro Sa.~ ·it~F· s se~ . r~¥-~andJt_·. ;has .also, been.take .. n· off.th~ 

wild gumea-fowl, N.um1da ¥. . '1 frlsi~ _1h.a ~~t;;,Transvaa~~ Th,e'.foHowmg bird~ 
are recc?rde1.by BedfoFd5 to h~vemnJ ; \•jjhMAFI'ff ·t!e~:-'.·: .. <:.-··. ,· • •. . . . . • '.· >· - . ;. 

Strut_hio spp. ;, Columbi,a.liyia_ domestica; Anas bo·scha~ ; Meleagris. gallapayo; and: ~i\'i1~er domesticus. 
'Mr. ·MoKhehle ·whilst doing research work · on avian parasites. at· Fort Hare,_ ct;>llec_tt{d:·s_cime; l~rvai 

formsofArgas·persicu~ iµl946 from the BJack Crmv, Heteroc;~rax c~pensis cap.en~is, -~_ear.·Fort Hare. •. 
As to the mode o'f:irifection of the· roo~ts of the present hqsts it is'.•.ci{fficult to ascert:ain.. The tree ori 

.which the: h~ronry occurred was amongst houses, but i11.•its vici9itythe ~~m:cst f<?wl.,nm was situated 
'·about three:-quar_ters of a mile away and the fO\vl~ certainly neve_r came near.the-:vicinity of the tree as 
"tliis.i&.near_ a girl~' hostel. . _ _ _ _ • • . _ .. <_ •• ·_:·\. < 
-- There seem~ therefore· but. a slender chan~~ that infection'::occurred via the-'fo\vls. The other in-, 
11.ib.itants.regularl)' sleeping and nestingin the same:iree ai:e·spe_~imens of Bulbuc.us ibis and it seems· 
019re.-lik~lvthat.they-have initially c~rriecl tb.~ par<1·sites'(~1s.nyiµph~)to t.he tree and consequently the 
herni1s.ha;e become infected._ These Egrets have been seen.to· run si~gly.in·the ~lose neigh~ourhood 
of fowl-runs, sometiines very close. to the bwls themselves.. The Herons observ~d hy me were never. 

'seen near fowl-:-runs although reliable information has been given that occasionally Herons ve'nture very • 
'near.the neighbourhood:of poultry,~and asthis_information may be correctth.e Heronitselfmay b~ ~lw -
.culprit. • • 



 

 

' TH_E· PARASlTEs .. •oF ~Aimirk ~MEI,ANOCEPHALA 

CHAPTER • VL-: 

CLASS ----------- . Trematoda." 
• FAMILY -----~-'--;..;_;.-'-'-- • ·Echinostomatidae: 
,. GENUS ,: 
-,-.. SPECIES 

: , . . . •. Nepij/ os-~o~um)">i~~z t9Qf 
; __ _ N'. -~amosumJyurniesis _·(Nqv:. ·Var.)., 

Tlie' Trematode~ 'bei~nghi~ to th.ii family ~c~~'rred fre~j~ the .,p~stedor 'half. ~f ih~': duqd~~~~;;ha:ihe 
. proxi~al_ portiop of the i~.~um . . Both full:-sized indiyi<iu~ls and siijall_iinina~ure _f<;>;r_ajs occ~_1f~e~f'i~ 'th~ 
: ~a~'e , i:iiche,: the, in~idence yarying f~oni C\IlC to fifty .· qp._d in~iyiduals 'per h'.ost/troµglf ge~eraUy .:~ach 
,specinien.h}1d,from.ten··.to·.~ffeeh, r~rasites. , • . • •• ••. '· . ••• • ••• . __ · : ·_, .. • ... : .. • ..... ;• •,·· .,. ·:i 

• ... ,-The·1;ody of_tl~e se~~~Ily m~-tur~ par~~it~ is leaf-like, do~so:ventrally flattrn~;( ;.µd ·obt1isdy r~~ind~d 
. : at t,he posterio,r _extremity.. .Frqm host_ to host_ the. parasites range from. a. pinkish to a ~fo;ty ,vhit~ co!Qqr, 
the vite_lline glands showing as darkened la~eral fields. . • , • . . , 0 _ - :. .. . :_.:. ;. ,, •: _ •. •: •· :::. 

. . • • . . ' •' 

,'; . :The anterior extremity of.the body- in ,a· d~i-Sjl:)t;(~lefHSl'"etl;ljVed-ventrad,and the straightened.afooho~ 
. -- lie specimens·measured· from 7.5":mms;: to l v.. \..Pl '\.UU.no, . specimen,vith a' length.•of0 -ll.f.}riltjis. 

exam.hied in normal saline was observed to atta'lt~ 3 mms. in -its-maximalextende'd,condi-· 
. tion~ . . · When such· extension occurs a bulb eminiscent of the so.:.ca.lled '' _:Eugl~nbid 
' 'movement ,, 'of .:so~·e' Protozoa, 'pa~ses 'throha.lM-11'.e7'ti'l11b:~t.-. e animal and: by Jh5;! ; ~jm~ ,it;re_ach~.s~th~' 

dtstal extremitythe animal is a thin elonga e .. >: .: , . .,. 
. : i Wh~ther such .. move.rnents : are .an abnorri\~~~~~~i!!ll)'! rasite.s , t~ a .foreign ;: enviromnent, :or 

-. nqrniaiattemRtsat locomotion it is .h~rd·t~ s as no·chan observed in the space_relations _of_the 
parasjte, .in the petri dish . • U. perhaps s.uch ·m·· .. • e • • otory .imp,ort then .it _. might~be 
~1;1.sp~cte'd that ;~~e-fa'ilur~ tor~. giyt~ .~o. ~io~ m~,~b_e ulties atthe interfaces.;: . • 
. . _The br(!adth of the aniinal adJJ . ~;t; k½.l,6r • -~~ii :i~e·o•v~ry)ia ,~.h~'. a:~~ta-
:_b~lu~ vari~~ fro~ ·.2~2-2.'6 mms., ,vh'_lli • • • • . rie'~:fro~ ~-27J:f,niaj~:~ .. ,In' 
front _bf thisarea, i.e. from the·post-acetal5. . - ' , ... • €!.~ollar',.the body i~ ~~l~t_i:v.~.ly µ~rro_:w 
-:-measuring from· 0.70-:-0.80 mms. . . . . ., . 

,·:. '' 'I'h_eft' is ·a \veil, ·~evel~p~d -~oHar, 'br_qadly :kidney~shaped, .• with a ' slight dorsar~e.pre~~i~~~-,: :~#f~}ie~p-
' obtuse: mcurvature ~n the ,ace_tabular. s1d~, . P_late 5 . .. . In transverse· measuremen~s. 1t ~y~r~ges from, 1 .. lb 

., ~:22'qims. ,vhi~e· in the,sagittal planeifvar_ies from Q.47~0.SJ mms.' Tpe cqllar is _border~d·py a'·singJe . 
' ro\yo_f, ~piries 48 i1\miriiber_ of \1{hich the six sma1lest occi.ir.in thedorsal depression;·.: rh~y'~ang"eJr<?µt 
--0.022~ 0:04 l inms. in' lengt~ and from· om 3-2-0.031 mms. in breadth . . • There ~re fout corn.¢( ~pin~s 

ranging fro:m 0.059~ 0.072 mms~'in lengthand froin 0~03~0.041 mms; in breadth,~. "'_'fhe lat~ral .~p~ries 
' '·have· the average. a.imensiotis of O.bS0:-~0;091 mnis: in length and 0;028-.0_.05_0 pm1s. i~ b_readt~ . • : -. : .. 
_.. ))~ e>rat~ucker oc~_urs m9r~ or)ess in/he mid4le o,hhecollar~ ' Its ~~alls are :very thick: and th~ ~outh 
•• :ap~~ture·'in~id.e .• i~ ,sm~H ,and·-cirsuiar. If is not. circlllar )n .shape. being lo~ger ·aio~g }p.e' traµ~ye.r.se 
•direction·;· • This measurement varies froni 0.269_:_0:484 mnis. • • • • • • •• • • • • •• :. _-·: ··:··· 
. A~ho~t ·distance from the collar at abo.ut 0.2 mms. from the o;ai s{i'cker is a st~~n-gly·~u;cµia~--~J.nir~l 
suc~er9r acetabnlum: _!tis funnet-sqaped, e.x;tending downwards for {I_e.ngtli.of i .. _7_5~_1:39 :m~':, :;Jt 
is·0~869 inms.'fo :<liameter.: • • • .. • • •• .• : . . •. , ', - • . . • _..-.•.·. :·: ·., :,::.-., ::::· : 
• 'i:h·e·b~·dy i~ urii(~rinly t6~~r~d ,~ith a~ a~pin_c~e ~~ti,ci~,·d~s~ly.ap~iied:'~o -a .'pale·r ~t-ah~;ng'. ~µ~-~~.t{i~i~, -
t~e components of ,vhich give tile_ impression of do~ely pac~ed armcleate colu_rimar; c~II~.~' . ,, : '. ' ' ' :•··.' . 
• '.Ch~ riiouth l~ads into a. very short prepha~yn~ o~ly dem~nstrable in serial ~ectio~s.· •• Thi~JI~~4~ into 

