





"_‘soM»-E- MORE EGG-SHELL ENGRAVINGS

. A J: D MEIRING MSc, PhD
Professor of Zoology, S.A.N.C., Hon: Curator, F S. Malan Museum

Since the’ publ1cat10n of a paper on the engravmgs on Masarwa Egg-shells, (Fort Hare Papers Vol. I
No. 1. 1945); T'have very kindly been given three other ostrich egg-shells.. Two were presented by Mr.
G. A. Innes from Ghanzi in the Bzchuanaland Protectorate and the other was forwarded by Miss M.
Wilman and comes from the Kalahari. Orily one of the Ghanzi shells bears any engraving and that

_consists only of two contiguous chevroris; formed:by parallél¥incisions which .are ﬁlled with black
substance, most probably charcoal and fat, (See fig. C.), apparently the owner’s mark. S

:The Kalahari shell has two human ﬁgures which at first 51ght appear to be due to a similar techmque
and of similar age but on closer examination thie wae faund ta he incorrect: The hole at the top of the-

shell is nearly circular, its diameter varying fro oth engravings have been made with
+a steady hand and there are comparatively few Fig'A. No pigment has been intro- -
duced mto the incisions. A
Of the two figures, Flg A, seems the older, J lace by the condition of the grooves.
Here the depth of the grooves varies from .08 region depicting the head and breast .
being the deeper. At the buttocks and below wness seems to be due to wear of the
egg-shell 1tself——perhaps due to being carried avy «gainst other shells, etc.

Fig. B has clearer i incisions, with a fresher appearance and seems to have suffered practically nothmg
from abrasion.. The cuts are all mdzre 4 1@ t@} sk Flﬂared the figure, with a fairly
constant depth of .06 mm. " The sides of T § re r ular rrnrr% an open V with a very slightly
deeper central incision and to all appeararcé ﬁeeh‘ smooth, sharp-pointed-instru-
ment, most probably of steel.  Fig. A, on the other hand seems to have been engraved with a rough-
pomted stone and 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 '(hlS time seems
to have been buried in a calcareous soil untll ﬁnally brought to light. '

* The shape of Fig. A conforms very closely to a large number of Pre-historic drawmgs on rock-shelters
in South Africa. The attitude is very typical, with an arm on each sid¢, and is pictured by practically
all writers on “ Bushman ” Art in South Africa, see Wilman, Bleek, Obermaler Tongue, etc. The
next popular position is with both arms forward, but only very rarely are figures shown w1th both arms
dlrected backwards (Bleck, Plate 71, and Tongue Plate XXX with one ﬁgure )

But itis espec1ally in the ornamentatlon that the two ﬁgures dlﬂ'er s0 radlcally Fig. A has, as is also
‘shown in so mary 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. ) and in some figures espe- -
_cially do we get the same vast triangular torso, long slender neck thin waist, rounded buttocks and-
shapelv legs and it is reasonable to assume that one of the same people resp0n51b1e for the rock-palntlngs
was responsibile for Fig. A, and that this figure was incised at more or less the same time. It is practi-
cally unnecessary to comment on the difference between the gemtalla of the two figures except to draw
attention to the tvplcal Bushman form of F ig. A. :

Fig. B, is devoid of ornamentation except for a head rmg and- marks at the back of the hedd whlch
‘may perhaps represent beadwork. The Thonga people, for example, wear such a type of headdress. .
This figure, oo, bears an eye and: toes are shown, both these features being normally absent from
“ Bushman ” figures while the peculiar fact of havmg both arms directed backwards has already been
commented on. It is perhaps worthy of note that the figures reproduced by Bleek in Plate 71, apparent-
ly are taking part in a ceremonial dance and their stance ig readily understandable,















CHAPTER 1.
DIET AND HABITS

The material - wlnch forms the theme of this dlssertatlon was col]ected from specimens of Ardea
melanocephala (synonym—-—Ardea atricellis), shot on farms surrounding Fort Hare, and on thé banks of
the Tyumie River in the Victoria East District: This area is charactensed by falrly dense Mimosa
‘thickets with scattered marshland whilst the river bank has many tall'treés on which the Herons some- -
times rest, but. thelr main roosting places are on tall trees on the Lovedale Grounds about half-a-mile
from the river. “Along the river bank are fairly extensive cultivated lands and this is where'most.of the

- specimens were shot. . The herons showed a preference for ﬁelds of Medlcaga where an mtenswe msect
fauna was observed.

Ardea melanocephala occurs throughout Africa,. Madagascar and accordlng to Starke and Sclat..r1 is
a straggler into.Southern Europe. During the breeding seasons it is found sometimes associating in

~ nests with Bulbucus' ibis—the Cattle Egre 57 which co-incides with that of Ardea

melanocephala, except that the Egrets are 1 Western Asia.- When such heronries
occur, the nests of Ardea melanocephala : on the higher branches while those of
Egrets are found:below them. Thesz he suilt on high desolate trces away from
domestic surroundings or‘posted on the ti >wing amongst houses.. To capture its -
prey the strong bill is poised for a time and ike a javelin. - The specimens examined
.were either shot from roosts in Egret-heror nall groups ‘of two or three such’ groups
generally including a stray grey Heron—A... N '

- One heronry of Egrets and Herons was spew ona pme ‘tree approx1mately 80 feet hlgh

-Below this trée could be found:s astin, nsig f apparently undigested portions of
. food regurgitated by the I‘OOSt!m éﬁﬁi@ EE tﬁﬂ:ﬁé{ of legs of grasshoppers and
beetles, skeletal remains of Vertebratey, @g@ﬂh@q& m@yﬁé@mlan fur. = -
- For a qualitative study of the diet these pellets or castings prove to be'very useful as in most cascs the -
. regurgitated animals are not too severely mutilated for examination. This method, however, only -
works with satisfaction in the case of an-exclusively Heron colony like that examined by Mr. Taylor at
Fort Beaufort. (His observations are described in an unpublished paper, prepared for the journal
- Ostrich ”” of the Ornithological Society of South Africa, and which he kindly loaned me).

In order to get more or less accurate qualitative and quantitative aspects of the diet, 1mmed1ately after
. the specimens of Ardea melanocephala were shot the contents of the gizzard were carefully examined.
" In order to cover all the seasons, the birds were shot overa per1od of s1xteen consecut1ve months, at the
rate of one specimen every month. - .
Of the total number of specimens exammed only nine have been recorded, the remamlng seven havmg
an excluswely insect diet and in very low numbers. The followmg analyses the diet thus :—

SPECIMEN NATURE OF FOOD NUMBER OF TYPES % »TYPE'Sp

A Acridiidae - .- 75
Coleoptera - . 23. S
‘Gryllidae ~ © - 3 100%-
. Sphingid larvae 18 (43 gms) " Insect -
Other larvae . 148 ,,). o
B.’ - Acridiidae . 119) ’
- Coleoptera: - 47 799 4- A, Insect ,
Gryllidae.- . 3) B
- Arachnid - (Solpuga) o1 6% Arachm
C. ; Otornys irroratus -- 1 : 7% Mammallan‘_.
Crangon vulgaris - 1 7Y% Crustacean

v..Micfo'chacte‘s (sp) - 1. 84 % Annelid
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SPECIMEN NATTJRE OF FOOD NUMBER OF TYPES 9, TYPES . .
Rana (sp.): - 6. ' 43%, Amphibian
Crangon vulgaris = =3 " 229, Crustacean
Acridiidae R ) I . ' ’
Coleoptera = = erioie Q)sin Lol 359, Insect
_ Larval types- 2 ; v -
B  Acridiidae -9 "71.90%, Insect
T “Acontias plumbeus - ' R
- gracilicauda - . 1 10% Reptilian- -
N O CAcridiidae . 00 31) S
S “ Coleoptera . 1) 1009, Insect
Gryllidae .- - . 20) . ) o
- G. Acridiidae - 8) .
o Gryllidae.. ..~ .. ... .. - 55) . - . ..99% Insect .
Larval types . . 4). V : L
i - Otomys irroratus ! 1%, Mammalian
H. “Otomys irroratus ; 100% Mammalian
I.‘._ " Acridiidae’ -
) - Gryllidae 100% Insect.

The remamder of the spec1mcns exar

ontents of the glzzard from empty toa few

msects .

