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TREMATODA (1) 

BY 

STEPHEN PRUDHOE (London). 

The collection of Trematodes mentioned below was obtained during the 
Expedition of G. F. DE WITTE in the National Upemba Park and kindly 
tntrusted to the writer for study and determination by Professor V. VAN 
STRAELEN. As the Trematodes of the Belgian Congo become better known, 
it becomes increasingly clear that this region of Africa possesses a rich 
ilnd varied Trematode-fauna and has much to contribute to our knowledge 
of the biology of this group of parasites. 

The collection is composed mainly of several hundreds of specimens of 
amphistomes from various Artiodactyla. Although the collection is small 
in the number of species present, it is not without special interest. For 
instance, it contains a member of the family Gyrodactylidae, the first 
Monogenetic Trematode to be recorded from a freshwater fish in Africa. 
Furthermore, it is now possible to partially elucidate the life-histories of 
two species of Trematodes, of which only the adults have been known 
hitherto. 

The following is a list of the hosts and their Trematode parasites : 

MOLLUSCA. 

Lanistes sp. [probably L. procera (v. MARTENS)].
 

Thapariella sp. (rnetacercaria).
 

(') Ali the localities between [ ] are within the Park's boundaries. 



4 PARC NATIONAL DE L'UPEMBA 

FISHES. 

Clarias lazera CUVIER & VALE,\ClE\"ŒS. 

Neogyrodaclylus congolensis n. gen., n. Sp. 
Clinoslomoides brieni DOLLFUS, 1950 (melacercaria). 

AMPHIBIANS. 

Bufo regularis REUSS.
 

Mesocoelium monodi DOLLFUS, 1929.
 

Rana mascareniensis DUMÉRIL & BIBRON.
 

Mesocoelium monodi DOLLFUS, 1929.
 

BIRDS. 

Kaupifalco monogrammicus meridionalis (HARTLAUB). 

Nephroslomum ramo.mm (SONSINO, 1R(5). 

MAMMALS. 

Artiodactyla. 

Phacochoerus aelhiopicus (PALLAs).
 

Gaslrodiscus aegypliacus COBIlOLD, 1876.
 

Adenola vardoni (LIVINGSTONE). 

Paramphislomum microbolhrium FISCHOEDER, 1901. 
Colylophoron colylophorum (FISCHOEIJER, 1(01). 

Hippolragus equinus (DESMAREST). 

Paramphislomum microbolhrium FISCHO~IJER, 1901. 
Carmllerius mancupalus (FISCHOEDER, 1(01). 

Bubalus caffer (SPARRMAN). 

Paramphislomum microbolhrium FISCHOEDER, 1901. 
Col1l1ophoron colylophorum (FISCHOEIJER, 1(01). 
Carmllerius exoporus MAPLESTO";E, 1~23. 

TauTolragus oryx (PALLÀS). 

Paramphislomum microbolhriu1ll FISCHOEDER, 1901. 
Colylophoron colylophorum (FISCHOElJeR, 1(01). 
Carmllerius mancllpatu.~ (FISCHOEIJER, 1(01). 

Kobus defassa crawshayi P. L. SCLATER. 

Paramphislomum microbolhrium FISCHOEDER. 1901. 
Collll.ophoron colylophorum (FISCHOEIJER. 1(01). 

Tragelaphus scriplus (,PALLAS). 

Cotylophoron cotylophorum (FISCHOEIJER, 1(01). 

Ourebia ourebi (ZIMMERMANN). 

Paramphislomum microbothrium FISCHOEDER, 1901. 

Carnivora. 

Aonllx capensis (SCHlNZ).
 

Clinoslol1wm pyriforme n. sp.
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Order MONOGENEA. 

Family GYRODACTYLIDAE CÛBBÛLD, 1864. 

Neogyrodactylus congolensis n. gen.; n. sp.
 
(Figs. 1 and 2.)
 

H 0 stand l 0 cal i t Y :
 

On skin of Clarias lazera. Mabwe, 585 m, 3.XII.1948 (1571); 6.XII.1948 
(1590); 8.XII.1948 (1602). 

In specimens without embryos the body, excluding the opisthaptor, is 
more or less cylindrical. It varies between 1,2 mm and 2,1 mm in length 
and 0,22 mm and 0,5 mm in maximum width. The posterior adhesivc 
organ or opisthaptor is distinctly marked off from the body of the worm 
and is somewhat trapezoidal in outline. It measures 0,52 to 0,60 mm in 
length and 0,46 to 0,58 mm in maximum width, which usually occurs in 
the anterior region. The armature of the opisthaptor consists of il pair of 
large central hooks, supported by a somewhat U-shaped ventral bar (fig. 2) 
and a simple dorsal bar. Lying between the large central hooks, and 
articulating with the ventral bar, there is a pair of delicate cuticular hook
like structures which extend to the posterior margin of the opisthaptor. 
These delicate structures are provided with alae along their inner surfaces, 
and they articulate with a further pair of elongate structures which appear 
to be spatulate at their extremities. The ventral surface of the opisthaptor 
appears to be provided with rather indistinct rugae, while the margins are 
invested with long delicate filaments of cuticle. On the antero-lateral 
borders of the opisthaptor there is a pair of small lobes, each armed with 
a small bifid hook. In addition, the opisthaptor is provided on its dorsal 
surface with a posteriorly-directed, fan-shaped, cuticular membrane, armed 
with fourteen hooklets, as shown in figure 2. 