... ~. gJobular .m~scular pharynx,. which measure~_ -from 9.284,-0.411 mm~: in length whilst;in its, trans-
,_, \~½i:S~Jli~nieter .it. varips fton;i .0. 22 L" .. ,0. 3 6J Ill~S •. ',: _fo,_0)1e pf the ~pe_cimens e~ami~ed ,i t~t Il.}llSCU.J~~; walls 
)'iap·~ ~ean thickne~s of .0.06J·m.mi:· .. : .- : . ; .. >: :;::., :i •n -'-' ' ··. : -,.· _ .: :: :· .••' ·· ·; , ;,_, __ ,_•/ .:.i::.(. ,,.:_._. ,.- ;< 
{ ·., ,Th.~- pharyri~ passe~·into .a.:thi~ -~~i~phagus:~~fyidg' ii{iepgti/ f~o~iQ.251;,:.'.:djzo:•mms·.>\'Fl:i,e Jnt'e~tirral 
':•~ifµrc.;_tion:,;occurs. behind .: the.·.5v¢p.traLsudker· a.·short·Ili~tap~e:Jrorir. its··•-artterinr11:iorderi/ gi~ing:tr-ise:-to 
, str_aightpl~in ·ca·eca; ,\\vith)io.:di:v:erti.cula: :-:,.T1i~se<run·.tb,f#ds -the post~r'for ·en~:-.~Lthe:::oodi antj?erld 
blindly a sh9rt.dfstarice froirifr . • _.As seen in.sections the cae·cal walls are ·c.Hiat~d:inforn:ally~,_.,::{J:i; · -~•:,i~f.::;_ -: 
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. 'rhe .viteliaria are discrete, rt!gular follicµlar gla~ds:.scat!ered in th<:! lateral fiel~s. They_ are confined 
, t~the peripheral·areas and do not lie immediately round the c:aeca and neither do they encroa~h into the 

median intra-caecal .field. ~· .. ----- ........ ................ ____ .. .. _. . • . _ 
Towards the posterior end ofthe ani111~l.!lwy_p_~~.9.m~_..!nuch fewer and·_reduced in size. Anteriorly • 

they do not extend heyond the posterior leyel of the ventral sucker. The ·mai.n lateral yolk ducts coulct 
. not be identified beyond doubt but the· fransverse· Vitellihe :ducts are very obvious and open into an 
, enlarged yolk reservoir. _.· 1'he yolk du.ct from the reservoir into the ootypicmass is hara to see due to an 
excessive co~ce~trati~n qf dark glandular masses in the region of _the ootypic mass, the reseryoir i~self 

::'.-bei~ffdosely;applied to the shell-gland complex. _· _ _ . _ . .. _ _ . _ • _ • 
\ L, The 'ovary is.roughly.ovafoi shape:and lies mo~e or' less diagonaily across tp'.e· body of the animaL·. 'i-ts 
1 idistanc.e' irt front of the anterior testis is very irregular varying from 0.110-:--0.553 mms. wh_ilst its actual 
fongth ranges from 0.411-0.645 mms. along its longest ·dimen:,ions; and from 0.210-0.348 mms. 

;:ac'ross~ ~The ovary is not a compa~t structure ·and· as seen in sections, the maturing ova are loosely 
·.; spread to,vardsthe centre: The ovary.has, as its lodgement, a cirde·ofparenchyma cells running rmind 

it as a m~xed c~mnective tissue sheath. . . . . • . • . • · - . -· •• • · . • : • . 
_ . : The oviduct is a tube with a mean • me.~ --v... ms. · It first runs transverselv down-tomect 
: t~eLaurer Stieda cailal, ancLafter this l. S O type. The.spher_ical oval misses in theovi-
- dµct llave .a 'rµean di:imeter of. 0.009 m s . . 

-• ·:.- ._ :.The distal portion of the. canal of 
~:, t'akes a slightly ~inuous. course runni 
oviduct. • • 

-sections, at a level ahoye the ovary and then 
he.same time penetrating deeper to meet the 

. It has·a.mean diameter of 0.019 m • ck and an oil-immersion objective reveals two 
:.,layers to' its wall_:_an inner thick la ous material, and an outer 1ayer of dense 
:;musc.ular~tissue;- No sper a i • ma this canal. • 

,. / Th~·d6type _is ·sm~ll, ro~ • . l mt_Ich e~ci:oached upon by t_he 
- ¢nlarged ~leme11ts ot Mehh' g . . . . ap a to umceTidlar bodies stammg very deeply-with 
· iJosi~haematoxy~in. _- They ?re v . densely spread over the. ootype, and 
• 'aroljnd the :uterus, yolk-reservoir and oviduct in this region. 

The.uterus leaves the ootype from the right as a dilated tube which makes a more or_less· rectangular 
';:forntoHe;above the ootjrpic mass, spiralling round once in the horizon~al plane and the~ ta_kes a short 
·•vertical loop. across the /horizontal branch and ~urns to run· under the ovary. Beyond· the · ovary _ the 
uterus forins several transverse coils ·which· are confined to the intracaecal filed. A· short distance 

:-behJrichhe\rentral sucker the uterus becomes ·a straight tube :which narrows down considerablyto forin 
·a ~etraterm,. At the commencement of the cirrus-sac itis very close to it; it gradually approaches the 
1 cirrus s.ic un~il it lies inside its walJs. • It ultimately unites with the cirrus to form·. a very short common 
,genital ·atrium opening at the· genital pore. - • 

::_:, )The diiated 'loops of the uterus i n the region of the ootype are filled with serllinal material, and it 
:,.might be 'that in this way the function of a re·c~ptaculmn .~eminais is discharged as this structure was not 
observed on . any of the genital ducts. • • • • . . . • ! • 

•, /··The ~ggs are fairly numerous. They are oval· and have thin delicate shells~ :·Their measurements 
'·vary from ·0.lOQ;;_;;;_;Q, 130 mms. in length and from 0.050-0.060 mms. in breadth. Apparently the. ecggs 
• ,v~en ,laid are already in. an advanced state of development. The most advam,ed stage observed; shoi·s 
·;an '~lqngate; embryo which 'has already acquired a coUar. • . • . ·1 

.. •• • • . 

. , There are testes in the posterior half of the body, median, and taO:dem. • Their inesial axis passes 
roughlythrorigh the centre of the ovary, the ootype, the acetabulum, the genital pore and the oral sucker. 

-,The testes are compact and very irregular -in outline though roughly ovoidal. The distance behveen 
·:~the' ootype and the anterior testis varies much from spedmert-t~ specimen. - It ha~ been found to range 

fron'.i a I1_1ini~um of 0.12 mms. to a maximum of 0.32 mms. with the anteriortip of the testis either lying. 
JJJ.. -*~-,~a01e.·h9r,iz9n~l. :plane_ ?S. .the. ootyp~ _ap.d ,onJy a .fe~v-.nii~r61_1s _frprn . it,- .or -lying ~gain~t _ the yolk 
je$~r.v9it ,in the _same plane· or -ab1:1tting ~lightly ' ·apove,. ~i~:· sneU gland cotiiple~ . . ·.fo ori~jpecifueri 

; ~~a_nijried, _ with a test.is of 0.62 mms::, Zl% .of this.Je~gtlrabQt_ted .QV(;lnhe. §hell gfan4 ~Qmplex i.e. in . a 
plane above JMt .<:>f.tfi.e~ootype. • - - • ·- -



 

 

Theanteriortes_tis is in mosfl::ases smaller-·than;:th:e: posterior testis. . The size· of the testis and their 
rel~tiv~ topograJ.;>hy;_,along the lll~sial --axis,·of • the_. anhnaL sh()w ,a. veryfocon~t~nt:~telatio~~~ip1• a~:·~~e 
followmg_ table md1cates :---- • • · • • 

·A.-, B .. c .. D; E. 
Length ·. of· Treniatode, K500 · 7.500 .11.100· 8.300,, 10~5ocr 
Lengih· of Aiiterior 'Testis : 0.459 '· 0.632 .0;-3~1 :, :0~4741.· ... oA-10· 

. Length- of Posterior Testis ·. 9~63Z: 0:121. · "0;82i •. 0:537· ·0.390 ' 
• Diameter· of Anterior: Testis:· 0~616 0.711 O~J63 OA27 ' ,·0.379: 
Diameter : of Posterior Testis · 0.490 0.648 0:679 · 0:443' '0'.-205 ·' 
Distance~ befivee·n· Testes .. .. 0.079 0.000 0~237. 0:079· 0-.trff • 
Length of. Ovary .. 0.632 O.M8:- . 0;~585 0:49-0.•,, • 0.411 
Cross~section . of a.vary 0.284 0.269 0.348 _0.269 0.210:.· .. 
Distance -betweem Testis; & • Ovary:· 0.111;_ . 0;110::. 

-The·'vasa'. def~rentia·\vere not .. obserV.ed iii tt)..i~~ J'£1\claJ[ /c}.r,e hey appeate·d~ however; ii(the':ice~;2 
. bularreg~on.as thin d~cts ;lying•side_ by, sid _n:glandular tisshe~ . The'diametef of• 

each vas· deforens is· 0.003: mms. The t,vo • forin a common: ,,as ·1erete11s, " 1hkh 
increases in calibre over a range of ten mic 028 mms., "ihilsttlie cirtus.:sac·at the· 

• same level measures: 0;07.Z, mms. across~ •• • 
The vesicula seminalis is formed. bv the --vtis- &f~reiis·:· • The fitst ihn15 ofthe·' 

seminal vesicle at its first sectional'appeara 66 mms. an~ the ·cjqus-sic measures 
0.203 mms.acr9ss.':- :These~ina • • • e vertical· plane and about half-,vaj, 
across the double loop; thecirrus-1~::IIC'Ylll lil\,~~\~"t~:, "A.t.f>--llil<l'ffl • . . esicula seininalis rasses) nto 
a relatively:short butcoiled ductu . • . 1 musculat:in~rm·p~nis-,vhich • 
unites with the metn1term atthe'fovel o ~ fl~ !fn .. o.t:tW~~ tlnirtttdhrpi a· short gepit~rsfn$:'I·,un~ing ·• 
against the muscles of'the yenfral_sucker. ·1t is O.llffmms~ in ·~xtent andits diameter is·o:019~mips:> /i . . ' · _ . . . . . . . . . __ ... . . . ;_. __ • . : •. •• · , . . -. . ..... . ·: . . 