“ From this table it is evrdent that the ocephala comprlses a w1de range of animal
types both vertebrate and invertebrate.” me diet of these 9 specimens contained :—458
fmsects and insect larvae, 4 crustaceans, 1 arachn annelids, 6 amphibians, 1 reptile and 3 mammals.

By far the preponderatmg an‘fl‘Vé‘P‘Sit‘}?eE’ﬁ tFGﬁrE{(HRséomprlsmv a more or less second-
ary relish. -

_ This observation agrees falrly cloid%ﬁﬁﬁl‘fﬁelﬁﬁy‘sﬁ‘dtﬂwﬁet ‘of Ardea melanocephala, carried out
by Mr. Taylor from the -regurgitated pellets, but differs from it as regards the hlgh percentage of -
:Mammallan and Reptilian types viz., 619 and 599, respectively. '

‘The list of Vertebrates found by h1m under an excluswely Heron colony he exammed durlng a course

of six months comprises :— - 4 : , S

1WAMMALS : . ' :
Cryptomys hottentotus .. . ... ..t 8 specimens,
. Otomys 1rroratus e A .. .. i1 specimen. -
'Mouse (sp.) U LSS
- AVES. :. S ‘ . L S ‘
B \Testhng Sylvndae T R | spe’cirrien.
REPTILES : ‘ o ' S '
~ Mabuya capensi*s.f B SR cotn 13 specunens.
Agama species .- L e o 1 spec1men
Acontias meleagris C. - : . O .
. Acontias plumbeus gracﬂlcauda 1 Sy

" AMPHIBIANS : -
Rana delalandi oot 2 spccxmens,
In the presént worl\ the list of Vertebrates atands out thus :—

MAMMALS::: Q- Lo T

Otomys 1rroratus e o 3 specimens.
REPTILES+ = <
° Aconfias plumbeus gracﬂlcauda e .. 4.1 specimens
: AMPI—HBIAN : UL

Rana Gpecres Yl L ’ ; ) _6~",s,pejcln3_cir;s;;
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No nestlings or small birds were found and although under the: hcromy which was under examlnahon

one, now and again, found dead nestlmgs of Fgrets and Herons, those belongmg to cther types were
never found.

“The analysm by Mr. Taylor, therefore glves a very hlgh percentage of Vertebrate types,'a dlﬁ'erence
which may be accounted for by the differences in the topographical lie'of the two areas, the Fort Reaufort
. aréa being more open with less of the Mimosa thickets characteristic of the Alice environs, and perhaps

also due to the fact that the specimens worked upon in Alice were mainly from cultivated fields instead
of wild natural plains, where lizards and rats are. usually found, although somé of these specimens were

shot when comlng to their roosts 1n the cvenmg, ‘but it is of course. 1mp0331b1e to;say where they came.
) from ‘

The 1dea thel efore that Ardea melanocephala feeds chlcﬂy on ﬁsh (S Starke and Sclaterl) is not strlctly'
correct.  From the w1de range of animal types which include aquatic types like Crabs, it is quite prob: -
© able that where fish are available Ardea melanocephala would take ‘them, as shown for instance by the
infection experiment carried out by Ortlepp?in the feeding of parasitized Gnathonemus macrolepldotus .
to a young Black-headed Heron. 'Nor apparently do Frogs comprrse one of the chief articles of diet as.

suggested by Roberts3, -For of all the spe: ily in one were frogs met wrth and the ‘
number obtamed by Mr Taylor seems to s on. ‘
Due to the abundance of wet 51tuatlons i1 ire on the whole fairly common, and one
would have‘expected to find more of them i rticle of diet. .
Ardea melanocephala’is, therefore, chiefl redating heav1ly on the Orthoptera and
Coleoptera. The. Vertebrate types thus fal proportlon to the amount avallable m 1ts

partlcular range of predation. . A .

From an appraisal of these facts 1t is evident 'M melanocephala s of con31derable economlc ’

- importance to Agriculture, beca 'tﬁ&;\ MOM to horticultural products.

Also if the incidence of a rodent Wcéﬂi% h—i m ion range of Ardea melanoce-

phala, then it must be assumed that thgsgglgtmdm@sgégﬂbh(geod as allies:i in the blo.oglcal control
of rodent-borne diseases.

As far as its negative effects in the predatlon on earthworms it can be observed that thlS is neghglble
and the table clearly indicates that these occurred in only one out of sixteen”Herons examined, = As
-regards the: Reptrlran fauna, perhaps Mr, Taylor’s observation is a correct surmise when he: writes—
“ The.bird probably does as much harm as; good, for these creatures. -occupy -2, more: or. less neutral

posxtlon in the scheme of. thlngs

CHAPTER II

INCIDENCE OF PARASITES AND A CATALOGUE OF KNOWN PARASITES OF
: CERTAIN ARDEIDAE s

In éxamining the: general 1nc1dence of parasites:on the. hosts, it was found that, of the. Ectoparasites, -
the general prevalency of the:Mallophaga was almost 100%, while of the Endo-forms that of the Trema-
‘todes with 059 was the- -highest.” The Nematodes show the.next degree of. general, prevalency,: bemg
absent in'six speciméns out of sixteen Herons examined. - Larval Argasids were recorded only.from two
hosts; but when the nests:from-a-heronry of Bulbucus-ibis and Ardea melanocephala were: éxamined, :
they showed a high’ inciderice of adult forms. " As the nests examined weéré not from an exclusrvely-
- Heron colony, the collection:of either-the larval forms from the hosts or the occurrence of. tampans in -
" the nests, had to'be controlled in order to éstablish that the parasites were not merely stragglers from the
Egrets but were parasitic on ‘Ardea melanocephala. - Such a-control.was found in:a’vérbal: report from
Mr. Taylor, Government: Entomologist, Fort Beaufort, who had found:the:same. Arga51ds from ‘4'trec
“which-hitherto-had be¢n: the abode of an: excluslvely Heron colony (A. melanocephala)
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HOST _
Butorides atricapilla
Butorides striata
Butorides .vireécens,'

 Garzetta garzetta
Herodias egretta -
Herodias timoriensis

Nycticorax caledonicus
Nycticorax nycticorax

Notophoyx novae-hollandiae
Pilherodias pileatus -

rhdyx purpurea

HOST -
Ardga agami -
Ardea caerulea

Ardea cinerea .

- Ardea cocoi -
Ardea comata .
‘Ardea garzetta

- Ardea grus

Ardes herodias

*PARASITE

"Hymenolepls ardeae (Fuhr)

~ditto.

‘ ;Dxlepls ufnlaterahs (Rud)

Hymenolepis ardeae (Fuhr.):
Tetrac1sd1cotyle ‘macroscolecina- (Fuhr)

‘Dendrouterina herodiae (Fuhr.)
Dilepis ‘unilateralis (Rud.) "
Raillietina circumcincta (Krabbe)

Dilepis umlateralm (Rud)

Anomotdenia asymetrica (John.)
Bancroftiella: glandularis (Fuhr.)

Bancroftiella ardeae - (John.)

;Grypo_l.'..';m,.t.‘-..i SRR L I INOI‘d.)
Hymer la (Rud.)
.Tetrab (Molin.)
Valipo: n)
“Bancrc Fuhr.)
Dendr is (Olsen.)
Dendr: lsen).. -

Anomot NGEKEuh)
ﬁ%ﬁéﬁﬁ@mﬁf i P(ﬁﬁ& ¥

crgmttzszmuhaﬁmmﬁ&eﬁogeux)

NEMATODA

_PARASITE"
Porrocaecum serpentulus (Rud.) -
Contracaecum -anderson (Verras):
Porrocaecum serpentulus (Rud.)
Contracaecum micro-cephalum (Rud.)
Desmidocerca. aerophila (Skrjabin).
Desmidocercella numrdica (Seurat).

Porrocaecum reticulatum (Lin.)-
Porrocaecum serpentulus (Rud.)

Eustrongylidis ignotus- (Jaeger.)

- Porrocaecum reticulatum (Lin.)

Contracaecum micro- -cephalum (Rud)
Porrocaecum serpentulus (Rud.)

Ascaridia aegyptiaca (Lin.)
Eustrongylidis africanus (]aeger)

Ascaridia .stroma. (Lin.)