The anterior end of the body is notched to form two lobes, from which 
arise papilla-like outgrowths or head-organs. Through these Ol'gans pass 
the ducts of many large unicellular glands. These gland-cells or head
glands are disposed in four clearly-defined groups, two on either side of 
the body in the anterior region. 'l'he cerebral organ is large and süuated 
close behind the indentation at the anterior end of the body. The mouth 
occurs behind the cerebral organ and leads into a rather spacious cavity 
which opens into a well-developed pharynx, lying between the groups of 
head-glands. In the mature worms the pharynx measures 0,12-0,15 mm 
in diameter. As in Gyrodactylus, according to KATHERINER (1895), the 
pharynx is divided into two sections. The outer section appears as a 



6 PARC NATIONAL DE L'UPEMBA 

rs 

.;;\:-.j..;I.;';!--- e 

av 

8 
av 3 

a 

FIG. 2. 

FIG. 1. 

FIGS 1-2. - iVeogyrodactytus congotensis n. gen., n. sp.
 

Fig. 1. - Ventral view of adult.
 
co, cerebral organ; c s, cirrus-sac; e, embryo; hg, head-glands;
 
i, intestinal caecum; 0, obtype; 0 v, ovocyte; ph, pharynx;
 

r s, receptaculum selllinis; t, testis.
 

Fig. 2. - Ventral view of opisthaptor.
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muscular ringlike structure, from the inner surface of which arise six stout 
processes. Each of these processes has a narrow duct passing through 
it. The second or inner section of the pharynx is a large globular body 
with a less compact musculature, lying among the fibres of which there 
are six large gland-cells. Although ducts from these gland-cells have not 
been observed, it seems possible that their produets issue through the 
papillae in the first section of the pharynx. From the pharynx a short 
oesophagus opens into a pair of intestinal caeca, which extend to neal' the 
posterior end of the body. 

The testis is globular, measuring 0,06 mm to 0,15 mm in diameter. It 
is situated between the intestinal caeca, near the middle of the body, but 
as the uterus becomes larger so the testis is moved posteriorly, and in one 
case where the uterus contains three embryos the testis lies near the ends 
of the caeca. The cirrus-bulb occurs more or less in the median line, 
immediately behind the pharynx. Around its aperture there is a crown 
of about fifteen delicate spines, while attached to the inner posterior wall 
of the bulb is a large spine, measuring up to 0,027 mm in length. From a 
comparatively large seminal vesicle the ej aculatory duct opens into the 
base of the cirrus-bulb. Opening into the latter, side by side with the 
ejaculatory duet, are the ducts of two prostate organs, which lie on either 
side of the seminal vesicle. In addition, there is a well-developed pyriform 
glandular organ lying in front of the seminal vesicle and also opening 
into the cirrus-bulb. 

The female genital system appears to be very complex and bears sorne 
resemblance to thal found in acoelous Turbellaria. The female gonads 
consist of two lateral rows of ovocytes, apparently not enclosed in a definite 
wall but embedded in the parenchyma. Laterally, immediately behind the 
level of the intestinal bifurcation, there is on either side of the body a 
relatively large gland-cell, from which the ovocytes seemingly originate, for 
the smallest ovocytes occur in the vicinity of these gland-cells and become 
progressively larger as they pass posteriorly. On reaching the hinder region 
of the body, the rows of ovocytes turn sharply and, running conversely, 
extend to the level of the testis or beyond. At this point the rows turn 
posteriorly and run, dOl'sally to the intestinal caeca, to the hinder end of 
the body, where they again turn sharply and, ventrally to the caeca, extend 
anteriorly to the testis. Bere the ovocytes pass into a large ootype, which 
lies to the left of the median line, between the testis and uterus. Sur
rounding the larger ovocytes it sometimes possible to observe a thin coating 
of yolk-material. A large rounded receptaculum seminis, measuring up 
to 0,075 mm in diameter, is situated to the right of the ootype, into which 
it opens. The large oval uterus, measuring up to about 0,12 mm in length, 
occupies the middle region of the body between the intestinal caeca and 
contains several embryos in various stages of development. 

From KATHERINER'S (1895) account of the anatomy of Gyrodactylus there 
seems to be sorne indication of a germovitellarium being present in this 



8 PARC NATIONAL DE L'UPEMBA 

cs 

a a 

u---+"'-'-o.-""t'~ 

FIG. 3. 

exc 

o 

"+---v 

-+I..f+--f-- u 

ex v -~~~"ifr--gP 

FIG. 4. 

FIG. 3. - Mesocoelil1/1l monodi DOLLFlèS. Ventral view of adult (eggs ùmitted).
 
c s, cirrus-sac; 0, ovary; 0 5, oral suclŒr; p h, pharynx; t, testis;
 

u, uterus; v, vitelline follicle; v 5, ventral sucker.
 

FIG. 4. - 1'haparitlla sp. Ventral view of metacercaria, 
ex c, excretory canal; ex v, excretory vesicle; g p, genital pore; i, intestinal 
caecum; 0, 06type; 05, oral sUc!H'r; av, avary; ph, pharynx; t, testis, 

u, uterus; v, vitelline fallicle; v s, ventral sucker. 

genus, but sorne subsequent writers appear to reject KATHEIUNER'S inter
pretation of the female complex and recognize distinct vitel1aria and a 
separate ovary. Since no definite vitel1aria have been observed in the 
present form, it seems possible that KATHERINER'S interpretation might be 
correct, and the question should be reopened. But such a study should be 
based on the examination of sectioned material, selectively stained, and 
not solely on whole mounts. 
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Neogyrodactylus is undoubtedly related to the genera Gyrodactylus and 
Gyrodactyloides, but may be readily distinguished from these in the 
structure of the opisthaptor and in the organization of the female genital 
system. The following definition may now be given for the new genus : 

NEOGYRODACTYLUS n. gen. 

Gyrodactylidae. Opisthaptor somewhat trapezoidal in outline, provided 
with a pair of large hooks, but without marginal hooklets. A fan-shaped 
membrane armed with 14 hooklets is attached to the dorsal surface of the 
opisthaptor. Female genital system including a receptaculum seminis and 
a pair of germovitellaria. Parasites of freshwater fishes. 