Above the · level of'the ;semirial·'vesicle·the uterus-becomes· incorporated into· the cirrtis;.s?c arid· rtm~ 
against its walL- Th1e-cir:n~s.;sac·Iies .directly do~~aLtcHhe v:entral sucker st~_r.ting-'fr?ni its~~1terior}1~IL_:· 

The elements of:th~:pars.prostatica firstappear asthinglanqµl~r Cyl)s surrounding:tlie';~-~~ :deferiilt.ia 
inside the cirrus"'.'sac ... -They.then become :denser.and·,larger. in th~ reg~o11--.of thy ·_sefuinal-y~sjcle }ancl • 
contim~e to surround the. genital duct up to the genital sin1Js. . • • - • • : • • • • " • 

The family Echinost~matidae. ii . chara2terised·by- a: y:.shaped excretory ·system~. • I.n'th1s·_Echi!1o~t~vf~ -· 
however, there is .. a· small excretory vesicle·at :the· posterio_r e"~rern:ity. •• 'fhis has 'a; ·· sma.11 outlet"dtict:•_ 
which opens sub~teri:ninally to .- the exterior. ·This: du.ct h;as· an average <l,iaII1eter-qf 0.038 ·mms-.-: • Hs 
walls arehighly niusc~lar; The parenchyina cellsare:·arrangecl radkally·~n its c:vicipity·an~t~~:"'hol~ 
region appears datk:due to .the a:bundance'. of dark-,;staining:bod.ies~ • The regular ~t1tlire.: of thi{yesick· 
is however, soon di'sfiguied hy:a:p.umbet~of body sinuses i_n communication witll it TheseJatt¢fare 
very • numerous especially in;·the:;post-testicular area;' . being· s1:11alle,;:i~ thd:.1igher 1¢vels. -• A,s ~s,een· iri -
serial sections, the. shape of this ·vesicle, is• extremely,va,riab\e from specimen fo specim~n; probalJly;.due 
to muscular contraction. • -• • • • · • • · • • • • • ' • 

On either side of the vesicle are excretory tubes as shown in Plat~ S. The ·individual 'tubes 'do ·n~t 
preseni:'a· \mifornFbcire; . although they: preserve OI\ either side', . retnarka~le;sytnmetrf in,'-relat~on: .:wifie 
vesicle. . At : tlie:Jevel): of.: the·· p_os(eri_or 'testis- t_4f outermost'· tub~s·i•\ianish~~ endingt }?lindly,:. , :'J::fie,::two .. 
innermostttibes ori··eithet.side-p~rsist~into-the higher levels·ofthe-body~· .. . • Fl_aihe!ceUst ,,(ere·n()~·obsetv~d~·: . 
either in alcoholic specimens treated with stains~ and sectioned, or in live specimens exa•mine~fo Mrnialf 
saline. • • - ., -- , • ••. ·-· . • - -. · . ., , _.- .. ; .-

. -'.'Withiitt~f ~xcretory-,r~-side:an&the··:~6dfsi11usesc,vas!ob_seiy;¢da:.-cotpiisc1:1lat~d•,aggluti11ate:oi.coH_~i#.( ·-· 
When -· ~tainecl-',iiF Picro·~Sa:ure.;fiiclisin, this- colloidal:. matter 'resolves1 into_t :c~Jhilarf pl~tes: ,w~1h°!def.ii'i'it~'; · 
nuclei~ • • • •• • • "'· •• • 
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. : DISCUSSION 
} :fhis sp~cime1i':accdrds 'mosf :ill its· genefai . featlires ,vith: the i?,eriu~ : Ncphrosfoinum~ ·met£ i 909/'fqr} 

which _the generic diagnosis is as follows:- • . --= . · • · • • .- • .: ·-· • .• : · · • ·: 
. Ilociy dorso..;~cntrally flattened; collar broad.and kidney-shaped with a slight dorsal depression, and a 

str~hg ventraL_i~d~ntation:; .collar ~pii:ie~ in one _qorsal m;1bro_k~~ trow.; !.>mall tn the ,n~iglibo:urh_op'~ of 
the. dorsal ~i,d41,e-lin~, ':peco,ming . bigger. posteriorly at .. the _flanks.; cuticle smooth ; preph~rynx very . 
small; oesopliagii's extremely short;· vefitral ~-licker stJ:qngly imiscular po.steriorly,· funn~l-shaped, ]_~mg, 
not entirely in·'the first quarter of the ·body; cirrus-sac·sn:ial1i lying dorsally to the anterior part · of the 
acetabulum;-:te°i,tes in the' -hinder •halLof the body, _ median,: compact,· and' tandem. ·_ Ovary diagonal, 
median, a shqrt :d~stance-in. front of the testis_; • yolk-glands. laterally placed extending from .the posterior . 
to the hinder ~nd ,:of the posierior level of the acetabuhirri; ut~r·us long strongl:ico~led; ·eggs_nu~erous, 
0.102-0.108 ··mms. in ' length an·ct· 0;061-0.068 • mms. broad: • 

. : ·: · •. (Tianslation from Dietz1i ):• • . . . . . . . 
·;From avaii~bie :literathr~ it ap·p~~r~ that th is :g~nus·· ·co~tains two speci~s, N ephrosfonn1m: ramb~um, • 

Sonsino 1895/arid Nephrostomum'. liriuµ,~Tu-IDrassos.....1922 ~The lattei: was • described by Travassos18 

fro.~ .t_g.e Arc,leicla.r.h,ost S yrigrna sybilat.HL . • r · l as, first describ~d by,Sonsin.o as Echinosto-
niuin. r•?ri;'osuin :in l 89~: ariq ·redescribed • v • ·s . '. dhner. (1902);_ and then Dietz r_ed.escribed.it_ . 
.itj~/ ~9la'~si._fie~ i_t . by cr~a~i~g, a' speciaJ g _n· eph~o.~ to contain t hi~ specie,~.- • He collecte~ his .' 
~afim ,al from Bulb¥cu~ ..-i}i1s. . . . , . ,,,---.__...._ • • •• • • • • • • ... • 

• J:he present species .· agr,ees closely w 
wh~t :~xtt;?~ ~he 1, agree~ent ,holds,:-:-:-

ASUREMENTS .IN J.\1MS. 
: N. RAMOSUM SPS.-DES'CRIBED 

t~:ngtli or fna~ui-e ?ar~Mn v~rsity10 o rt. . re;._500 11.400 • 
Width of collar • . . rp h~ ·1.:wO,. 7z~6JS) . 1.140 ...;._ 1.220 
• Corne{spines lerigth • • • ·f_oge .. ~r llo.66-oce to.'Ms 0.059 -- ~ : o.072 
Coi-n·er 'spines· breadth • . . • .. : • • ff.027 0.040 0.034 - 0.041 

:LatyraJ. spines length· . .; .,, ... . . 0.055 - 0.070 . . 0.050 -,- 0.091 
Lateral spines -preadth. . .. . ' . . . .. . , 0.027 - 0;040 0.028 - . 0.050 
Depression spines length . . . . 0.012 -'- · .• 0'.014_ 0.022 - 0.041 
Depression· spines breadth . . • 0;007 _, 0.008 • 0.013 :0.031 
Oral sucker • 0.380 - 0.430 0269 -- 0.484 
Pharynx length. . 0.290 .,.:_ 0.310 · 0.284 ._:_ 0.411 
P;harynx,:-breadth . . . , . . . . . 0.190 0.230 0221 -- . 0.363 . 
O~soph,agusJerigth - ' . .. ,. 0.169 _:_ 0.185 .. 0.253' - 0.320 

· Lengtl;l of,YentraLsucke,r 1.250 --:- 1.560 • L250 - :1.300 
. Breadth across uterine portion 3~300 • - 3.400 2.200 -:- 2.600 
Lerigth . of ovary • . .. . • • . . 0.662 - 0.735 0.411 ~ · 0.648 

·nreadth of'.ovarv .• ' · 0.261 ~ · 0.308 0.210 - 0.348 
' :f~sfis. diameterw •• , •· . . . . _· . 0.624 0.69J 0.205 -,. 0.822 . 
,Dis'tance .,·of oyary in front. of testis 0.385 -:- Q.462 0.110 - 0.553 
·Eggs length • • • • • 0.102 -~- 0.'108 0.100 - . 0.130 
BreadtJ:l _(Eggs) . . • 0.061 -'- 0.068 0.050 -· 0.060 

. Fro~ thi~ table it is cleart}iat·the specimeris which were in the hands of Dietz were more robustth~n ... 
our'. material. ,,: And.also Dietz17 reports tHat the material which ,vas collected by Sonsino was still more 
r9bust .than his, .even .to the extent of 18 mms., i.e. a difference of 50% in length between his material . 
and ,~hat of Sonsino .. · . . . • • • • 

The present specimens agree fairly closely with Dietz's material as the above table illustrates· and · 
perhaps,ifcompared-,with .Sonsino's. material the small differences in measurements . which coipe out 
betw~en this material and Dietz's would still be greater. · Some:of our material is eve11 100% _and ov_er .'. 
smaller than Sonsino's giant Trematodes, which Dietz regards as conspecific with his material. 