Capillaria obtusiusculla (Rud.)
Schistorophas bisuspis (Rud.)
Contracaecum micro-cephalum (Rud.)
Echinuria ardeae (Smith Fox & White).
Eustrongylidis ignotus (Jaeger.) -
Eustrongyhdls perpapillatus (Jaeger.)
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Ardea leuce

Ardea melahocephala_
Ardea minor .

rArdetta  minuta
Ardéa nycticorax

Ardea pileata
“Ardea scapularis.
Ardea stellaris

~Ardea violacea’

~Ardeolla ibis

Bulbucus lucidus
Butorides striatus
Butorides virescens
Casmerodius alba ‘egrettd_

i

FORT ;HARE PAPERS.

.Contracaecum micro-cephalum (Rud.)
iEustrongyl‘dls perpapillatus (Jaeger.)
‘Porrocaecurn” serpentulus (Rud.)

Contracaecum micro-cephalum (Rud.)
Streptocara ‘tridaenuche- (Wright).

‘Synhimatus’ mvaglmm (Lin.):
“Contracaecunt: micro= cephalum (Rud.)

Contracaecum’rosarium (Connal).
Porrocaecum’ reticulatum (Lin.)
Synhimatus -sagittata: (Rud.)

Tetrameres. ovnaecpphda (Mo]m);

Porrocaecum serpentulus (Rud.)

Porrocaecum. 'serpentulus (Rud.)
_Contracaeccum ‘micro-céphalum (Rud.):

Svnhimatus brevicaudata (Duj.)
sentulus (Rud.).
)pems (Trav.)
uri’ (Seurat).
smrahs (Seurat).
sinata-(Lin.)
nea (Seurat)
sinata "(Lin.)

serpentulus (Rud.)

* Contracaecum micro- cephalum’ (Rud.)

©eche, wtcd{@ielum (Rud.)-
;IZEE%J& b,ﬂ&gg@i}!@ltuS (Jacger):

"CHAPTER II1.

Insects.

CLASS -
ORDER .. - ..: . Mallophaga.
SUPER-FAMILY : - Amblycera, Kellogg:
FAMILY R — Menoponidae, Mjoberg.
GENUS' .. ~ Ciconiphilus, Bedford.
SPECIES .C. decimfasciatus, Bois, & Lac.

» February, 1951

The present chapter is based on a collection of Mallophaga which occurred in comparatlve]\, small
numbers as already stated in the previous-chapter. “Of the sixteen Herons examined, these occurred in
onlv six hosts. Inall 65 were recovcred They are generallv conﬁned to the under-mn,gr coverts.and
at the basal portions of the uppér- and under-tail coverts, . - :

© . FEMALE - = . - MALE
LENGTH WIDTH {LENGTH  WIDTH
HEAD .. 348 585 . .300 474
PROTHORAX . .. 198 .395 142 316 .
'MESO-META-THORAX  : 7,174 506 142 379
ABDOMEN 1.343 758 .885 379
"2.063 1.469

(A]l measuremenrs in millimetres) -
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Accordingto Bedford®te chief charaeters for segregatmg the genera of M enopomdae appear to be
(i) The shape of the head. .
(ii) The absence or presence of cither a sl1t or notch on the lateral margins in front of the eyes { ,
(iii) The absence or presence of either a comb of minute spines or brlstles of setae on the venter of
- the posterior femora and certain abdominal sternal plates.
(iv) The malegenitalia. They usually differ but may be of the same type on‘various genera. - They~
_are usually the same in species belonging to the same genus and in some genera it is doubtful
‘whether ‘they are of specific su;mﬁcance

In his work on the ‘Menoponid genera and species, Bedford® pomtcd out that the contemporary"
systematisation of the family Menoponidae into new genera and species was not always based on
characters of real generic significance, as for example, the presence or absence of gastric teeth, or the
-state of development of the oesophageal sclerite. - He accordlnglv revised the classificaticn’ of some of -
the species, and in this work erected the-genus C1con1phllus, in which he included two- species, C.
africanus, Bedford, and C.. demmfascmtus———formerly included in the genus Colpocephalum, NltZ°Ch by

Boisduval and Lacordavei.

In this text Bedford has 1dent1ﬁed several ' ;ing to the 'genus_C(')lpocephalnl'n as
synonymous with C. decimfasciatus. R o .

_Of the Mallophagan genera found on the Al ppecimens.agree very closely with the
genera Ardeiphilus, Nitzsch, and Ciconiphil r differ, however,.ftom Ardeiphilus
mainly in the absence of combs on the fourth s cterise Ardelphﬂus ,

The present specimens are, therefore, mclu( omph1lus for w h1ch the gcnerlc disg-
nosis accordmg to Bedford® is as follows —

Head :. abozjt one-third or less wider than lonngd temples rounded ‘on each side of the :

fore-head, in front of the eyes, is" oad - slit ; e w ibles w1th a single tooth;
oesophageal sclerite and glands well lop@f 2 fe&l é{‘%ﬁﬁjﬂﬁygcond segment with a large
anterior expansmn, the third constrlcted M@ﬁqggp - ' :

[ &)

Prothorax : with acute wings ; miescnotum short separated from the metanotum by a suture, the
latter with lateral margins dlvergent ;

Legs : normal, the posterior femora with combs on the venter. e
~Abdomen : elongate -oval, with the apical. segment rounded in both sexes ; tergltes and sternites with
well developed plates ; th 1rd stermte only w1th combs at the latero poster10r angles of the plate

' Male genitalia : with the basal plate rod- 11ke

As already mentioned, this genus contains two spec1es~—C africanus. and C. decimfasciatus. The'
present specimens do not agree with the former species mainly in the absence in C. africanus of the
fasciate bristles on the posterior margin of the fourth tergite. "It agrees, however, with C. decimfas-

- ciatus, Bois. and Lac. 'This conclusion was reached by comparison w1th the Onderstepoort specxmens
mounted by Bedford, and which I was kindly allowed to examine.

The present specimen is, therefore, identified as C. derszasczatus.

C. decimfasciatus has been collected from several' Ardéiden hosts as was mdlcated in Chapter II of
this work. .
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C‘HAPTER IV

‘CLASS .. S ________ Insecta,

ORDER" ...~ ..: — Mallophaga.
SUPER-FAMILY :. Ischnocera, Kellog.
FAMILY Lo ‘Philkopteridae, Burmiester. -
'GENUS .. ..: ———— Ardeicola, Clay. -
SPECIES ' A, ardeae, Linne.
. The Mallophaga concerned in thlS chapter occurred in large numbers'on all the Helons examined.
- | . FEMALE ' MALE
- S -~ LENGTH ° - WIDTH - LENGTH ‘ WIDTH
HEAD - .. oo 7900 490 - 710 442
PROTHORAX .. .. : 269 = . 2348 237 269
MESO-META- THORA‘{ 316 e ©.285 - - .316
ABDOMEN .- .. 1,959 1.644 - . 348
- «\3;334 | 2:876 ..
, sin mrllnnetres)
These spec1mens belong to the - genus 935 for whlch the dlalgnosrs is as-

follows :—

Species elongnted and of medlum size (2. 5—_ e e

Head : long and narrow, clype ou-nded 1n f ont Edsrﬁrﬁgre characterlstlc bemo practlcally
divided into two by a suture, an alt'@rescentic paplllae or ridges,
varying as to length and curvature in dl% FTP EE& gyls turned intowards each other at’
the clypeal suture ; internal bands run posteriorly across the suture and pass outwards formmg a goblet-

- shaped clear 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 enerall\ small ; pharvngeal sclerite
and glands well developed. -

Prothorax : smail with srdes very 911ghtly dlvergent dlstalhr ; ptcrothorav: longer and sllghtlv wicer
than the prothorax, bearing on each side of the posterlor margin four or five pu%tulated halrs c]oscly
grouped in a clear oval space.