Ge n 0 t y p e : N. congolensis n. sp. 

Order DIGENEA. 

Family DICROCOELIIDAE ODHNER, 1910. 

Mesocoelium monodi DOLLFUS, 1929. 
(Fig. 3.) 

H 0 s t sand l 0 cal i t y : 

Buto regularis; Rana mascareniensis. Mabwe, 585 m (16ii c, 1612 cl. 

This species appears to be widely distributed among anurans and 
saurians in West Africa. It was originally described by DOLLFUS (1929) 
from Chamaeleon gracilis in the Cameroons. SZIDAT (1932) later recorded 
M. monodi from Rana mascareniensis, Buto regulal'is, Agama planiceps, 
Agama colonorum, Lygosoma ternandi and Mabuia maculilabris in Liberia, 
while BAYLIS (1936) recorded it from Chamaeleon etiennei in the Belgian 
Congo. 

The following description is based solely upon specimens in the present 
collection. The worms are dorso-ventmlly flattened and elongate oval in 
outline. They measure 2,5-3,5 mm in length and 0,75-1 mm in maximum 
width. The cuticle is provided with closely-set rows of minute spines, 
extending posteriorly as far as the hinder limit of the vitelline follicles. 
The subterminal oral sucker has an elongate opening. It is rounded 
(0,33 mm in diameter) or oval (0,3-0,33 mm in length and 0,25-0,30 mm in 
width). The ventral sucker is situated at about the junction of the first 
and second thirds of the total length of the body and measures 0,18 mm 
to 0,27 mm in diameter. The oral sucker appears to open into a well
developed pharynx which is more or less transversely oval, measuring 
0,iO-0,15 x 0,13-0,20 mm. When an oesophagus is apparent, it is very 
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short. The intestinal caeca are relatively wide and extend to a !ittle beyond 
the middle of the body. The genital pore occurs immediately behind the 
pharynx, in the region of the intestinal bifurcation. The thin-walled 
cirrus-sac is pyriform or flask-shaped and extends to neal' the ventral 
sucker. It contains a weJl-developed seminal vesicle, apparently constricted 
into two po~tions, opening into a coiled ejaculatory duct, which shows no 
differentiation of a pars prostatica nor of a cirrus. As in other members 
of the genus Mesocoelium, the testes are arranged symmetrically or some
what obliquely in the region of the ventral sucker. They are rounded and 
measure 0,20-0,30 mm in diameter. The ovary lies to the right or to the 
left of the œedian line, immediately behind and contiguous with the testis 
of that side. It is more or less rounded and sometimes a little larger than 
the testes, measuring 0,22-0,33 mm in diameter. The vitellaria consist of 
numerous rounded follicles situated at the sides of the body, extending from 
the region of the oral sucker to near the posterior ends of the intestinal 
caeca. The follicles lying on the same side of the body as the ovary seldom 
extend posteriorly as far as those in the opposite field. The uterus is 
voluminous and thrown into a large number of coils, which occupy most 
of the body behind the ventral sucker. The eggs are very numerous and 
measure 0,035-0,038 x 0,020-0,023 mm. 

DOLLFUS (1950) has described a new species, Mesocoelillm schwetzi, from 
Rana mascareniensis and Bujo reglllal'is in the Belgian Congo. This species 
bears a very close resemblance ta M. monodi, and merely appears to be a 
smaller form, with a comparatively larger pharynx. The validity of the 
differences enumerated by DOLLFUS for distinguishing M. schwetzi from 
M. monodi is doubtful, since, according to DOLLFUS (1929), SZIDAT (1932) 
and the present description, M. monodi is an exceedingly variable form. 

Family ECHINOSTOMATIDAE Looss, 1902. 

[Nephrostomum ramosum (SONSINO, 1895).J 

H 0 stand 10 cal i t y : 

Kaupijalco monogrammicus meridionalis. [Kabenga, près Kaziba, 1.240
1.300 m, 8.IV.1949 (2241).] 

N. ramosum has been hitherto known ta occur as an adult only in 
Ciconiiform birds, and the occurrence of three mature specimens of this 
species in a Falconiform bird is of special interest, since it is again shown 
that, general1y speaking, the degree of specificity in the adaptation of 
echinostome trematodes to particular hasts or even orders of hasts is 
rather low. 

[
," 



11 NATIONAAL UPEMBA PARK 

Family BRACHYLAEMIDAE JOYEUX and FOLEY, 1930. 

Thapariella sp. (metacercaria).
 
(Fig. 4.)
 

H 0 stand 10 cal i t Y :
 

Lanistes sp. (Mollusca). Mabwe, 585 m, 20.I.i949 (1805 c, 1808 cl; 
23.II.i949 (1995 cl; 5.IV.1949 (2179 cl. 

Many specimens of an immature brachylaemid trematode were found 
by Dr. W. ADAM on the surface of the body beneath the shell of Lanistes 
(probably L. procera). 

The elongate body of the immature worms is smooth and measures 
5-7,5 mm in length and 1-2 mm in maximum width. The more or less 
rounded oral sucker is subterminal and has a diameter of 0,46-0,75 mm. 
It opens directly into a well-developed spherical pharynx, which measures 
0,16-0,27 mm in diameter. A short oesophagus is apparent only in the 
larger specimens. The intestinal caeca are relatively wide and extend to 
near the posterior end of the body. The ventral sucker occurs at about 
the junction of the first and middle thirds of the total length of the body. 
It is rounded (0,63-0,93 mm in diameter) or transversely oval (0,78 x 0,9 mm 
to 0,94 x 1,12 mm). The excretory pore is situated dorsally in the median 
line in the posterior region of the body. The bladder is short and narrow, 
and into it opens the main excretory canals. These canals extend to the 
lateral regions of the body and forward to the level of the pharynx, where 
they recurve and return to the region of the main bladder, and recurving 
again extend anteriorly to terminate in the region of the oral sucker. 