 

 

Se.condlyrafi:lfough the present material would seem to be closely relatedto Nephrostomumramosum 
as shown for ~xample by the occurrence of forty-eight collar spines grouped into four " corner '' spines 
and six small spines in the dorsal_,depression, yet there are certain differences which .in our opinion 
warrant the separation of our materialinto a new variety : . • • 

. . 

(i) In an essay on the systematic position of the _Lepodermatidae Baer19 stresses the evolutionary 
significance of the excretory system in Digenea. · According:to him, Odhner stresses the fact that . 
of all the systems the excretory system seems to be the ·most co·nstant, and that .according to the· 
work of Cort · and Faust the shape of the excretory vesicle serves as a constant character in the 
systematisation of the digt:netic Trematodes. _ .. ... 

In_ his diagram Dietz17 has figured the excretory system _of Nephrostomum ramosum as a plaiii . 
. Y-shaped system with no . vesicle ; in the present specimens an enlarged excretory vesicle, with its, 
accessory canals, a1id an irregular system 9f body spaces opening into it has been faU;nd . . 

(ii) From his ctiscription Dietz17 • does not· refer to_ the exact shape of the o"ral sucker which in our 
case has the posterior side more or less elongated as 11lustrated in Plate .5, _nor does his diagram • 
figu~e it thus. . • • • . _ . . . 

(iii) The length of the oesophagus is in o • t double the length ~f the oesophagus ih • 
Dietz's material. • 

. . 

(iv) •. The testes in th~ spedp:ie~s .. ~}{~m~nf , 0 ~- ~~g~l.arlr ?Val, :w~~.l~t in our case they 
vary muchin shape and:size. • • •• ' •• j IN. VIDE 

• (v) • Lastlythere se~rrikt~~h~:i~:t;ikirig'ctt I' I lUMJNf: ·Ill Mus )ie.sp(nes:_found ii1ihe dorsal depres-
• sion of the collar...:.'.ifi-e;se'"b~irii(more rob ' l • : \.: .:_p --- • • • • • •• 

Whilst perhaps it might be felt that these poin~~~ ~ - ific importance to warrant the_ 
separation of this species from Ne ostomum ramosu ~-- -'"-"-"'" L • ered opinio11 that the agree:. 
meilt on several points of taxono I . nW~ifif!iil~ ~~~·-•f-'-Vsition of the collar spines is 
too great to justify such a step. _ Together in Excellence . . . . 

The presentspecimens are, therefore, diagnos~d ~s-:a:n~_,y vaerity of Nephrostomum remosum which 
shall be known as Nephrostomum -r~1mosum tyu1iiiensis (Var. Nov., the name T yumi being the historical 
valley in which the hosts lived, .a~d.~her.e the.,~rS!se~t research was carried qut. • 



 

 

·A/ , "_:;;.;.· · 

B. -. 
.. :c~ · ... ,.'.:,:'. · 

':'J.-..Jtt:J:U'tl~U::1:'.!L J ·raffiOSUtn ~yumi¢ns~s· .• 
t aterm over th·e ·s~-cket~ 
• the egg.~she~'i-~opf !~x·/ 

University of Fort Hare 
Together in Excellence 

PLATE ·v . 
.A~ ''"· ... . ~.:. -' .• Collar: of !'f. r. tyumiensis: 
B. _:. Excretory system. of N. r. tyumiensis. 

Fei,ruary, 195f 
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• CHAPTER VIL 

CLASS -'--------'-----' Nematoda . 
• SUPERFAMILY _. --Spiruroidea. 
SlJB-FAMILY Acuariidae, Se11rat 1913. 
GENUS Acuaria, 'Bremser 1811. 
SUB.:.GENUS . -'----'----· Synhimatus . 
. SPECIES. . . . . S;. invaginata, Lin: 1991 . 

.. Of si~te:en Herons examined, eight ,,,ere found to harbour a certain type ot small Nen1atode irrthe · 
gizzard. When dead this Nematode is found embedded in t_he stratum corneum of the gizzard; budn 
the live state, the Ne_matode.is attached at ~me end,\vith ,the body ,free in the alimentary ingesta.. The 
Ne~atode is whitish in colour, and the cuticleis- quite fransparen~when the specimens ~re ex~mined 
alive·in Ringefs solution~ There is a big disparity in the numbers .of the two sexes present; there,. are 
always only a very few males to be found in a fairly large population; the ration being more or les~ t:vvo, or 
thre~ males out of every fifteen sp·ecimens. _______ .., _ .. ·. 

The Nemas are characterised by th~ir poss s • i ul~r cordons at th.e anterior extremity, 
the cordons being apparently raised portions. iu"(>.Y'}',~terid from the.anterior. extremity, back-
wards for about one twentieth of the body le · g ~~~-.... • forw~rd~, :and·instead.of re~~hing 'the 
anterior extremity, anastomose in pairs ori th la: mvn in Plate 6. - • : • • • ' 
. .r1k~c?rdons .begin as narrow strips b~t gr ·c1 truMI}j~ l,t>i" ader, remaining more or ·1ess constant 
ro~i-~d 't.1?,e posterior bend and in their recur\:~~~ffien~ !!JJ'he cuticular signature on the cordons 
comprises thin delicate ridges or stdae which . e ·minµtely • cised, giving the appearance of deJi_cate 
scalloping/when seen under high po\ver. • • As seen • • ecimens, the cordons are quite plain aria. do • 
119.·t-I~ave!·h· --~_ .. •. mar·g· i·.mil .. si_n_u_.:_a.·t·1.·o_._· ns . icted ·.i·n _P. la. t-~. 6·. •_(D~ ~on.d,i itiftt ,_vhich arises after_ fi.xation. __ o ____ 'f the· 
.. ~pec1me11s ~nd prob~.Mx:··s!:µe_ to sH .. ersILy_or .rQrt nare . ' . .: . : ' . . 

: Behind th~ p~sterior e<lge _of the cor • • -~ its margi_n,. there is situate4_on 
either lateral surface a cervic:al p~pill~ or spipe which, is tricu_spid. • It is directly ·co~tinuous w.jth the 
cuticle, there being no basal portion. j The papillae are more strongly. develcped in :the- fe_male Jhan in 
the male, th~ two outer cusps beipg slightly m,ore developed than the middle_ one. • 

• W_!ien kept in Ringer's solution·, for three to five days, the cuticle rema.ins q~ite transparent and only 
becom_es op~quejn alcohol preserved.specimens. Generally the cuticle shows annul~r -striations, these 
are more :_evi4ept 'in the.female . th~n in the male · probably due to the 117-ore robust form of the body .• 
. Such striations bc>come progressively brnader towards the hinder end. • 

_: The· mouth has t,\'O' lateral .lips and . opens. into · a slightly expanded portion of the veE>tib1ile. • • The . 
vestibule is Jong and highly chitinized; which chiHn also app~ars to be transverselystri~ted. dt passes_ 
into a muscular portior. of the oesophagus which.is relatively riarrmv; anteriorly ·gra·dually becoming 
thickened, until, immediately followi11g a cpnstriction, .it forms the glandular portion of the oes_o·phagus, 
much thicker than the muscular portion~. , This portion is the longest and, where it passes into the 
in!estine, has a strong constriction. , . :·,' :'. . . 

. ~· . 
MALE :_ . : • . . ., .. , ., .. J . • . _ • _ . • • . . • 

The males are thin · and 1,viry and _when killed t~nd to coil :up into several loo_ps. They are slighJly 
_shorter thall' the females, their length varying from. 9.5-10.1 mins. Applying Cobb's formula .to one · 
. specimen, the measurements are :-· - • • •• • • 1 . • • • • 

2.85 - 47:85 • :so.02 99.2 
=10.1-

. 1 :26 2.53 • · : 2.53.. 0.28 . 
_lVIeasurements for the ·cuticular structures of this specimen are :-, 

Greatest -length of cordon' • •• • • 0.49 . mmi. 
Length, of tecu~r,ent portion . . . .· . 0.30 ,, 
·J;)istarice of tricuspid spine from ·anterior end 0;60 - ,, _·· 
Maximum width of cordoned area • 0.095 • ,, 



 

 

The cuticular striations anteriorly average from 0.004 mms. to 0~006 mms., becoming progressively 
wider to an ~xtent of 0.009 mms. in the more distal regions. 

The caudal alae are thick and vesicular and not spread out laterally in leaf-like arrangement, but 
extend over most of the lateroventral surface of the body. They originate at a distance of 0. 99 mms. in 
front of the cloaca} opening. The striations on them.are broader and towards tl?,e distal extremity have 
a mean width of 0.013 mms. The cloacal opening is on an.elevated portion of the body and in the 
specimen examined extended 0.032 mms. beyond the surface of the .body. The opening is not simple 
a·nd appears to have lips. The post~anal prolongation of the body is 0.078 mms. in length. 

There are two spicules, the right one well developed· and· robust, and the left one very thin and 
rkdble as · can be seen when it is handled with . a needle. The right spicule measures 0.864 mms. in 
length~ • It appears to be an ensheathed structure with its distal extremity bent and: protn.iding as a 
digitiform process from the sheath. 1At its proximal end, it is slightly. knobbed and measures 0.051 
mms; across its broadest portion, and then maintains a more or less constant diameter of 0.034 mms. 
The left spicule measures 0.46 mms. and from its extreme flexibility appears to be non-functional and 
atrophied. • • • • • 

• In the male the measurements of th g~al complement are as follows, for a specimen 
of 10_.l ems. length :- • 

Length of the pharynx 
Length of anterior oesoph~gus 
Lenght of posterior oesophagus 

The chitin-lining of the vestibule 1 
vestibule is 0.016 mms. 