- Abdomen : elongated in female, tergal plateb on segment I——-VI[ seperated in the middle- hnc In
the male a varying number of the posterior segments have complete transverse plates. Spiracles
present on segments II-VII. Genitalia charactcrmtlc

ThlS diagnosis is after Clav10 .
Accordmg to Clay'®this genus contains in add1t1on the followmg —
A. stellare (Denny) from Botaurus stellarls stellaris.
A. ciconiae (Linn.) from Ciconia ciconia ciconia.
A.  maculatum (Nitzsch & Giebel) from Clcoma nigra.
A." raphidum (Nitzsch & Giebel) from Plegadls falcinellus falcmellus

Original Literature on these specimens has niot been available to the writer, but an examination of the
specimens of A. ardeae prepared by the late Mr. Bedford in the Onderstepoort laboratories helped in
‘the identification ‘of this material as Ardeicola ardeae. -Bedford® recorded this spec1men from Ardea
cinerea in the Rustenburg Dlstrlct-—Transvaal ‘
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CHAPTER' V.
CLASS .. -..: ———————Arachnida;
‘ORDER: .. vo 1 et Acarina:
SUB-ORDER: .. : -—-——-———- Mesostigmata.
SUPER-FAMILY  : —————— Ixodoidea.
FAMILY e —Argas1dae, Canestrini:
‘GENUS o e o= - Argas; Latreille.
SPECIES © .. '—— Al persicus, Oken.

A number of Argasids were collected from the nests-and.the. tree, whichi:was used: as a-roost. by 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
Bedford® for South-African species. : : ‘

' The internal and external anatomy « " ‘ebeen fully described by E. Robinsont and-

-J. Davidson®, and also by Patton and ycle has been described by several authors—:
- Lounsbury®® in the Cape, and Nuttal’ égeneration has been studied by Hindle and
-Cunliffe’®. Its sensory perceptions, a 51gn1ﬁcance of Haller’s organ have been fully

worked on by Hindle and Merriman?®
According to Bedford® Argas persic

l.; : ,South Africa, and has also been recorded:

“from Southern Rhodesia, Mozambiqu yp‘r “Sudan, Algerla, Maurmus ; part of North
‘.America?. South America, Russia, Aus.... . ers1a, Indla and. China:.'" :
' Argas persicus is chiefly a parasite of foMen reported in several other birds. According to

Bedford®, Howard (1908) r rded it froa_aSar%’t FS se;é; nus and it has also.been taken off the
wild: gumea-fowl Numida paplildsy &1ns f 334 ﬂ.\f@ Transvaal ~The- followmg blrds :
are recorded by Bedford® to have Wg é? \1ﬁhmépféﬂtee— =

‘Struthlo Spp.; Columbla livia domestica; Anas boschas ; Meleagrls ga]lapavo and Anser domestwus

“Mr. Mokhehle whilst doing research work  on avian parasites, at” Fort Hare, collected some: larval
forms of Argas persicus in 1946 from the Black Crow, ‘Heterocorax capellsls capensis, near “Fort Hare.

‘As to the mode of 1nfect10n of the roosts of the present hoqts it is. difficult to ascertain. The tree on
which the heronry occurred was amongst houses, but in"its. vicinity the nearest fowl- -run was situated
“about three-quarters. of a mile away and the fowls certamlv neyer came near- the v1cm1ty of the tree as
“this.is. near a girls’ hostel. : R :

There seems. therefore’ but a s]ender chancc that mfectlon ccurred via the fowls The other i in-
habitants regularly sleeping and nesting in the same tree are specimens of Bulbucus ibis and it seems
more:likely that they. have initially carried the parasites’ fas nymphs) to the tree and consequently the
herons have become infected, These Egrets have been s¢en to run singly in-the tlose neighbourhood
of fowl-runs, sometimes very close to the fowls themselves. The Herons observed by me were never .
seen near fowl-runs. although reliable information has been given that occasionally Herons venture very -
‘near the neighbourhood of poultry, and as this 1nformat10n may be.correct the Heron itself may be the:
culpnt :
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CHAPTER - VI
CLASS . ' Trematoda:
" FAMILY R Echrnostomatldae:\
"GENUS 2 _f‘};—‘-————-— Nephrostomum Dietz 1909.
»_,SPECIEQ, -t »—- N. ramosum.ty umlesxs (Nov “Var.)..

* The Trematodes’ belongmg to this fam1ly occurred free in the. postenor half of the duodenum and the
. proximal portion of the ileum. . Both full-sized individuals and small immature forms occurred in the
~ same 'niche, the incidence varying from onc to fifty odd 1nd1V1duals per. host though generallv each
spec1men had from tén- to fifteen parasites. = :

- The bodv of. th° se‘:uallv mature. paras1te is lcaf—llke dorso-ventrally ﬂattencd and obtusely rounded» :
~atthe postenor extremity.. From host to host the parasites range from a prnkrsh toa drrtv wh1te colo’urt
the vitelline glands showing as darkened ]ateral fields. . btrs TR e et it X

~The anterior _extremrty.of the bodyinac ‘ red Ventrad and the stralghtened alcoho-

- lic specimens: measured from 7.5 mms:: tc specimen  with a’lengthof-11.4 :mms.
examined in normal saline was observed to .3 mms. in its maximal extended condi-
_tion,, When such-extension occurs a bult :mrmscen_t of: the so-called ¢ _Euglenold
‘movement ” o_f some Protozoa, passes thr : animal-and: by the ftime :it~.‘reaches:the.
- distal extremity the animal is a thin elonga : S L

- Whether such. movements. are an abnoi parasrtes to a. forergn envrronment ‘or
normal attempts at locomotion'it is hard tc.oay was.observed in the- -spacerelations.of: the
parasite, in the petri dish. If perhaps such m "are. of locomotory-import then;it. mrght be.

suspected that the failure to register motion mi b;&:\ 0 fr1ct 1 difficulties at.the 1nterfaces

| The breadth of the animal ac J%hy Mér@)le }ablg@t een the ovary. and the aceta-
. bulum varies from2.2—2.6 mms., wl'@@??fﬁ@p g?é ga it varies, from 1.2—1.4 mms: - In’
‘front of this area, i.e. from thé post-acetabular level to t% ase op;l:lre collar the body is relatrvely narrow
——measurmg from 0. 70—0.80 mms.

There is'a well developed collar, broadly lenev-shaped wrth a sllght dorsal depressron and av deep~
"obtusé incurvature on the acetabular side, Plate 5. In transverse measurements it averages from 1.14—
*1.22'mms. while in the sagittal plane it varies from 0.47—0.51 mms. The collar is. bordered by a ‘single-
row of spmes 48 in number of which the six smallest occur.in the dorsal depressron They range from
0 0220041 tms. in’ léngth and from 0, 013—0.031 mms. in breadth. There are four corner spines
ranging from 0.059—0.072 mms. in length and from 0.034—0.041 mms. in breadth; “The lateral spmes

“have the average: ‘dimensions of 0.050—0.091 mms. in length and 0.028—0.050 mms. in breadth

The oral, sucker occurs more orlessinthe middle of the collar. Its walls are very th1ck and the mouth' k
aperture ‘inside is small and’ mrcular Tt is not. circular in- shape. belng longcr along the transverse‘
direction: " This ‘measurement varies from 0. 269—~0 484 mms,

A short distance from the collar at about 0.2 mms. from the oral sucker isa strongly muscular ventral
sucker or acetabulum. Itis funnel-shaped extendlng downwards for a length of 1 25~1 .30 mms.
1s 0. 869 mms. in drameter

" The body is umformly covered w with an aspmcse cutlcle Llosely applled toa paler stalmng sub cutlcle, '
-the components of which give the i 1mpressron of closely packed anucleate colurhnar cells. o

*The mouth leads into a very short prepharynx only demonstrable in serial sections. Tl’llS leads into
A globular muscular pharynx,. which measures -from 0.284—0.411 mms. in length whilst.in ifs, trans-
-.verse diameter it vdries from 0. 221—-—0.363 mins.. - In.one of the specrmens exammed its. muscular; walls
h d"a mean thickness of 0.063 mms:. .. .~ - . . : :

- Thé pharynx passes: into a. thln oesophagus varying i length from 0 253"
brfurcatron -occurs behmd the wventral:sudker: a-short dlStance from. its anterlor border;: giving rise’to
stralght plam caeca; /with no:diverticula::*"These run 't wards the postérior end-of: thie: boedy: and: nd
hlmdly a short. dlstance fromi 1t As seen in. sectrons the caccal walls aré cxlxated 1nternally- P
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~~ The v1tellar1a are dlscrete regular follicular glandk scattered in the lateral ﬁelds Thév are confined
“to-the perxpheral areas and do not lie 1mmedntely round the caeca and ne1ther do thev encroach into the
meédian intra- caecal ﬁeld :