The genital pore is situated in the median line near the posterior end 
of the body. It leads into a fairly wide atrium, at the base of which lie 
the openings of the genital ducts. The testes are obliquely or symmetrically 
arranged and situated between the intestinal caeca in the middlû of the 
posterior haH of the body. From the testes the vasa efferentia converge 
towards the median line, where they unite to form a vas deferens. From 
the union of the vasa efferentia the male duct extends posteriorly to the 
genital pore. Throughout its length this duct does not show any modifi
cations of its walls, but its hinder portion is enveloped by a dense mass of 
extracapsular gland-cells. 

About midway between the testes and the genital pore lies the ovary, 
and immediately behind this the « shell »-gland complex. From this 
complex the uterine canal extends to the diffusion of the gland-cells 
surrounding the distal portion of the male canal and there turns to l'un 
forward as far as the hinder margin of the left testis. At this point it 
crosses to the right testis, where it turns posteriorly and takes an 
undulating course to the genital pore. The vitelline glands are disposed 
in distinct follicles lying between the intestinal caeca, behind the testes. 
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The follicles are weIl developed, and there are constantly six follicles lying 
on the left side of the median line and eight on the right, but one instance 
has been found where the numbers are reversed. 

BRIEN (1955) has described thread-like sporocysts waving their free ends 
in the mantle-cavity of Lanistes procerus in the Belgian Congo. These 
sporocysts contained furcocercous cercariae anli since larvae of this type 
are, according ta ALLISON (1943), known ta oecur in the brachylaemid 
Leucochloridiomorpha constantiae (MUELLER) it seemed possible that BRIEN'S 
cercariae represented an earlier stage of the present form. But no evidence 
of this has been found, for about twelve specimens of the snail were 
dissected by Dr. C. A. WRIGHT and the writer and, while several snails had 
superficial lesions on the surface of the body, no indications of trematode 
infestation were found among the internaI organs. 

Dr. ADAM kindly informed the writer that he thought the openbilled 
stark (Anastomus lamelligerus TEMMINCK) was the probable final hast of 
this parasite, because he had seen storks take the snails out of the water, 
bring them on land and pick the animaIs out of their shells. This opinion 
is substantiated by SRIVASTAVA (1955), who describes from Anastomus 
oscitans in India a new Trematode, Thapariella anastomusa, which is 
clearly very closely related ta the larval form from Lanistes. In faet, 
except for two noticeable differences, bath forms would appear ta belong ta 
the same species. \Vith regard ta the differences, firstly, in T. anastomusa 
the excretory pore is said ta be terminal, but in SRIVASTAVA'S figure 2 it is 
shawn ta be subterminal and ventral, closely adjacent ta the genital pore, 
while in the African form the excretory pore is subterminal but quite 
definitely dorsal. Secondly, the cirrus in T. anastamusa possesses well
developed spines, but in the larval forms cirrus-spines have not been 
detected in whole mounts, nor in seriaI sections. Cirrus-spines may, of 
course, develop at a later stage, but it would at the moment be speculative 
ta regard the form from Lanistes as the larva of T hapariella anastomusa. 

SRIVASTAVA regards Thapariella as a form intermediate between the 
familieg Hemiuridac and Brachylaemidae and ereets for it a new family, 
Thapariellidae. In the present writer's opinion any resemblance Thapa
riella might bear ta the Hemiurids is purely superficial, but its resemblance 
ta the Brachylaemids is very close. Morphologically, Thapariellidae is said 
ta differ from Brachylaemidae in the following characters : in the absence 
of a cirrus-sac; in the position of the ovary in relation ta the testes; in the 
distribution of the uterine coils; and in the shape of the excretot'Y vesicle. 
Ta these might be added the paucity of the vitelline follicles. With regard 
to the latter difference, figures given by SINITZIN (1931) show that in 
Panopristis - a fonn closely related ta T hapariella - the vitelline follicles 
are exceedingly few in the metacercaria, but apparently break up into 
numerous smaller follicles in the adult worm. The distribution of the 
uterine coils and the shape of the excretory vesicle in Thapariella are 
fundamentally similar in the subfamily Brachylaeminae. In the writer's 
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opinion the absence of a cirrus-sac and the position of the ovary in relation 
lo the testes are, in this instance, taxonomically no more important than 
generic characiers, and T hapariellidae should therefore be regarded as a 
synonym of Brachylaemidae. 

Family CLINOSTOMATIDAE LÜHE, 1901. 

Clinostomum pyriforme n. sp. 
(Fig ~.)
 

H 0 stand l 0 cal i t Y
 

From mouth of Aonyx capensis. Ganza, 860 m, 14.VI.1949 (2497 cl. 