FEMALE: 

• 0.285 mms. 
• 0,.900 ,, 

3.600 ,, 
i • whilst the average external diameter -of the 

The females are more r st -than the. ales Iv longer. They vary from 10.9-12-3 
mms. in· length. • In :one fe......-u-.......... 1.>:...tvl~:lt!1lllll.~ kness of 0.3.63 mnis., the measure-
ments of the cuticula,r structureSf'Bytff ;,.,Y.'ti1J:xcellence . 

Greatest length of cordon- . 0.474 mms 
Length of recurrent portion • _. 0.321 ,, 
Distance of tricuspid spine from anterior end 0.537 ,, 
Maximum width of cordoned area • 0.101 ,, 

Anteriorly the .cuticular striations _ofthe.female are 0.005 mms. wide and increase posteriori)' to 0.013 
mms.. As seen in live specimens the posterior termination of the cuticle appears quite plain and normal, 
but in killed material the cuticle generally forms a campannl~te invagination with the body severely 
~ontra~ed and only its post-anal prolongation lying in the. bell. Whether· this telescopic invagination 
of the cuticle is a normal feature in the live state, cannot be said with definiteness, but the cuticle has 
been· observed invaginating.gradually in specimens Jhat were being examined in Ringer's solutimi. 

The body proper of the female is cl1aracterized by a thumb~like tail which is wanting in the male. 
The tail is a pointer of the body displaced to one side _of the mesial axis. • It has a mean diameter of 
0.013 mms. and a length of0.05 mms. At the base of the tail lies the cloacal opening next to -the vulva. 
Iri a specimen of 12.3 mms. from which measurements were taken, the cuticular bell projected for a 
duistance of0.225 mms. from the base of the tail, whilst its breadth at this level was 0.157 mms. At-the 
-same level the body width inside the cuticle was found to he 0.094 mms. 

The pharyngo..,oe~ophageal apparatus of a female, of length 11.5 inms. has the foilowing measurements 
Length of the ·pharynx 0.298 mms. 
Length of anterior oesophagus . . . 1.25 :- ,, 
Length of posterior oesophagus . . . . 3_. 7 , , 

. - The.external diameter of the vestibule averages 0.016 mms. whilst the chitin liningofits walls '. has a 
mean thickness of0.006 mms. The diameter of the anterior oesophagus at its thickets .portion is 0.095 
mms., whilst thai of the post_erior oesophagus averages 0.158 . mms. 
· Akohol preserved specimens even when cleared wit,11 Langeron's lactophenol ·or ~v~th _Creosotum do 
not show the a·rrangement of the genital organs due to the gravid nature of the uterus ;fill~d _with eggs. 



 

 

.:The· oyije_ctor atthe posterior extremity sometimes shows in the~·e _spe~imens,. btit the exarili~atio,n of 
live specimens k~pt in Ringer's solution was'found to· be very lielpful, as t};ie course of the uterus.can he 
followed with the movement of the eggs. This, however, had also to be supplemented with a'micrp-, 
disse~tion .of the parts concerned. • _ • • • • • • • • . • • · j -. . 
• The sirigle·ovary is a long tubular structure, which makes a double coi!°as sho\'vn in Plate 7 (B)\ the 
. coils lying round the oesophagus. It arises in~ensibly from the oviduct, at first narro,v brif gradually 
enlarging to a maximum and then· narrowing down to end with a weU- defined rounded extremity; ' The 
component cells of the ovary are very clearly defined, being more or less rounded· pentagonal cells.-with 
clear centrally situated nuclei. - They are largest at the thickened portion:ofthe ovary, where they are 
most_ ~videµt b.ut become progressively small towards -the tip of theovary. . • • . . • . . .. , . __ 

The oviduct passes above the oesophagus a11d as it .leaves the ov~ry becomes a v·ery tltin duchvhich 
. passes py an~hrupt step to the b~ginning of the uterus. . This is at first relatively narrow anq is a5more 
• or _less regular tu~e. · At its proximalportion the t1terus appears to be glandular ·and to be composeci of 
denser tissue; an observation s11pported by the fact that eggs are only seen a short distarice·from this area. 

The _uterus then ·runs backwards; dilating to form a baggy structure which is·eithc"r doubled upon 
itself in some cases~ or ruris straight back towa • the animal. ·On reaching this portion: 
it then runs under or above the ovijector an e; 1;1~ plete turn to run forwards for a short 
distance, and then recoils again, to run to the ov· ifj')Hl terior end. • • 
. Posteriorly the vulva opens next to the anus int a small de , -s ion: The vµlva leads into a.thickened 
and highly muscular ovijector ·nearly globular i - • asures 0.876 mms. _in length and acrnss 
its brnadest cliameter it is 0.689 mms~ · It ha a ra~, n lined with chitin. . This lumen has an 
internal diameter of 0.017 mms! · in· its ·undist ed At its vulvar extremity it is controlled 
by well developed muscles acting as a sphinct·. , t ell' re ving been well observed .in a live speci-
men during the act-of fecundation; The oviJec r then pa es into a tube ·which in several_ specimens 
.examined ma!~es a somer~ault curve as it proceeds o~ . r s without any apparent histological differen-
tiat~on int_o vaginal and :unter._inc_ o • • • :P • ~fli rfi iijif~ ·\bthe act o __ f fecu_nda·t.ion_, .th·e·· 
_vagina -would seem . to compnse tH ft'I . 4M1i., eM e ~ome arranged mto . a. smgle 
row as iHustrated in Plate 7 f A). Ont J@ ·~, {fefl _ d this which is filled to capacity 
with eggs would thus mark the end of the uteroduct. • • • 

DISCUSSION 
From the foregoing description these Nematodes accord well with thesub;..family Acuadinae, Raillet; 

Henry and Sisoff 1912, and with the genus Acuaria; Brei:nser 1811, for which the genrric diagnosis is ·as 
follows:- • •• •• • 
• A.cu~ri/nat: : With two simple lateral lipa ;cephalic extremity without any cuticnlar thi~keriings or 

shields, but with four cordons in. the form of ridges or grooves, ._ directed posteriorly freqllently ttitni}?g 
forwards again and uniting on the lateral surfaces .. ; cervical_ papillae behind the ·nerye-ring; lateral 
flanges- absent ; vestibule with thick walls _usually transversely striated, oesophagus cylindrical, consist~ 
-ing of two parts. ·_ . ' .. _ . . . . . . 

. MALE: Posterior extremity rr,lled spirally, _caudal alae pre~ent; four pairs of pedunculated pre-
anal papillae anct·a variable number of post-anal papillae. • . 

FEM.ALE ·_. Posterior extremity blu~t ; ·vulva usuaily in .the posterior third of the_ body ; ovijector 
Rhort ; uteri divergent ; oviparous.- ••• • . · _.- .. 

·Paraistes of the oesophagus and gizzard of birds.·· '(Afte·r Yorke ancLMaplestone20). • 

rn· 1912, Raillet, Henry and Sisoff separated the niembers of the genus Acuaria, Bremser 1811, into 
five subgenera viz :-:- • _. _ • . . , . • . . . . • • 

(i) __ Acuaria (Bremser 1811) Raillet, Heilry and Sisoff 1912. • · . 
(ii) Clleilospirura (Diesing 1$61) ~aillef, Henry and Sisoff 1912_! 

(iii) ... Synhimatus, Rail1et, Henry and Sisoff 1912. • 
(iv) ·nispharynx, Raillet, Hei1ry and Sisoff 1912. . • _· .. 
M Hainmania,Raillet, Henry and Siso:ff l 9J2J°(Syn: : Echinuria, Solowiow-1912 and elevated to a 

genus by Yorke and Maplestone 1926); 
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These sub-gen.era differ mainly in the disposition of their cuticular cordons, whether they are recurrent 
·or not, or recurrent and anastomosing or not.< T_hey are, therefore, different in thatthc cord:ms in:--

;• (i) • Acuaria are directed ba~kvrnrds and not anastomosing. •· • 
(ii) • Cheilospirura are directeci backwards and not ana$tomosing, the difference between .this sub-

·genus and Acuaria ~eing m the disposition of the .spicules. 
(iii) Synhimatus ~re recurrent and anastomosing in pairs on the lateral surfaces . • 
(iv} Dispharynx art:! recurrent but not anastomosing. . 
• (v) Harr,imania are not recurrent but anastomose posteriorly .. 
From this analysis the Nematodes under question agree best with the sub~genus Synhimat1.1s for 

\vhich the diagnosis according toYorke and Maplestone20 reads :- . . 
Cordons rec1.trrent, and anastorriosing on each lateral surface, cervical papillae tricuspid when seen. 
Male : With unequal ·arid dissimilar spicules, ordinarily five pairs of pbst-anal papillae. . 

Amongst ·others this suh~gen~s ~6.ntains the following three species. which ha~·ebe.en described from 
~ertain Ardeidae :~- • • • 

• ··synhimatus alata from Ardea 
Synhimatus brevicaudata fro 
.Synhimatus invaginata from A. 

The original works of _Rudolphi, Ll['I. 1~~C-B~OOH;J;,1 ujardin and Gendre. on the foregoing species 
have not been available, hut the des· ri ~'"JUli:iHl':•u.~atus invaginata by Skrjabin 1924, quoted by 
.Cram4 compares favourably with that o st described as the following tables illustrates: 

ALE 
University of F .N"J.:f!,.f'l.u'\.P.~.1:V:H:,NTs IN MILLIMERTEs 

Together in Exe NEMATODE 

Length . of body 
Length of pharynx 
Anterior oesophagus · 
Posterio~ oesophagus 
Greatest length of cordons . 
Lateral anastomosis of cordons 
Distance of papilla from anterior • end 
Origin of al~e in front of cloaca 
Lengtlf of•right spicule . . • 
Length of leftspicu~e .• 

· FEMALE. 