Towards the posterior end of the ammal thev become much fewer and reduced in size. ’lnterxorly '
they do not extend beyond the posterior level of the ventral sucker. The main lateral yolk ducts could
~not_be identified beyond doubt but the transverse vitelline ducts are very -obivious and open into an

( enlarged yolk reservoir. . The yolk duct from the reservoirinto the ootypic mass is hard to see due to an
excessive concentration of dark glandular masses in the reglon of the ootypxe mass, the reservoir, 1tself
=being’ closely applxed to the shell-gland complex. :

he ovary is. roughly ovalin shape and lies more or less dlagonally across the body of the amm.il Tts
"distance in front of the anterior testis is very 1rregular varying from 0.110—0.553 mms. whilst its actual-

" léngth ranges from 0.411—0.645 mms. along its longest ‘dimensions, and from 0.210—0.348 mms.
sacross. :The ovary is not a compact structure-and as seen in sections, the maturing ova arc loosely

. spread towards the centre. The ovary has, as its lodgement a urcle of parench'vma cells runmng round
it as a mixed connective tissue sheath. : ,

B ;T;heowduct isa tube with a-mean "’

ns.- It ﬁrst runs transvcrsely down to meet

_the Laurer Stieda canal, and after this type. "The spherical oval masses in the ovi-
dm:t have a mean diameter of 0.009 n R R AR
- The distal portion of the canal of L: sections, at a level aboye the ovary and then
takes a slightly sinuous. course runmng_ 1e.same time penetrating deeper.to meet the
oviduct. , : o R
.It has'a mean diameter of 0.019 mm : and 4n oil-immersion objective reveals two
layers to its wall—an inner thick layer nuinous material, and an outer laver of dense
Jmuscu]ar tissue.” No spermatic material wa d inside thls canal; T
- The’ ootype is ‘small, rou@mnﬁry I{éls much encroached upon bv the
enlargcd elements of Mehli’ appear to e umc ular bodies staining very deeply with
‘eosmhaematoxvlm They are velp Feffobit in JhAFe el 1636 densely- spread over. the ootype and

‘around thé 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
turn to lie above the ootypic mass, spiralling round once in the horizontal plane and then takes a short
“¥ertical loop. across the horizontal branch and turns to run under the ovary. Beyond the ovary the
‘uterus forms several transverse coils ‘which are confined to the intracaecal filed.” A short distance
"behind’the-ventral sucker the uterus becomes a straight tube which narrows down considerably to form
“a metraterm. At the commencement of the cirrus-sac it is very close to it ; it gradually approaches the -
‘cirrus sac until it lies inside its walls. - Tt ultimately umtes with the cirrus to form avery short common
gemtal -atrium opening at the genital pore. ;

The dilated loops of the uterusin the region of the ootype are filled with semmal matenal and it
“thight be that in this way the function of a receptaculum seminais is discharged as thls structure was not
obscrved on any of the genital ducts.-

"“The eggs are fairly numerous.. They are oval'and have thin delmate shells, Thelr measurements
vary from0.100—0.130 mms. in length and from 0.050—0.060 mms. in breadth. Apparently the eeggs
when lald are already in an advanced state of development. The most advanced stage observed shows
Aan, elongate embryo ‘which has already acquired a collar. - :

There are two testes in the posterior half of the body, median, and tandem. - Thelr mesial axis passes
roughly through the centre of the ovary, the. ootype, the acetabulum the genital pore and the oral sucker.
- The testes are compact and very 1rregular in outline though roughly ovoidal. The distance between
:‘the ootype and the anterior testis varies much from specimén to spec1men Tt has been found to range
from a tinimum of 0.12 mms. to a maximum of 0.32 mms. with the anterior- tip of the testis either lying.
dn the same horizontal plane as the ootype and only a-few.microns from it, or lying against the yolk
reservoir in the samie plané or abutting slightly -above - the-shell gland comple\: Inone specimen
-exaniined, with a testis of 0.62 mms:, 219, of this length-abutted over- the shell gland complex i.e. ina
plane above that of the.ootype. -
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The anterior testis is in most cases smaller than the posterror testis. The size of the testis and their
relative topography; along the mesial. axis. of the ammal show..a. very mconstant relatlonshlp, as:the
followmg table 1nd1cates —_ R :

A - B, C. . D B

Length f-o:f'Tr'eh‘iatode Sl ; Co..0: 8500 - 7.500 1L 100~ 8.300: 10 500* T
Length' of Anterior Testis ' *~ ..': 0459~ 0.632  .0.331° ‘0474 0410
‘Length: of Posterior Testis” =~ .. :. 0,632 . 0.727. 0. 821 0.537°  0.390°
"Diameter' of Anterior: .Testls:“ .. 0,616 . 0711 . - 0.363 . 0427 - 0.379:
Diameter ‘of Posterior-Testis~ .. : 0.490 0.648 - 0.679 - 0443~ 0.205"
Distance between Testes .~ .. : 0.079 . 0.000 0237 ~ 0.079  0.110°
Length of Ovary -.." - .. ©.o: 0632 0.648 . 0.585 . 0.490., »0 411
Cross-section of Ovary =~ .. S 0.284. 0.269 0348  0.269 ' O_.210_.:,',
Distance betwéen: Testis; & Ovary  : ~*7" =77 0.553. . 0.111: . -0 110-‘; :
‘The vasa. déférentia were not.observed in they appeared however, iff‘the" aceta-
. bular region.as thin ducts lying side by side : iin glandular tissue.. The diametér of -
each vas déférens is'0.003'mmis. Thetwo v to form a common vas déferéns, Which
increases in calibre over'a range of ten micro ). 028 mms., whilst the c1rrus—sac at the'
-same level: measures; 0:072. mms. across. , . , -
The vesicula semmalls is formed bV the d n vas deferens The first llmb of the g
seminal vesicle at its first sectional appearanice: hw& 0.066 mms. and the cirrus-sac measures
0.203 mms. across... : The seminal vescle: forms a-double loop-in the vertical plane and about half-way

across the double loop, the c1rrus-'E§ % m l_];%f esicula seminalis passes.into

a relatively short but coiled ductus ejaculatorr h1s ass€s Into a musculan inerm pen h -
“unites with the metraterm at the level ofﬁlﬂg ?flal’b tet€€orm a short gemtal sl g
against the muscles of the ventral sucker. Ttis O 110 mms. 1n ‘extent, and its diameter is 0. 019"

- Above the level of‘the seminal vesicle: the uterus becomes: 1ncorporated into-the c1rrus-sac and- runs
against its wall.. The: c1rrus-sac lies d1rectly dorsal to-the ventral sucker startmg from its- anterxor half

"The elements of the pars. prOStatlca first appear as thin glandular cells surroundmg the’ vasa- deferentla
inside the cirrus-sac.. - They.then become -denser and:larger in the reglon of the semmal veswle sand
continue to surround the genital duct up to the genital sinus. - -

The family Echinostomatidac i is characterised by a: Y-shaped excretory system In thls Echmostome :
however, there is.a small éxcretory vesicle at the posterior extremity.  This has'a small outlet*duct -
which opens sub-términally to"the exterior. This-duct has an average diameter of 0.038 mms."" Tts
walls are highly muscular. = The parenchiyma cells are arranged radically in its cvicinity and the whole
region appears datk ‘due to the abundance, of dark- -staining bodies. " The regular outline of this vesicle’
is however, soon disfigured by a number of body sinuses in communication with'it: ‘These latter.are.
very numerous especially in-the” post-testlcular area, being smaller:in the higher levels. - As seen- in:
serial sections, the shape of this vesicle i is extremely vanable from specnnen to specxmen probably due
to muscular conttaction. :

On either side of the vesxcle are excretory tubes as shown in Plate 5. The 1nd1v1dual tubes do not
present a uniform:bore; although they preserve on ‘either side'a. remarkable:syfimetry in'relation to the
vesicle. At the: levelof. the- posteriortestis- the: outermost: tubes: vanish;- ending* bllndly. “The:two -
innermost tubes ori-either side persistinto the higher levelsof the. bodV' I‘lame :cells:were notobserved;:
“either i in alcohohc specxmens treated thh stains, and sectmned orinlive spemmens exammed in normal
saline. . s B R IE o ) . :

Wlthm t 'ekcretory veswle and thc body sinuses-was’ observed a corpusculated’ agglutmat 'or colloid:: -
When stained in- Picro- Saure-fiickisin, this- colloxdal miatter ‘resolves’ into;. cellular: plateq ‘with deﬁ‘”_,_—“
nuclei:
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' CHAPTER VIL

CLASS | v+~ Nematoda.
SUPERFAMILY @ i Spll‘Ul‘OldCa.
SUB-FAMILY : — Acuarnaae Seurat 1913,
GENUS R S Acu’lrla Bremser -1811.
'SUB-GENUS. .. : ——— Synhlmatus.
.SPECIES, - .. Zl,‘,——' S. invaginata, Lin. 1901.