The body is pyriform but appears to be rather contracied in aIl specimens. 
It is smooth and measures 2,5-3,5 mm in length and 1,2-1,7 mm in width. 
The oral sucker is subterminal, poorly developed and measures 0,22-0,35 mm 
in diameter. Close behind the opening of the oral sucker the body-wall is 
thrown into a well-developed collaI'. A pharynx is apparently absent, and 
the oral suckel' opens directly into a short oesophagus, measuring about 
0,25 mm in length and lined with cuticle. The hinder region of the oesopha
gus is enlarged and provided with a relatively thick circulaI' musculature. 
The inteslinal caeca are simple, undulating dorso-ventrally and extending 
to the posterior end of lhe body. The undulation is so profuse that Lhe 
anterior portions of the caeca appear to be moniliform. The caeca 
terminale neal' the base of the excretory vesicle, into which they do noL 
appear to open, as in sorne other species of the genus Clinostomum. The 
ventral sucker, situated in the middle region of the body, is comparatively 
large, measuring 0,6-0,8 mm in diameter. The excretory pore is more or 
less dorsally situated near the posterior end of the body. It opens into a 
V-shaped excretory vesicle. The genital pore lies in the median line, near 
the anterior margin of the foremost testis. It leads into a narrow atrium, 
into which open the cirrus-sac and the metraterm. The cirrus-sac is 
pyriform, with its longitudinal axis disposed more or less dorso-ventrally. 
It lies on the anterior margin of the foremosl testis and measures about 
0,5 mm in length and 0,25 mm in maximum width in its proximal region, 
and contains a much coiled ejaculatory duct and a bipartite seminal vesicle. 
The ejaculatory duct is muscular and seems to be lined with a thin cuticle 
which may have a corrugated appearance. No pars prostatica has been 
observed. The testes are arranged one behind the other in the hinde!' 
quarter of the body. They are transversely-elongate organs, with the hinder 
margin slightly convex and the anterior mm'gin concave, sometimes rather 
deeply. In aIl the specimens examined, the foremost testis, measuring 
0,75-1 mm in transverse diameter, is shaped rather like a boomerang and 
constantly larger than the hinder testis, which measures 0,50-0,75 mm 
transversely. The ovary is situated to the righl of the median line, on the 



14 PARC NATIONAL DE L'UPEMBA 

:+~~~~-os 

vs ---r.,......:,f 

vs il 
uscs 

0 

v 

cs ---+~f-l 

0-+'""'1

gp----\i'7.~ 

FIG, 5. 

3 
8 

FIG. 6. 

FIG. 5. ~ C/inostomum pyri,forme n. sp. Ventral view of adult.
 
c, cephalic collaI'; c s, cirrus-sac; i, intestinal caecum; 0, ovary;
 

o s, oral sncker; t, testis; v, vitellaria; v s, ventral suc!,er.
 

FIG. G. - Cllnos/fJTnoides brieni DOLLfUS. Ventral view of metacercaria.
 
c s, cirrus-sac; ex v, excretory vesicle; g p, genital pore; i, intestinal
 

caecum; 0, ovary; 05, oral sucl<er: t, testis; u s, uterine sac; v s, ventral sucker.
 



15 NATIONAAL UPEMBA PARK 

posterior margin of the anterior testis. lt is transversely oval and measures 
0,22-0,25 x 0,15 mm. A receptaculum seminis has not been observed, but 
sometimes a mass of spermatozoa may be seen in the proximal region of 
the uterus. Laurer's canal opens in the mid-dorsal line, posteriorly to 
the ovary. The oviduct is much convoluted, while the i:iotype is a narrow 
elongate structure, not very weIl differentiated. The ascending limb of 
the uterus crosses the anterior testis on the left side to open into a spacious 
uterine sac lying between the anterior testis and the ventral sucker. The 
vitellaria consist of well-developed follicies situated laterally and extending 
from the hinder end of the body to about the middle of the ventral sucker. 
Posteriorly, and often immediately behind the ventral sucker, the follicies 
are confluent in the median line. In specimens stained with Mayer's 
paracarmine and mounted in Canada balsam the eggs are collapsed and 
measur8 about 0,110 x 0,082 mm while eggs taken from unstained specimens 
and mounted in formaI in measure 0,117-0,125 x 0,067-0,072 mm. 

The form described above differs from other known species of 
Clinostomum not only in its small size, but also in the position of the 
cirrus-sac in relation to the anterior testis. The latter charaeter might be 
regarded as generically important, but since the position of the cirrus-sac 
varies in different species of Clinostomum the writer feels that the erection 
of a new genus fol' the present form is unnecessary. 

Another interesting feature of the new form is that it is the only species 
of Clinostomum so far known to occur naturally in a wild mammal. It is 
true that C. complanatum (RUD.) has been found in the pharynx 01 man in 
Japan (YAMASHITA, 1938) and in Tiberias (WITENBERG, 1944), while Clinos
tomum abdoni TUBAl'\GUI and GARCIA, 1939, Clinostomum kalappahi BHA
LERAO, 1947, and Clinostonwm sp. of BELLIAPPA, 1944, have been recorded 
from under the tongue of domestic cats in the East Indies, but these 
infestations may be justifiably regarded as accidentaI and are presumed 
to have been derived through the consumption of raw or improperly 
cooked fish. 

Clinostomoides brieni DOLLFUS, 1950. 

(Fig. 6.)
 

Ho stand 10 cal i t Y :
 

Clarias lazera. Mabwe, 585 m (1538, 1551, 1603). 

Many immature examples of this trematode were found on three 
occasions encysted on the gills of Clarias lazera from a Lake at Mabwe 
during August and Septemher, 1947. A very similar form from Clarias sp. 
in Lake Nyasa is present in the collections of the British Museum (Natural 
History). 

The body is somewhat boat-shaped in preserved specimens, being 
concave ventrally and convex dorsally, with margins somewhat inflexed 
ventrally. It measures G mm to 9 mm in length and 1,25 mm to 1,65 mm 
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in maximum width, which occurs usually in the anterior region of the 
body, although the width is nearJy uniform throughout. The cuticle is 
provided with very minute spines densely arranged over the entire surface 
of the body. 

The oral sucker is subterminal. It is more or less rounded and measures 
0,25-0,35 mm in diameter, and its musculature does not appear to be very 
weIl developed. The ventral sucker, however, is very muscular and 
measures 0,60-0,65 mm in longitudinal diameter and 0,70-0,75 mm in 
transverse diameter. Though a true pharynx is apparently absent the 
hinder portion of the oesophagus seems to be invested with loose muscle
fibres and a vast number of gland-cells. This region of the alimentary 
system probably represents the degenerated pharynx described in Clinos
tomum phalacrocoracis by DUBOIS (1931). The intestinal caeca extend to 
near the posterior end of the body, and behind the ventral sucker they are 
provided with small marginal pockets. The excretory vesicle is more or 
less V-shaped, the limbs being lateral to the intestinal caeca and extending 
anteriorly to near the ventral sucker. 