10.45 - 11.10 
. 0.25 ---'- 0.27 
0. 96 _;_ 0. 97 

. 3.20 
o.s5· 
0.30 
0.63 
0.80 
0.90 
0.47 

.DESCRIBED 
9.7 - 10.100 

0.285 
0.900 
3.600 · 
,0:490 
0.300 
0.600 
0.990 
0:860 . 
0.460 

MEASUREMENTS. IN MIL 

Length of ·body .. 
Lerigth of pharynx 
Anterior oesophagus 
Posterior . oesophagus 
Greatest length o_f cordons 
Lateral anastomosis of cordons 
Distap.ce of papilla from anterior end · 
Eggs : length • 
Eggs : breadth . 

S. INVAGINATA 
12.200 '_:::_ 12.800 
0.280 • 0.310 

1.000 
• 3.500 .__.:._ 3:600 

• 0.610 
0.330 
0;770 

0.027 _:.:. 0.029 
0,018 - -0.019· 

NEMATODE 
DESCRIBED. 

11.500 - 12,3·00 
0.300 
·1.250 
3.700 
0.474 

·0.321 
· 0.537 

o.02s·. - • 0.028 
0.016 :_. 0~019 
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Frorn these considerations the Nematodes in question are ~aken to belong' to the· species Synhimatus 
invag£n.a'ta (Linstow, · 1901) Skrjabin 1924. 1 , • • • 

!\ccording to Cram4 S. invaginata o~curs under.the tunic ofd1e gizzard; and has been coUectecff{~rii 
Bulbucus lucidus, Ardeo!la ibis, and A~dea. purpurea. Jt has been reported, in Germany, Corsica, 
Algeria, and French Guinea. Its life history is not k~own. • 

In spite of this recorded agreement, ho,~ever, there are certain differences which perhaps are real and 
must be placed on record :-: • • , . . . • . 

(i) The pre-anal and · post-anal papillae said to occur in the male have · not been observed in .the 
• · material examined. • • • • 
.(ii) As regards the two symmetrical papillae on each lip ~lso mentioned by Cram4 is her generic 
• diagnosis of the group-these too could not b~ made ou~. • • 

(iii) A point too, which is important isthat tI{ere is only a.single ovary andfemale genital tube.whilst 
in the diagnosis of Yorke and Maplestone, theseare apparently double as the" uteri" are said to be 
divergent. This point is either not a generic feature or the present specimens should not fall into 
this genus. · On the other hand this dive gen • • e· typical of the sub-genus Synhimatus, 
a· condition which would necessitate th ~~1i:xa.i~ti11QJ)l sub-:-genus from · its present rank and 
elevate it to a generic status. Such a sch ed already·by Cram4 though apparent-
ly more from a point of systematic coJn . .any facts qf internal an~t.9mical div~r-

. . gencies as no men ti.on of this fact i~ mad _. • • • .. • 
If the material which was in the han s • s identical with the· material collected.· 

•. from the gizzard of Ardea melanocephat~~~~~~!!9~ ·can be said against the· diagrams · of 
•. ~endre as pictured by Cram, viz ::-

The diagram of the posterior portion of the fema , es the uterus .as a plain tube with no regional 
modification into a muscular ovi· or: EitheP he m • l.w i • :was in the hands of ·Gendre was 
defective or the two specimens un . -s liSI ?I ' C - le. . are 

Together in Excellence 
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A. - , Anterior cxtrenii • 
B. Posterior extrem 
c~ - : .. ; . : . . . . Hig 
D:··...,...... 

University of Fort Hare 
Together in Excellence 

PLATE VII. 

A. Posterior region of genital duct of S. invaginata. 
B Anterior region. of genital duct of S. invaginata. 
C. Posterior view of the body whole. 
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· .THE •• PARASITES·:OF ' ARD EA· MELANOCEPHALA 
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~PECIES · 

CHAPTER • VIII. . 

Nematoda . 
-----'---------- Spiruroidea. 

----- Thelaz~iidae·, Raillet 1916 . 
Desmidocercella, Y o'rke and Maplestone l 926~ 

·n.·· kwalimari# (Nov. Sp.). 
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··:- The mate.rial bel9nglllg: to 'this gerius comprised several males and females, . coUe,cted .from the body 
cavity;·the aii.:sa~,~nd:_the ll!ngs of_some:of the hosts~ One of these Nematodes was found'in the peri::. 
cardiuin of one host:-heron, :·but itis_ suspected that thiswas a case· of wanclering .. • •. • _ . •. ' • • . .• ·-• 

-When a·liv~ these' N~~at~~es . are tr~n~parent but· _after.1@i_ng.witl1 hPt 70.% aicohoLassume. awhite 
opaque colour. They are Slll,all • filliform N~matodes whi~h taper to a rounde1 ·e~t_n:mity for the 
post~rior two:..thirds of_ the body. T he cuticle · is apparently #smooth,. but on focussing deeply with a 
high-:-·powered microscope~ a delicate transverse striation is· discernible. T he cervical. papmae at the 
level of the nerve:-ririg described by Seur t i c r ella: mimidica, Seurat 19~0, are· wanting 

. and the __ lateraL flanges figured by him fort ~~~Les~-00 ot occudn the present specimens. • • 
: The mouth is at the aiiterio:r end, is ter i i eel _with two broad lips ,vhich' a~e whole 

and not subdivided into lobules. On eac l ,us...a--aa-INll-lltc.r e refractile papiHiform organs, ~vhich zre 
sub median in position, and prominent at h ;lM~r ~~1~11).ity. • The mouth opens· into an. infundi 
buliform vestibule which is heavily chitinis ;v 11 in the region of the mouth a butts latu-
ally on eithe.r side, forming short thickene , u tre e , w • hlie on either side of the mouth cavity: 

. • The oesophagus is short, subcylindrical, and • ti~gui~~a • into two part~ : a narrow anterior muscular 
portio11-, and ·a thickened, p6ste~ior glandular po • • . . he sub-divisions are roughly marked by the 
anterior· n~ural. commissure, w • • qw, ?J • s • . Wfi~ • :,T h~_latt_e~ is.about one-ninth_ 

• of the total length o,f the _Neina ;Ji.N I I;> e . le 1 osteno:qh1ckened oesophagus 
narrows down rather abruptly to pas~ · m!~~~1Pe1m1~to the·exterior:at tlie hinder end of. 
the body~ • 

MALE: 
Themales_ are on the average 2~--3 mms~ shorter than the females. _ ·when killed the posterior end of' 

the body becomes curve·d ventra~. _ The di~ensions ofone of them by·Cobb's formula are :_.: 
~705 14.7 50 98.4 
------------ 4.4 

,1.43 3.6· s.o · 2.03 
The,:vestibule is 0.031 mms. deepand 0.007. m,ms. broacL . It passes -i:r;ito_ an oesoph~gµs-ofa total 

length of 0.648 rums. • The a1,1terior muscular po_rtion me~sures 0.1 mms. in length and 0.028 mms, in 
breadth. The posterior glandular portion is 0.54~_mms.Jong and 0.056 mms .. broad, :across it~ widest 
portion. This then passes in.to a straight plai_n intestine of an average diameter of 0.038 mms: The 
cloaca is a: dilated portion of the distal part of the intestine where it receives the spicule sheaths. • Its 
apertureis_ 0.059 mms. from the pos~erior extremity. . _ ._ .. . _ .. _._ _ . 
·_ The e;c~~to_ry pore: ~ccurs at a level posterior to .that of th~ nerve-ring, being ·o.174. mm~. from t~e 
anterior .end.'. • • • • . • • • • 
• .··Th~r~· are tw6 spicules, unequal and dissimilar, and ·the~e is no gubernaculum. • The _.right spicul~ is . 
the 18;rgest, and is a -~JOomeran~~shaped struct~re ':'ith a length of 0.395 ~ms: . It i~ more or less uniform 
in diameter though it tapers shghtlytowards its distal en~. • The left spicule ls shorter and broader, ·and 
is also slightly curved and differs considerably in shape from the other. It is 0.126 mms.fong,.beii1g 
0.019 mms. b_road at its proximal portion and gradually tapers to 0.006 _mms. atits distal extremity. 
'.:The genital :papillae ~omprise·a single pair of sessile refractile organs immediately behind the cfoacal • 
opening. There are'nq_ pre .. anal papJllae. ': • -: . •• · . . _. .. •• .. . 

fo Desmidocercella numidica, $eurkt21 describes ~ubterlllinal'patch in the female~ only, which · he . 
~alls a cuti~t1lar : hu1_tpn. • SoJcmotzin.22 _describes .the • same patch w hjclt h~ _· ~}$9 rega_r~_s_ . as a-cuti cular • 
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structure in Desmidocercella incognita, Solonotzin • 1932·. This patch, which is quite a constant feature . 
. in both males andfem~les, appears to be sub-_cuticular, in our obeer,rationsin t~ese specimens. . 