Of sixteen Herons examined, eight: were found to harbour a_certain type ot small Nematode in the .
glzzard When dead this Nematode is found embedded in the stratum corneum of the gizzard, but in
the live state, the Nematode is attached at one end, with the body free in the alimentary ingesta. ‘The
Nematode is whitish i colour, and the cuticle is- quite, transparent/when the specimens are exzmined

‘alive'in Ringer’s 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 ratron bemg more or less two or
three males out of every fifteen specimens.

The Nemas are characterised by thelr pos alar cor dons at the anterlor extremlty, :

the cordons being apparently raised portions
_wards for about one twentieth of the ‘body le
anterior extremity, anastomose 1n palrs on th

- The¢ordons begin as narrow _strips but g
roufid the posterior bend and in their rect
comprises thin delicate ridges or striae whicn

scalloping, when seen under high power. - As seen

end from the anterior extremity back~
forwards, and' instead of reachmg the
ywn in Plate 6. ’
ader, remammg more.or less constant
e cutlcular signature on the. cordons

ecrmens 'the cordons are quite plain and do

1ot have the marginal sinuations 1cted m Plate 6 (D),
_specimens and probably due to shij f Jel

* Behind the posterior -€dge. of the cord'@g,e(th@?}w—tﬁmmﬁ@m its - margln there is 31tuated on
either lateral surface a cervicdl papilla or spine which is tricuspid. - It is directly continuous with the
cuticle, there being no basal portion. :* The papillae are more strongly develcped in the female than in
‘the male, the two outer cusps being slightly more developed than the middle one.-

-When kept in Ringer’s solution, for three to five days, the cuticle remains quite transparent and only
becomes opaque in alcohol preserved specimens. ~ Generally the cuticle shows annular striations, these
are more evident in the female than in the male probably due to the more robust form of the body .
Such striations become progresswel\, broader towards the hinder end. | -

The mouth has two lateral lips and opens into a slightly expanded. portlon of the vestlbule 'T he
vestibule is long and hlghly chitinized, which chitin also appears to be transversely striated. It passes
into'd muscular portion -of the oesophagus which is relatlvely narrow; antenorly gradually becommg.
thickened, until, immediately following a constriction, it forms the glandular portion of the oesophagus,

.much thicker than the muscular portion. . ‘This pOI‘thIl is the. longest and, where it passes into the
intestine, has a strong constnctlon : . B :

MALE:

The males are thin and wiry and when‘kllled tend to coil up into several loops They are slightlyf'
‘shorter than the females, their length varying from. 9. 5—10 1 mms Applying Cobb’s formula to one
specimen, the measurements are:—" ' B

285 4785 5002 992

Wthh arises after fixation of the'

T

, — : =10.1
-1.26 - 253 .. -253-;..028 - .
Measurements for the cuticular structures of thlS spemmen are :—

Greatest length -of cordon. = ... = .. . 0.49 ‘mms.
Length_of recurrent portion oo Do ’..f: 0.30
‘Distarice of - tricuspid- spiné from anter;or end + 0.60 ,‘,7

Maximum width of cordoned area =~ .. .0.095°
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_ - The ovijector at:the posterior extremity sometimes shows in these specimens, but the examination of
live specimens kept in Ringer’s solution was‘found to-be very helpful, as the course of the uterus can be
followed with the movement of the eggs. This, however, had also to be supplemented with a micro-
dissection of the parts concerned. :

The single’ovary is'd long tubular structure, which makes a double c01l as shown in Plate 7 (B) the
coils lying round the oesophagus. It arises insensibly from the oviduct, at first narrow but gradually :
enlarging to a maximum and then narrowing down to end with a well defined rounded extremity. ~The
component cells.of the ovary are very clearly defined, being more of less rounded pentagonal cells' with
clear centrally situated nuclei.~ They are largest at the thickened portion: of the ovary, where they are
nmost evident but become progressively small towards the tip of the ovary.. : ,

The oviduct passes above the oesophagus and as it leaves the ovary becomes a very th1n duct whlch

passes by an abrupt step to the beginning of the uterus. . This is at first relatively narrow and is a;more
- or less regular tube. - At its proximal portion the uterus appears to be glandular and to be composed of
denser tissue, an observation supported by the fact that eggs are only seen a short distance from this area. -

- The uterus then runs backwards, dilating to form a baggy structure which is-either doubled up-on

1tselfm some cases, or runs straight back tow~-7~ %~ ---+-~*--~““he animal. ‘On reaching this portion,
it then runs under or above the ovijector an plete turn to run forwards for a short
- distance, and then recoils again, to run to the :erior end.

Posteriorly the vulva opens next to the anu ion. Thevulvaleadsintoa thlckened
and highly muscular ovijector nearly globula sures 0.876 mms. in length and across
its broadest diameter it is 0.689 mms. It ha ined with chitin. This lumen has an
internal diameter of 0.017 mms. in its undis At its vulvar extremity it is. controlled.
by well developed muscles acting as'a sphin¢ ng been well observed in a live speci-

men during the act of fecundation. ‘The ovuecqs into a tube which in several specimens

"examined makes a somersault-curve as it proceeds forwards without any apparent ‘histological differen--
tiation into vaginal and unterme ‘ﬁs ﬂ VE the act of fecundation; the

_vagina would seem to comprise th W lﬂ@? Q Q?t{t gg:ome arranged into a. smgle
row as illustrated in Plate 7 {A).  Ont qstmpmmtﬂ'ecpﬁﬂdmmﬂd this which is filled to capacity
vxth eggs would thus mark the end of the uteroduct. -

DISCUSSION ,

From the foregoing description these Nematodes accord well with the sub famlly Acuarunae Ralllet
Henry and Sisoff 1912, and with the genus Acuaria; Bremser 1811, for which the generlc dlagnosls is-as -
,follows — .

- Acuariinae : With two 51mple lateral 11pa cephalic extremlty without any cut1cuhr thlckenmgs or
,shxelds, but with four cordons in the form of rldges or grooves, directed posteriorly frequently turning
forwards again and uniting on the lateral surfaces’; cervical papillae behind the nerve-ring ; lateral
flanges-absent ; vestibule with thick walls usually transverselv strlated oesophagus wlmdrlcal conslst-
ing of two parts

MALE : - Posterior extremity rolled splrall)r caudal alae present ; four palrs of pedunculatea pre-
anal papillae and a variable number of post-anal papillae.

"FEMALE : Posterior extremity blunt ; vulva usually in the posterior thlrd of 'rhe ‘body; ov1Jector
short ; uteri divergent ; oviparous.

Paraistes of the oesophagus and gxzzard of birds. " (After Yorke and- Maplestonezo) L v
In 1912, Raillet, Henry and Slsoff senarated the members of the genus Acuaria, Bremse1 181] into
five subgenera vizi—
(i), Acuaria (Bremser 1811) Raillet, Heurv and Sisoff 1912. ~ -
(ii) Cheilospirura (Diesing 1861) Ralllet Henry and Sisoff 1912
(ii1) ~Synhimatus, Raillet, Henry and Sisoff 1912.
(iv) Dlspharynx, Raillet, Henry and Sisoff 1912,

(v) - Hammania, Raillet, Henry and Sisoff 1912, (Syn. : Echmurla Solowiow 1912 and clevated to a
genus by Yorke and Mapleston’e 1926).
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CHAPTER VIIL

CLASS .. .. ——i— —— Nematoda.
 SUPERFAMILY : e — Spiruroidea.
FAMILY  ..: ——— Thelaziidae, Raillet 1916.
~GENUS cet Desmldocercella Yorke and Maplestone 1926,

,SPECIFS L v —— D. kwalimanzi (Nov Sp )RE

The material belongmg to thls genus comprlsed several males and females, collected from the body
cav1ty, ‘the dir-sacs, and the lungs of some-of the hosts. Oné of these Nematodes was found in the peri
cardium of one host heron ‘but it is suspected that thlS was a case of wandermg S

- When alive these Nematodes are transparent but after killing-with hot 70%, alcohol assume a. 2 white
opaque colour. They are ‘small filliform Nematodes which. taper to .a rounded: extremity for the
posterior two-thirds of the body. The cuticle'is apparentlv smooth, but on focussing deeply with a -
high-powered mlcroscope ‘2 delicate transvaren cfriatinn je- rlxscermble The cervical, papillae at the

level of the nerve-ring described by Seut 2lla numidica, Seurat 1920, are wantmg
~and the lateral flanges figured by him for t >t occur in the present specimens.