The testes are arranged tandem between the intestinal caeca in the 
posterior region of the body. They are transversely elongate and slightly 
arched, measuring about 0,15 x 0,C6 mm, the hinder testis invariably being 
a littJe smaller than the foremost. In the median line or somewhat to the 
right, between the testes, an elongate cirrus-sac is situated. This measures 
between 0,30-0,50 mm in length and 0,12-0,15 mm in width. It contains 
a well-developed seminal vesicle and a long, muscular, ejaculatory duct, 
and opens into a genital atrium situated in the median line on the anterior 
border of the posterior testis. A pars prostatica does not appear to be 
differentiated, at least not in the juvenile stage. 

The ovary is elongate, measuring about 0,25 mm in length and 0,05 mm 
in diameter. It lies between the testes, and between the cirrus-sac and the 
right intestinal caecum. The oviduct passes dorsally to the cirrus-sac to 
open into the « shell ,,-gland which lies to the left of the median line 
betweeTl the testes. From the « shell ,,-gland the uterine canal runs 
anteriorly, forming a number of loops to a point between 0,5 mm and 1 mm 
in front of the anterior testis, where it turns dorsally to l'un conversely to 
near the foremost testis, where it forms a right-angled bend to extend to the 
median line. In the median line, the uterine canal opens into the main 
uterine trunk, which extends anteriorly to about the middle of the body 
and posteriorly to the genital air'ium. 

The present form so closely resembles Clinostomum brieni, recorded by 
DOLLFUS (1950) from the oesophagus of Ardea goliath at Kadia, Belgian 
Congo, that the writer has no hesitation in regarding it as the metacercaria 
of this species. 
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Family PARAMPHISTOMATIDAE FrscnüEDEH, 1901. 

The moment seems opportune to mention that NXSMARK (1937) has 
revised the systematics of this family on an entirely new basis - an idea 
possibly derived from FUKUl'S (1929) work on Japanese amphistomes -
and involves a study of the structure of the pharynx, the genital atrium 
and the posterior sucker, as seen in median saggital sections. In fact the 
basis is one of histology rather than morphology. The conclusions reached 
by NXSMARK from his study led him to erect several new genera and many 
new species. The value of this revision may be assessed in a statement 
made by NXSMARK himself in his introduction (p. 309) : (( ln most instances 
there are no more than one sectioned specimen pel' species as a basis for 
the investigation». There is no doubt that the revision includes sorne 
helpful suggestions towards a better understanding of the problems 
associated with the systematics of the paramphistomes, but the multiplicity 
of genera and species in the revision is the natural outcome of a restricted 
examination, in which no consideration could possibly have been given to 
morphological and histological variation in well-established species. An 
example of this is given below in a discussion on the type of genital atrium 
found in ParamphiStomum microbothrium. Thus, the present writer feels 
that NXSMARK'S conceptions of genera and speeies within the Paramphisto
matidae should be treated with reserve. 

SlIbl'amily PARAMPHISTOMATINAE FIscnüEDER, 1901. 

Paramphistomum microbothrium FISCHOEDER, 1901. 
(Fig. 7, a-c.) 

S y non y ms: Paramphistomum cervi (ZEDER, 1790) of MAPLESTONE, 1923 
(in part); Paramphistomum cervi (SCHRANK, 1790) of STUNKARD, 1929; 
Paramphùtomum clavula Looss, in NXSMARK, 1936. 

H 0 s t sand l 0 cal i t i es: 

Adenota vardont. Mabwe, 585 m, 12.VIII.1947 (208 cl; 28.VIII.i947 
(226 cl; 18.VllI.i947 (235 cl. 

Bubalus caller. Mabwe, 585 m, 29.X.1948 (1714 cl. 

Hippotragus equinus. [Kafwe, 1.780-1.830 m, 18.IV.1947 (61 c, 63 c, 
64c)J; [riv. Kafwe (329c)J; riv. Muye (330c). 

Kobus delassa crawshayi. Kaswabilenga, 680 m, 14.X.1947 (280 cl. 
Ourebia ourebi. Buye-Bala, 1.750 m, 26.111.1948 (678 c); Kalumengongo, 

1.780-1.830 m, 16.1.1948. 

Taurotragus oryx. Piste Mubale, 1.480-1.780 m, 21.XI.1947 (331 cl. 



18 PAHC NATIONAL DE r;UPEMBA 

Paramphistomum microbothrium appears ta have been confused with 
P. cervi by MAPLESTONE (1923) and several subsequent writers. NXSMARK 

(1936), however, has pointed out that the genital atrium in P. microbothrium 
possesses a sphincter, which is absent in P. cervi. Otherwise, the two 
forms bear a very close superficial resemblance ta each other. 

A 

B c 

FIG. Î. - Paramphistomnm microbothrium FISCHüEDER.
 

Copulatory apparatus (semi-diagrammatic).
 
A, « resting » condition of penis-papilla (p) (= « Clavula-type » of
 
N.~SMARK); B, showing early activity of penis-papilla (p); C, active
 
condition of penis-papilla (p) (= « Microbothrium-type » of NiisMARK).
 