FEMALE: 
The-females are longer than the males.· The dimensions by Cobb1s formula ofa 7 mms. specimens 

are:.:_ 
.45 9.0 • ·7.9 88.7 
--------· =7.0 
.90 2.9 2.7 1.4 

The_yestibule is. 0.03°2 mms.· deep an·d 0.009 mms. broad. The 'thin, anterior muscular portion is. 
0.125 mms. in length, and_ measures 0.034 mms. across.. The. thicker glandular portion has a length of, 
0.473. mms. and has a diapleterof 0.064 mms. ac,ross its wiqest area_~._·. It then passes into _an inte~tine-
,vhich in ·the anterior region has a mean diameter of0.04 7 nims: . The anal opening is ventrally situated 
at a distance of.0.079 mms. from the posterior extremity. . • . . . . • 

The excretory pore is placed at a distance of 0.158 mms. from the anterior end. From. it runs a short 
duct which divides into two branches, ruc-ctcrm:~1:JN-tJ:rc-~·ubcuticular. hypodermal tjssue. Seurat21 

observed this duct in. Desmidocercella n m· , 4 that it entered a Ventral Gland below the 
oesophagus. No such Ventral Gland ha @e observ i.JY he present species. As regards its physio-
logical function and that of the lateral e e ory. canals e is still much disputed argument. .. They 
have sirice Leuckart's time been describ ~r t Lapage23 says there is no real evidence to 
-support this.· ·According.to him Von Keip11Jlllt&J~~,tfitt1t.01~tt~ll1 hypodermal t issue surrounding.the lateral 

. canals, to which an excretory function h s 1 ° ore to a liver than a kidney and Mueller 
suggeste_d that Leuckart named the so call excre ory s tern thus for morph~logical reasons. After 
extensive experimentation on· the pH of th • • dat • nd its· chemical nature, Mueller according to 
Lap. ag_ e23 condu. d·e. d that the la. teral <;anals are. no. t ex.ietor. y and. the only for. m_ o, f excre. tion .in Nema. t. o.· des. 
is diffusion through the cutid . ptI: • titw! ti "\ land in Anisakinac where there. 
are no lateral canals. is not excre. tory_r~tlier.fh'A~ attr· ,l!J~H~.11t the secret.ion_ of some" saliva II si1ggcst~ 
ingthat this may in blood-sucking sf>~i'Afyalpl ~fmll~agulin. Lapage23 maintains that this 
observation is strengthened by the significance of the fact that the '' excretory pore '' has moved forward 
to the anterior end, where the fluid it discharges comes into direct contact with the tissues ·on which 
these species are apparently feeding. He also confirms the idea thatthe Ventral Gland and the lateral 
canals are apparyntly more·digestive in function than excretory as has heretofore be~~1 suggested. 

There are two· uteri, and two. ovaries lying in the anterior and posterior "fields :respectively. The 
uterus from the anterior ovary runs backwards for about half the length of the uterus from the posterior 
ovary and then curves fonvards to unite with its other fellow from _the back, to form the vagina. • • 
• The ovaries 1..mlike those of D. numidica are not contiguous, but lie opposed good way from ·each 

other. Each is a. small oblongish body with small nucleated cells ; it measures on: the average, 0.032 • 
mms. by 0.063mms. The oviduct arises insensibly from the ovary·and in each case forms a characteri-
stic loop in the anterior and posterior fields. It is 2.6 emms. in extent and thickens gradually to ma_intain 
a more or less constant diameter of 0.047 mms. • 

The origin of the utero-duct is marked by ari abrupt thickening of the genital ductfrom 0.047 mms. 
to a tube the diameter of which at its proximal end is 0.0~9 mms. It then increa~es in-dia_meter to a 
maximum of 0.19 mms., and it is in these regions a sHghtly·convoluted duct. According to Seurat21 the 
dilated portion of the uten1s, observed by .p.im in D. numidica is the seminal· receptacle. • The uteri 
the-9- gradually diminish in size and meet to form a common genital duct which opens at the vulva; 
situated a little in front of the oesophaguo-intestinal junction, at a distance of 0.553 mms. from the 
anterior end. This common genital duct is 1 mm. in length and is differentiated into a distal muscular 
portion, the ovijector, about Smms. in length and \vith an a,,erage diameter of 0.079 mms., and a less 
muscular portion, slightly thicker than the ovijector, being 0.095 .mms., _across, -and formed by the 
ute~ine confluence. In all the females examined P.O eggs were p.resent. . • . . _ 
: The female as in the male also has a characterist_ic suh-termin_al p·atch. • Solonctzin found that thi~ 
patch.in P .. incognita W~$·Q~$et ,yjth spiny hafrs,· which, however; ·wer~ mi$sing in the male. 
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. ·DISCUSSION :-

From this• d.escription the Nematode examined appears to belong .to th~ genus Desmidocercella, . 
Yorke and Maplestone 1926 and is, therefore, probahly related to the genus Desmidocerca:, Shjabin 
1916. • The following table; however, throws it into the genus Desmidocercella,Yorke a_nd Maplcstone 
1926 :-:- • • • • · 

. . . . 

·_ Le1~gt,h_:~f Oes~phagtis_ Situation of Vulva Genital Papillae Structure of . 
hinder erid 

·213 :the · length of the • 
body 

In hindef end. None- · Short . filif6tni 
processes. 

Skrjabin 1915 
Desmidocercella 1/8-1/9 length of the Anterior .. . • • body 1 pair pqs~_-anal Cuticular 

· s,vell1rigs 
Yorke .: and • 
Maplesto~e_ 1926°' 
.$pedes under : i/9 length ~fthc 
: _: discussion • • body • 

The preserit species is, therefore, put i 
as follows :- • • 

i pair· p_ost-arial Cuticular 
swellings~ .. 

• ''Thelaziid~e : bodv short ;, mouth wit ips, each bearing two pairs of larg~ head 
papillae, the more lateral inserted at th ~~~~~ m;~!lMeral areas broad ; lateraJ. flanges present ; 
cervical p11pillae at the level of the ne ort and infuridibuliform ; oesophagus 
short ; one eighth to one ninth . - VU-F'lll-'!'~l divide.cl into t~o parts . 
. . Male: · Posterior extremity -,~~•tatt0Jl~·fb;!1,in,11i~ ·~j!'l!A(l!ii Ji~ e at its tip; caudal alae absent; 
a pair of post-:-anal papiJlae im Ve y unequal. 
·. _female f ·TaiLshort, bluntly r _ _ mall lateral _· subtcrminal cuticular 
swellings, vulva anterior, situated near the posterior end ohhe oesophagus; a~phidelphys~ 

·Parasites· bf th~ _air-sacs of ~quatkbirds. _ (After Yo;ke and Maplest:one2n). . ·: • . . . . .. . 
, ·· 

.• DesmidocerceHa numidica is the type:.species of this genus described from an unnanicd He.ton. It • 
_was_ ·fon:perly indud<;d in ~he g~nus Desmidoc:erca, Skrjabin 1916, ,for -which the type.;.species is D; 
aeiophi_la, Ski"jabin 1916/ collected ·from the air-sacs of Ardea citierea. • Yorke and Maplestone separat-
ed the then D.immidic!} fromthis genus and erected the genus Desmidocercella to contain this spC::cics . . 
Solo:rwtzin22 later added a new species D. incognita from the air sacs of the pheasant Phalacrocorax 
carbo.· · · · · • • . • • 

. •, . . . . . . 

The present species differs from Desmidocercella mimidica,, Seu_rat ·1920, in the follmving points·:~ 
(i) •·The lips_ ai-e nof subdi"\iided into three ·lobes and bear cine pair .of head p~pillae. 

(ii) There are no cervical papillae .at the level of the rierve:.ring. 
(iii) There are no lateral flanges. . . . •• • • • · • • · . 
(iv) : _: -Both the male and female possess the subterminalcuticular patches. 
(v} . -The presence of the chi_tinous buttresses of the vestibul_e at tpe anterior region~ 

Tt agrees, howev~, with it in the fact that :- • 
. (i) The oesophagus is one ninth the length ·()f the Nemato'de. 
(ii) The vestibu]e is infundibuliform. • · · . , 

(iii) . The oesophagus is hr t,vo portions, an· anterior muscular portion and a posterior glandular 
poi;tion. . • _ • • • 

(iv)_ The b9dy'is blundtly rounded at both extremities in both the male and the female. 
(v) .The vulva is situated at the anterior oesophageal region. • • : 

(vi) • The female genital Organs are amphidelphic iri disposition. . . . 
(vii) There are two post.:.anal papill?e, one :on either,side, immediately beh,ipg tlw~lb~cal aperture, 

and the spid1Je~ ~.re very unequal. 
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It differs also from D. incognita by the fact that in D. incognita :--
.. _ (i). there._are _four pc1irs anal papillae, two pairs pre-anal and two pairs post-anal. 

(ii) th~ vulva is the'posterior hal{ o'rthe body. 
(iii) the sizes and shapes of the spicules differ from those of the present species. 
(iv) the cuticular swelling_s of the fema~_e are beset with spiny hairs. 

. . . . . 

February: 1951 

On the groundsof these differences the ·present species appears·to be a type which has not yet been 
de~cribed., T_his species is, therefore, named Desmidocercella kwaliman:..~i, (Nov. sp.), kwa_liin~nzi qeing 
the ~bmJnon i1ame of Ardea in~lanocephala in the·se areas; • ' • • 

REVISION OF THE DIAGNOSIS OF THE GENUS ·DESMIDOCERCELLA 

S::>16notzin21 suggests that the diagnostic features of the genus Desmidocercella, Yorke tmd -. Maple-
stone, 1926, should _b_e modified in sue \ a)I t a t e erences. which are specific should not be 
mentoined .. At present such difference a , a riosis for the genus, a situationdue to _the 
fact that since its erection frem Desmid c c a num . ,1Ccl 1 the genus has, in. spite of addition of other 
species, never been revised to be sufficien I. ccommoda ,,( c of these different but closely aflined forms. 
So for instance:- 1N VIDE I 

• (i) . The presence of a cervical papilla a Bl : s erve-ring is only confined to the type of the 
genus and is not recorded from the o :-e m 

(ii) The presence of lateral flanges also he anter· end is another such character which does not 
appear to be- of generic import-but .is a spect c divergence. 