- 'The mouth is at the anterior end, is tes ed with two broad lips which are whole
and not subdivided into lobules. On eac : refractile papilliform organs, which are
submedian in position, and prominent at ity.. The mouth opensinto an infundi-
buliform vestibule which is heavily chitini lin the region of the mouth abutts latcr-
ally on either side, forming short thicken i lie on either side of the mouth cavity.

_'The oesophagus is short subcylindrical, and v& into two parts : a narrow anterior muscular
portion, and a. thlckened _posterior glandular po The sub-divisions are roughly marked by the
anterior neural commissure, w The latter is'about one-ninth

- of the total length of the Nemhmliyaﬁém %ﬁﬁmefgostcnor thickened oesophagus:

narrows down rather abruptly to pas%@aﬂmlm@MQM(gg to the exterior.at the hinder end of . -
the body. . _

"MALE:
" The malés are on the average 2--3 mms: shorter than the females. “When killed the poster1or end of:
the body béecomes curved ventrad. - The dimensions of ‘one of them by Cobb’s formula are :—
705 147 .50 984
' S - 4.4

143 36 50 203

The:vestibule is.0.031 mms. deep and 0.007 mms.. broad. . It passes into an oesophagus.of a total
length of 0.648 mms. The anterior muscular portion measures 0.1 mms. in length and 0.028 mms. in
breadth. The posterior glandular portion is‘0.548. mms. long and 0.056 mms. broad, across its widest
portion.  This then passes into a straight plain 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 splcule sheaths. Its
aperture is 0.059 mms. from the posterior extremity.

.~ "The excretorv pore occurs at a level posterlor to that of the nerve- rlng, bemg 0. 174 mms, from the
anterlor end. : . . ] : .

- There are two splcules unequal and d1551mllar and there is no gubernaculum The ught spicule is
the largest, andis a. boomerang-shaped structure w1th a length of 0.395 mms. - It is more or less uniform
in diameter though it tapers slightly towards its distal end. ~ The left spicule is shorter and broader, and
is also slightly curved and differs considerably in shape from the other. It is 0.126 mms. long, bemg.
0.019 mms. broad at its proximal portion and gradually tapers to 0. 006 mms. at its distal extremity.

'“The genital paplllae comprise-a single pair.of sessﬂe refractlle organs 1mmed1ate]y behmd the cloacal
‘opening. There are'nq pre-anal papillae. = . :
- In Desmidocercella numidica, Seurat? describes a s\ubtermmal patch in the females only, which he.
calls a cuticular button, ~Solonotzin2? describes.the same patch which he also regards as a cuticular-
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structure in Desmidocercella incognita, Solonotzin 1932, This patch, which is quite a constant feature
.in beth males and females, appears to be-sub-cuticular, in our obeervations in these specimens.

.~ The-females are longer than the males. The dimensions by Cobb’s formula of a 7 mms. specimens
are :— ' S : ’ o

4590 .79 887
90 29 27 14

The vestibule is 0.032 mms. deep and 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 diameter of 0.064 mms. across its widest area.. It then passes into an intestine
which inthe anterior region has a mean diameter of 0.047 mms. . The anal opening is ventrally situated
at a distance of.0.079 mms. from the posterior extremity:. L S

=70

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,
~ observed this duct in Desmidocercella n
oesophagus.” - No such Ventral Gland ha
logical function and that of the lateral e

. have since Leuckart’s time been describ

‘support this. . According to him Von Ke
- canals, to which an excretory function |

ibcuticular - hypodermal tissue. Seurat™
‘hat it entered a Ventral Gland below the
\e present species.. As regards its physio-
 is still much disputed argument. They
Lapage? says there is no real evidence to-
hypodermal tissue surrounding.the lateral
ore to a liver than a kidney and Mueller

suggested that Leuckart named the so c_.. .-m thus for morphological reasons. After
extensive experimentation on the pH of th nd its chemical nature, Mueller according to -
Lapage® concluded that the lateral canals-are not excretory and the only form of excretion in Nematodes
is diffusion through the cuticlq, @@[@y}%ﬂ@ tbeg]_ﬂ{‘ @ €land in Anisakinae where therc
are no lateral canals is not excretory,ejther.. attributes §o It the sécretion of some “saliva  suggest-
ing that this may in blood-sucking sptties plsy a ph as\eﬁ-zgﬁﬁsdéagulin. Lapage?® 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 that the Venttal Gland and the lateral
canals are apparently more digestive in function than excretory as has heretofore been suggested. -

There are two-uteri, and two ovaries lying in the anterior and >post'eri.o.r fields respectively. The
uterus from the anterior ovary runs backwards for about halt the length of the uterus from the posterior
ovary and then curves forwards to unite with its other fellow from the back, to form the vagina. L

- The ovaries unlike those of D. numidica are not contiguous, but lie opposed a good way from each-
other. ‘Each is a small oblongish body with small nucleated cells ; it measures on' the average, 0.032
mms. by 0.063 mms. The oviduct-arises insensibly from the ovary-and in each case forms a characteri-

stic loop in the anterior and posterior fields. Itis 2.6 emms. in extent and thickens gradually to maintain
.a more or less constant diameter of 0.047 mms. - S o g - :

The origin of the utero-duct is marked by an abrupt thickening of the genital duct from 0.047 mms.
to a tube the diameter of which at its proximal end is 0.079 mms. It then increases in-diameter to a
maximum of 0.19 mms., and it is in these regions a slightly convoluted duct. According to Seurat® the
dilated portion of the uterus, observed by him in D. numidica is the seminal receptacle. The uteri
then gradually diminish in size and meet to form a common genital duct which opens at the vulva,
situated a little in front of the oesophaguc-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 .5 mms. in length and with an average diameter of 0.079 mms., and a less
muscular portion, slightly thicker than the cvijector, being 0.095 mms., across, and.formed by the
uterine confluence. In all the females examined no eggs were present. ‘ '

: The fémale as in the male also has a characteristic sub-terminal patch.” Solonctzin found that this
patch in D, incognita was beset With spiny hairs, which, however, were missing in the male.
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DISCUQSION

From this’ descrzptron the Nematode exammed appears to’ belong to the genus Desmldocercella .
Yorke and Maplestone 1926 and is, therefore, probablv related to the genus Desmidocerca, ‘Skrjabm
. 1916. “The followmg table however, throws it into the genus Desmidocercella, Yorke and Maplestone
1926 :— :

Length of Oesophagus Sltuatmn of Vulva Gemtal Paplllae Structure of .
' - hinder end

.Desmldocerca 2/3 the length of the" In-hmder end None. . ‘Short ﬁhform

body , R L S processes ‘
A Skrjabin 1915 B ‘ - o ’ : ‘
-Desmidocercella 1/8 -1/9° Iength of the  Anterior - lopair post-anal Cutlcular

bod} K S . R swelhngs

Yorke .and =
Maplestone 1926

‘Spe'mes under  1/9 length of thc 1 pair post-aml Cuticular
~discussion . - bodv . . swellings,

" The presént specres is, thereforc put in ercella for which the generxc dragnosw is

~as follows :—

“Thelaziidae : body short mouth with 1 ps, each bearmg two paxrs of large head
paprllae the mote lzteral inserted at the | ral areas broad ; lateral flanges present ;
cervical papillae at the level of the nerve-rin ty short and 1nfund1buhform oesophagus
short ; one eighth to one ninth the length cf tmlearly divided into two  parts. ‘

.. Male: - Posterior extrcm1ty e mil pat its tip 3 caudal alae absent
a palr of post-anal papillae immedia v@%ﬂeﬁoa%ﬁ %ry unequal . -
" Femalé : -Tail short, bluntly round’eéf rnished" ek ﬁvo §mall lateral ‘subterminal cuticular
swelhngs1 vulva anterlor situated near the posterior ‘end of the oesophagus ; amphldelphvs -
Parasrtes of the air-sacs of aquatm birds. (After Yorke and Maplestoneﬁf‘ / -
Desmldocercella numidica is the type-species of this genus described from an unnamied Heron It
was ‘formerly included in the genus Desmidocerca, Skrjabin 1916, for-which-the type-species is D.
aérophila, Skijabin 1916, collected from the air-sacs of Ardea cinerea. - Yorke and Maplestone separat-
“ed the then D. num1d1ca from this genus and erected the genus Desmidocercella to contain this speciés.
Solonotzm later added a new spec1es D. mcogmta from the a1r sacs of the pheasant Phalacrocorax
catbo.’ o : o

The present spec1es chffers from. Desmldocercella numrd'ca Seurat 1970 in the follov& ing pomts —
(i) *The lips are not subdivided into three lobes and bear one palr of head paplllae

(ii). There are no cervical -papillae at the level of the nerve: rmg

(1ii) - There are no lateral flanges.