From an examination of numerous seriaI sections of the presen t material 
it has been possible ta trace the mechanism of the copulatory apparatus 
in this species. The genital atrium is divided into a ventral and a dorsal 
chamber by a partition of tissue, in the centre of which lies an opening 
communicating one chamber with the other. Attached ta the inner wall 
of the partition there is a ring of tissue heavily invesied with a cuticular 
material [fig. 7 A (p)]. This ring of cuticularized tissue is able ta transform 
itself iuto an elongate structure, capable of extending through the cammu
nicating aperture iota the ventral chamber of the genital atrium (fig. 7 B). 
In the laiter condition the cuticularized tissue shows the early formation of 
a peois-papilla. As this papilla extends ta pass the sphincter, the dividing 
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partition of the atrium becomes the basal part of a genuine penis-papilla, 
which is cuticularized in its apical region. In the formation of a penis
papilla the present material shows aIl the graduations between the condition 
shawn in figure 7 A and that shawn in figure 7 C. 

The relation here shawn between the partitional wall in the genital 
atrium and a genuine penis-papilla invaJidates NXSMARK'S conclusion on 
the distinctiveness of the « Clavula-type)J (see fig. 7 A) and the « Micro
bothrium-type)J (seo fig. 7 C) of genital atria in the Paramphistomatidae. 
lt now seems that the latter type is merely an active or functional condition 
of the former and thal Paramphistomum clavula Looss, in NXSMARK, 1936, 
is a synonym of Paramphistomum microbothriU'ln FISCHOEDER, 1901. 

A feature of P. microbothrium noticed in ail of the numerous specimens 
examined in the present collection is the spaciousness of the lumen of the 
pars prostatica, which is weIl separated from that of the pars musculosa 
by a deep fold in the epithelial wall of the ejaculatory ducl. This feature 
of the pars prostatica is weIl depicted by FISCHOEDER (1903, fig. 22) and 
provides a very practical means for identifying P. microbothrium from 
specimens bisec'Led through the median sagittal plane and stained with a 
carmine stain. 

By and large, the present material agrees in aIl respects with the 
adequate descriptions of P. microbothrium given by FISCHOEDER (1903) and 
by STUNKARD (1929) - the latter describing the form under the name of 
Paramphistomum cervi (SCHRANK, 1790). 

Cotylophoron cotylophorum (FISCHOEDER, 1901;. 

H ost sand lac a 1i t i es: 

A.denota vardoni. Mabwe, 585 m, 28.VIII.1947 (226 cl. 
Bubalus cafter. Mabwe, 585 m, 29.XII.1948 (1714 cl. 
Kobus de/assa crawshayi. Kaswabilenga, 680 m, 14.X.1947 (281 cl. 
Taurotragus oryx. Piste Mubale, 1.480-1.780 m, 21.XI.i947 (331 cl. 
Tragelaphus scriptus. Kaswabilenga, 680 m, 3.XI.1947 (290 cl. 

This species was originally assigned by FISCHOEDER ta the genus 
Paramphistomum, but as it was considered by STILES and GOLDJ3ERGER 
(1910) ta possess a well-developed genital sucker they erected the genus 
Cotylophoron for its reception, adding at the same time a second species, 
C'. indicum STILES and GOLDBERGER. NXSMARK (1936), in describing two 
new species - C. /ülleborni and C. ,jacksoni - states thaL in addition ta 
the well-developed genital sucker Rll the species of the genus Cotylophoron 
possess a posterior sucker with a circular musculature « which is distinct 
·from aIl other Paramphistomides)J. Ta this posterior sucker he gave the 
name « Cotylophoron-lype)J. Later, PRICE and McINTOSH (1953) state that 
il re-examination of the type-specimens of C. indicum has shawn that the 
posterior sucker in this species is not of the « Cotylophoron-type )J but of 
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the « Paramplâstomum-type ", and these writers transfer the species to the 
genus Paramphistomum, renaming it P. thapari. It is implicit by their 
action that PRICE and McINTOSH do not regard the presence of a well
developed genital sucker to he generically important, as did STILES and 
GOLD2ERGER, and that the disposition of the circulaI' muscle-fibres in the 
posterior sucker is the only character by which Cotylophoron can be 
differentiated from ParamphistoTrlUm. In this instance, there appears to 
be justification for disregarding the well-developed genital sucker as a 
generic character, because a similar structure also occurs in Paramphis
tomum, but in this genus its development is very variable. 

NXSMARK has also reviewed the genus Cotylophoron and recognised the 
four species mentioned above. This author places considerable emphasis 
upon the ratios of certain organs as specifie criteria, but the accompanying 
table (from which C. indicum is omitted) will show how unreliable these 
ratios can be for systematic purposes. 

MAPLESTONE (1923) and DOLLFUS (1950) have pointed out that the thickness 
of the circulaI' musculature of the oesophagus in C. cotylophoron is subject 
10 considerable variation, but NXSMARK and sorne subsequent writers have 
persisted in regarding the thickness of this musculature as a specifie 
character. For instance, C. cotylophoron is said to possess an oesophageal 
bulb, which enables this species to be readily separated fI' am other members 
of the genus. In the present material the musculature of the oesophagus 
is weIl developed and normally it gradually increases in thickness 
posteriorly. In sorne specimens, however, the thickness of the musculature 
increases suddenly in the posterior region of the oesophagus, and might give 
the impression of the existence of an oesophageal bulb. In other specimens 
the lumen of the oesophagus appears ta be much swollen and the muscular 
walls are correspondingly thin. For this reason the writer is inclined to 
regard the sudden thickening of the musculature in the hinder region of 
the oesophagus in C. cotylophorum as an artificial condition arising from 
contraction, but in any case this thickening is not comparable with the 
oesophageal bulb occurring in Chiorchis and sorne other amphistome genera. 