(iii) Also the diagnosis bl.JP.£
0 

• n~ se _ F@lct topography of the vulva as 
• ~nte!ior, whereas in D. incogn*A thcpj!rn org,w is diJIDgsed post~rforly-:and this latt~r specimen 

• ·1s without doubt closely relatecilfo .Lli~RiridieaftX'f.3 l!Le1ll&itocahty of the vulva wou]ct, therefore, 
appear to be of no taxonomic significance in-this group. 

\·iv) The number of post-anal papillae for the genus is defined as a single pair and allowance is not 
made for the presence of any pre-anal papillae. This again, however, appears to be too inconstant 
a feature to warrant its mention as a generic character. • • 

The up-shot of such an appraisal seems to suggest the revision of the generic diagnosis of the genus 
Desmidocercella to read thus :- -- • • • 

_ • The laziidae : body short ; mouth with t,vo lips whole or sup-divided, each bearing one or two pairs of 
large head papillae ; vestibule well developed, and funnel shaped ; oesophagus one eighth to one ninth 
of.the length of the worm, and in two parts~ • . . 

Female : tail short, bluntly rounded, furnished ·with h~'o small, lateral; sub-terminal cuticular sweil-
ings ; position of vulva variable ; amphidelphys . 

. Male : posterior extremity bent ; tail short and bluntly rounded, with or without cuticular swellings 
po"st-anal papilla_e present and fow in number~pre-ana] papillae present or ab$ent; spicules uuequal. 

Parasites of the air-sacs of aquatic birds. 



 

 

A. 
B. 
C. 
D. 

THE PARASITES ·oJi ARDEA.MELANOCEPHALk 

Anterior extremity of D. k,,·alimanzi ~-. 

297 



 

 

·~: ·: •. ::'.: :-: :' .=/ ~-:-~·•.:-/.~· )//51:•~· ..=:~· 

••• -• •'.. ; .. .. :~;~-':.°.":· t,/_.::-~ ._:· 

I 

. <C 
f g 

A 

. I 

I 
J0· 

·. "J, · 

u 

-------------....... -=--""""""~'"'' --~--------.:. ___ ...., _________________ ...... 



 

 

ran PARASITES, -OF_ ARDEA --MEiA1'WCEPHAtA 

. C~AP'.fER . I:X. • 

TECHNIQUE 
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.The ·host ·specimens :itter being shot-were .enclosed in -a ·c1ean .glass fumigating -·vessel, ·iwwhich some 
Carbon hisulphide was introduced. The ectoparasites in this way died,in situ· and ,\-ere then hand-

. picked. To collect :niore, the· birds :were .defeathered .on a white back-:ground .and .then the parasites 
collec~ed and .preservi:d. • , . • • • • 

MALl..OPHAGA -: Th~-se are preserved in70% alcohol. To ·make permanent.preparations of 
the specimens the followiilg _procedure is adopted :~ • • • • • 

. Thespecimens are fitst heafod in al0% solution of potas~ in atest"'.tubefor 10-15 minutes; After 
heating, the.specimens are then transferred-into distiHed water and pricked with·an entomological.pin. 
and then pressed with.the head of the pin to expel the-contents of the bodythat:have not been washed_ 
out by the potash. 'The specime1is are then 'dropped into 70% alcohol and passed up into 100% • 
where they are-left for 10-:15 mhmtes; · . e 5 s • ests the use of clove-oil as a clearing age~t,but , 
xylolmixed with terpineol in the propo i YI o : lo e oil: ·: Z·: 1 was more satisfactory as clove-
oil tended to contract the specimens se, er • • ci rns are then mounted in Canada ·balsam 

• and-examined by a microstop_e. . 

A CARINA : .· To . preserve tariipans · i 
Monnig for ticks bas been· adopted -: A 
chloroform, more·chloroform being added 
then removed, and -into th~ solution live ti 
months. · • • • 

o ours, the ·prescription recommended by 
r aldehyde is shaken with a. few drops of 

int.is -reached. • The excess chloroform is 
a :3nd ·1:hc tube is stopper~d air-tight for 3 

. . . . • • . 
. . . . 

The examination . of adult s e • • t reflected tangen#alfy ~hicl1 
helps to accentuate surface irre n . . . .s times employed. • 

Theiler suggests thatlarvae shou! §} ~ . • ~- studied ·under the microscope after 
making permanent mounts with gum arabic. It was found, however, that glycerine:tended_,._to disfigure 
thesp~cimens, the .same methodusedforlice bcing followed with.the larvae.·'.' . ' - . •·· •. ' • 
• •. Fqr procu"dng inter~al,parasites, the internal organs were carefully examine.cl wHhJhe· help 9f,ri1agni~ 
fiers. Some organs, e.g.lungs; kidney, andlhrer ,vefethoro~ghly teased.out after a·geriera1_¢xaminatioil 

. arid examined in normal saline b~twe_en pressed slides under a d_issectirig microsco.pe. .. . . . . • 
The contents of the intestine after remov;] fron:i the alirnenfaritracf,vei-e agitated with.di~t:illed-water 

in · a st~ppered . flask, allowed _to . setde. partially and then dec~mted, . the _· mot~er • liquor being examinc'd 
·with binoculars.· The residual ·precipitate was further . agitated . by · centrifuging in glycerine· medium · 
• and then.examip.ed on a· slide ·with a ,low-powered micrmfcope~ ·: The-same pro·cedure was employed in 
examining_the contents of the· gall;;bla:dder. • • . r. 

Th~ intestine ~ft~r removal oJ thefa~ces, and obviou~ parasites; \?8S further cut into short lengths and. 
• examined with a· hand lens, and the mucosa scraped off into a dish of water a?d th.en ex~mined for 
.smaller parasites agamst_ a dark back-ground. . _ . _ 

To detect anv Filarial Nemas blood-smears were made and treated with Jenner's solution or with the 
L~ishrrian Ronianowsky stain~ . I , ' , • 

·NEMATODA: These when found alive were first examined in Ringees -solution with a lmv-
powered microscope. • This type of examination ,vas 'found to be very useful as the sp~:cim.ens tend to 
become extremely opaque after fixation. In this state the cutide is very transparent and with the 
movement of the eggs in the case · of the females the · exact disposition of the genital ducts is rendered 
more e·asily discernible. The Nematodes are then fixed in hot 70% and then preserved in this medium 
with 5 % glycerine. • • 
• In _examining such materi.ai' it is . necess~i-y to use a cle~ring µiedium.· 50% glycerine; as usually 

recommended, was at first used but this .was later 3:bandoned as it had the disadvantage of disfiguring · 
the specimen though it did the clearing thoroughly. Langeron'~ lactophenol was then used, and al~ 
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though this cleared the specimens weH the details of the-spicules in the male, and the disposition of the 
ovijector in the female could not be discerned. To render them more evident, beech-wood creosote 
was tried with great success. In using this the specimens are firsttransferred into 95% alcohol for 2-3 
days to allow for a thorough penetration of this alcohol after which they are then transferred into the 
cr~osote. • Whe~ clear they are then examined free on a slide by a low-powered microscope, and.then 
when_ necessary rolied under a cover-slip on_ a. slide. • 
. After examination the creosote must be removed from the specimens as they tend to become very dark 
in colour if returned ir.to the alcohol without removal of the creosotum. This is avoided by.immersing 
the parasites in 2% acid alcohol (70%) solution for at least 8 hours after whichthey are transferred into 
the preserving.medium. •. . . . ·· . . · 

.In cases where certain details of internal anatomy were not_ observed, the Nematodes were opened out 
by means of needles and then rolled u:r1der a cover slip, on a slide. • _ . . 

.All the measurements except that of the.length of the Nemas were taken with the help of an ocular 
micron1eter; the value of each of whose divisions had been previ~usly_ calabrated .. In the study of 
Nematodes great attention is attached to the relative lengths. and ,vidths ·or variOtIS parts of the en fire 
animal. T. w9 .. syste.-m.·of measur-in_g-Nem-1s-• o e o d de Man are in use. ·.~obb's system wa~ 

. followed.· . . 
• - I~ Cobb's ;ystem tl~e measu~e~e~ts a; end to a given point and thewictth at each 
paint is. measured. Then the results, e c ,_,,....--~.,..---,,, _ _. • g of the body length, are tabulated in two 
rows, the length above, the widths_ bdo y g h itself at the end in millimetres. • The 
measurements are obtained by making a t · a camera-lucida, giving the long axis as a 
line and the widths at the va_rious points a 

The lengths inea~ured -a~e from the anten and :....:.:.. 
. (i) To .. the base o. f the . har~nx or ve"'t.ibule • .f 
(ii) T~ the end of the lg@ . . !lyn Fort Hare 

. (iii) To the vulva in females :iRdg,Iet-~ ,ii • ence 
, (iv) --To .the anus. • . 

TREMATO.DA : These were first examined alive in normal saline and then fixed in Zenker's 
'fluid in which they are left for 24.hours_ and then finally washed irt running water. The fixed specimens 
are then· preserved in 70% alcohol with 5%.glycerine. • 

Toto-mounts were made u~ing Borax carmin~, Delafield's haematoxylin, and Ehlrich's acid haema-
toxvlin~ • • 
•. •. Fo~ • detailed a·natoinical st{idy _the· material was embedd~d in paraffin Wax .and sectioned ; d;_e best 
s·cctions were. found to beJ0 microns.in thickness. These were stained ,\'ith haematoxylin and countn-
stainect with eosin in 90% alcohol. From such sections the detailed anatomy was then followed by 
reconstruc,ton. 
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