(iv) : - Both the male and female possess the subtermmal cutlcular patches

(v). The presence of the chitinous buttresses of the vestlbule at the anterior reglon

Tt agrees, however, with it in the fact that :—
(1) - The oesophagus is one ninth the length of the Nematode

(11) The vestibule is infundibuliform.

(iii) The oesophagus is in two portions, an’ anterlor muscular portion and a posterior glandular
portion. . :

{(iv). The bodyis blundtly rounded at both extremities in both the male and the female.

(v) .The vulva is situated at the anterior oesophaoeal region. .

(vi)  The female genital organs are amphidelphic in disposition.

(vii) There are two post-anal papillae, one on either side, immediately behmd the- cloacal aperture,
and the sprcules are yery. unequal
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It differs also from D. incognita by the fact that in D. incoquita -
. (i)._there are four pairs anal papillae, two pairs p1e-anal and two p'urs post-dnal
(n) the vulva is the posterior half of the body. v ;
(iii) the sizes and shapes of the spicules differ from those of the present species.
(iv) the cuticular swellings of the female are beset with splny hairs.
On the grounds of these differences the present species appears ‘to be a type Wthh has not yet been

descrlbed This species is, therefore, named Desmidocercella kwalzman:z, (Nov. sp.), kwallmanzl being
" the common name of Ardea melanocephala in these areas; ~

REVISION OF THE DIAGNOSIS OF THE GENUS DESMIDOCERCELLA

Solonotzin? suggests that the diagnostic featnres of the senus Desmidocercella, Yorke and°Maple-

stone, 1926, should be modified in suc ferences. which are specific should not be
mentoined. At present such difference 10sis for the genus, a situation due to the
fact that since its erection from Desmid he genus has, in spite of addition of other
species, never been revised to be sufficier f these different but closely affined forms.
So for instance :— A R :

(i) . The presence of a cervical papill :rve-ring is only conﬁned to the type of the

genus and is not recorded from the
(ii) The presence of lateral flanges also q end is another such character which does not

appear to be.of generic import—but.is a specilic divergence.

(iii) Also the diagnosis bmlcvm nd loyrthset tige e@act topography of the vulva as
-anterior, whereas in D. incogn c),f the is digposed posteriorly—and this latter specimen
‘is without doubt closely relate @ 1% tﬁfn’n&{fﬁ ﬁ%\'z&tﬁocahty of the vulva wou]d therefore
appear to be of no taxonomic significance inthis group.

(iv) The number of post-anal papillae for the genus is defined as a smgle pair and- allowance is not
made for the presence of any pre-anal papillae.  This again, however, appears to be too mconstant
“a feature to warrant its mention as a generlc character.

The up-shot of such an apprdnal secms to sugqest the revision of the generic dngnosns of the g ;,enus
Desmidocercella to read thus :

" The laziidae : body short ; mouth with tivo 11ps whole or sub- d1v1ded each bearmg one or two pairs of
. large head papillae ; “Vestibule well developed, and funnel shaped oesophagus one elghth to one nmth
of the length of the worm, and in two parts.

Female : tail short, bluntly rounded, furnished w1th two small latcral sub- termmal cutlcular swell-
ings ; position of vulva variable ; ampludelphys

Male : posterior extremity bent ; tail short and bluntly rounded w1th or w1th0ut cuticular swellings
post-anal papillae present and few in number, pre-anal paplllae present or absent ; splcules unequal,

Parasites of the air-sacs of aquatic birds.
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'CHAPTER IX.
'TECHNIQUE

‘The host specimens atter being shot'were enclosed in-a clean glass fumigating-vessel,in-which some
Carbon bisulphide was introduced. - The. ectoparasites in this way died in situ and were then hand-
picked. ' To collect:more, the birds were . defeathered on a ‘white back~ground and then the para51tes
collected and preservrd NI . . .

MALLOPHACA " These are preserved in 70% alcohol To'méke 'perm‘an‘ent,pre'pax"atioos' of
the specrmens the following procedure is adopted :— o

- The specrmens are first heafed in'a 109 solution of potash in a test-tube- for 10- 15 minutes. After
heating, the specimens are then transferred-into distilled water and pricked with-an entomological pin
and then pressed with.the head of the pin to expel the contents of the body that have not been washed
~out by the potash. The spec1mens are then dropped into 70% alcohol and passed up into 100%, -
where they are left for 10-15 minutes,- ™5 ~3%~~~~-+- st yse of clove-oil as a clearing agent, but-

xylol'mixed with terpineol in the propo: sil 't 2°: 1 was more satisfactory as clove-
oil tended to contract the specimens se ens are then mounted in Canada balsam
‘and examined by a- mlcroscopc T o U
ACARINA To. preserve tampans »urs, the -prescription recomnmended by
Mbénnig for ticks has been-adopted: A 1aldehyde is shaken with a few drops of
chloroform, more-chloroform being addec nt is reached. - The excess chloroform is

then removed and mto the solution hve uvu dl’ld the tubc is stoppered 'ur-tlght for 3
months.

The examination of adult s t reflected tangentlally Whlch
helps to accentuate surface i 1rrc m‘ggﬁ‘%ﬂﬁﬁ)ﬁm% ctimes- employed. - - :
Theiler suggests that larvae should B Clteetl 1e g@wﬁlmdﬂéﬁstudled -under the microscope after.

making permanent mounts with gum arabic. It was found, however, that glycerine tended to dxsﬁgure :
the specimens, the same method used for lice being followed with. the larvae.’

- For procuring internal parasites, the internal organs were ‘carefully examined w ith'the help of magm-
‘fiers.  Some organs, e.g. lungs, kidney, and liver were thoroughly teased out after a-general e}\ammatlon
-and examined in normal saline between pressed slides under a dlssectmg microscope.

The contents of the intestine after removal from the alimentary ‘tract were agitated with distilled water
in a stoppered flask, allowed to settle partially and- then decanted,.the mother 11quor being examined
‘with binoculars. The residual precipitate was further agitated by: centrlfugmg in glycerine medium -
‘and then.examined on a'slide with'a low-powered mlcroscope The same procedure ‘was employed in
examining the contents of the gall-bladder. -~ “ ‘

The intestine after removal of the faeces, and obvious parasues was further cut into short lengths and’
‘examined with-a hand lens, and the mucosa scraped off into a. dlsh of water and then examined for.
smaller parasites against a dark back-ground. ;

To detect any Filarial Nemas blood-smears were made and treated w1th Jenner s solution or with the
Lelshman Romanowsky stain.. - !

NEMATODA : ‘These when found ahve were first examlned in nger s -solution w1th a low-
powered microscope. ~ This type of examination was found to be very useful as the specimens tend to -
become  extremely opaque after fixation.  In this state the cuticle 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 easily discernible.” The Nematodes are then ﬁxed in hot 70% and then preserved in thlS medmm a8
with 5% glycerme

In examining such materlal it is necessary to use a clearmg medxum 50% glycerlne as usuallv
recommended, was at first used but this was later abandoned as it had the disadvantage of disfiguring -
the specimen though it did the clearing thoroughly. Langeron’s lactophenol was then used, and al-