A further point that needs to be discussed is the disposition of the testes. 
In the majority of the numerous specimens examined by the writer the 
testes are disposed in tandem, but in very contracted specimens they may 
be arranged diagonally one behind the other or even symmetrically. 
NXSMARK, as weIl as PRICE and McINTOSH (1953), appear to regard the 
different arrangements of the testes as specifie criteria, but the opinion 
here held is that the testes in C. cotylophorum are normally arranged in 
tandem, but with the contraction of the body they are gradually moved 
into a symmetrical arrangement. This observation agrees with the opinions 
expressed by STUNKARD (1929) and by DOLLFUS (1950). 

To sum up, there appears to be little justification for considering that 
Cotylophoron jülleborni NXSMARK, C. jacksoni NASMARK, C. novaboracensis 
PRICE and McINTosH and C. panamensis PRICE and McINTOSH are, as at 
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present defined, distinct from C. cotylophorum (FrsCHOEDER). H seems 
therefore necessary to re-examine the type-specimens of these doubtful 
forms thoroughly in the Jight of the considerable amount of morphological 
variation known to occur in C. cotylophorum. 

FinaUy, C. cotylophorum has been adequately described by FISCHOEDER 
(1903) and by STUNKARD (1929), and the present material permits nothing 
to be added to these descriptions. 

Ratios of certain Organs in the Genus Cotylophoron. 

Species 1 Cotylophorum 1 Fülleborni 1 Jacksoni ! Cotylophorum 

Author __1 FmCHOEDER 1 N'''~RK 1 N"M~ 1 NX.MARK .-_-_-_-_-p~r~es~e~n-t_-m~a~te-r~ia~l~--_~_ 
Posterior sucker 

(diam) : 1 1: 2. 5-4 1 1: 2, 7 1 : 2. 9 Il: 4, 9 1 : 3-4 Il : 4 1: 2. 5-311 : 4. 5 
body-Iength 

1 1 ---'-----_J _ :-------,--1-----'--- '--! __ 

Pharynx (length) : 1 1 1 1 1 

body-Iength 
1 : 8-10 Il' 1: 9.5 1 : 7 '1 1: 9 1 : 7-9jl : 101 1: 10 1 : 9 

---,------'--------;---  --~-

Genital sucker 1 

. 1 ! 1.' 1.27 1'. 1 1'. 1 1 1Il 1 1(diam) : ca. l , Il: 1-1.2 1 : 1.2 l : 1.2-1.5 1: 1 
pharynx (length)

1 

(*) i 1 1 i1 

(*) Several specimens in the present collection show the diameter
 
of the genital suclœr to be a little grcater than the length of the pharynx.
 

Suhfamily GASTROTHYLACINAE STILES and GOLDBERGER, 1910. 

The writer here follows MAPLESTONE'S (1923) classification of the Gastro
thylacinae and accepts Carmyerius STILES and GOLDBERGER as a valid genus. 

Carrnyerius exporus MAPLESTONE, 1923. 

H 0 stand l 0 cal i t Y : 

Bubalus ca/tel'. Mabwe, 585 m, 29.XII.1949 (1714 cl. 

As in other species of the gelllis Carmyerius, the body of the present 
form is more or less spindle-shaped with a truncated hinder extremity. It 
varies between H mm and 13 mm in length and between 3 mm and 6 mm 
in maximum width. In cross-section the body is cireular or occasionally 
somewhat triangulaI'. The surface of the body is provided with very smaU 
papillae, which are numerous and better developed in the anterior region. 
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The opening of the ventral pouch occurs al 1,5-2 mm behind the mouth. 
In many specimens eut transversely through the middle of the body, the 
ventral pouch appears to form several variations of a hexagon, as shown 
in MAPLESTONE'S (1923) figures 23 and 24 and in some instances the pouch 
is, in this aspect, to be seen merely as a dorso-ventral slit, but even here 
slight indications of a six-sided figure are apparent. 

The mouth is terminal and opens directly into a well-developed pharynx, 
which is more or less pyriform, measuring 0,8-1,3 mm long and 0,62
0,87 mm wide. The oesophagus is about as long as the pharynx, and it is 
invested with numerous well-developed extracapsular gland-cells. The 
intestinal caeca are simple and l'un an undulating course posteriorly to 
near the anterior margins of the testes. The posterior sucker measures 
1,7 mm to 2 mm in diameter and its ratio with the body-length is 1 : 5,7-6,2. 
In the present material the genital pore is always apparent from the 
exterior and situated usually well in front of the opening of the ventral 
pouch or occasionally level with the opening. It is surrounded by a raised 
muscular thickening of the body-wall. This thickening may function as 
a genital sucker, and, contrary to MAPLESTONE'S observation, it seems to be 
well differenhated from the parenchyma. At the base of the shallow 
~enital atrium lies a small papilla. 

The testes are large lobed organs situated on either side of the median 
Ime, immediately in front of the poslerior sucker. The vasa efferentia 
extend anteriody and converge near the middle of the body, where they 
form the vas deferens. 'rhis duct is differentiated into the thl'ee portions 
usually found in amphistomes, the seminal vesicle, the pars musculosa 
and the pars prostatica. The seminal vesicle and the pars musculosa are 
convoluted structures, while the pars prostatica is relatively straight, being 
about as long as the oesophagus, and opening into the genital atrium 
through the small papilla. 

The ovary is a rounded (0,60 mm) or an oval (0,56 x 0,32 mm) organ 
lying in the median line between the testes. Situated dorsally lo it is the 
smalIer, but well-developed, 06type. As described by MAPLESTONE, Laurer's 
canal l'uns dorsally from the ootype and opens in the mid-dorsal line, well 
in front of the excretory pore. 'fhe vitellaria are well developed and 
confined to the ventro-lateral regions of the body. They form a sheet of 
well-developed follicles, limited to the lateral fields of the body by the 
intestinal caeca and extending from close behind the genital pore to the 
anterior mm'gin of the testes. From the ovary the uterus pursues a winding 
course along the mid-dorsal line and terminates by opening into the genital 
atrium through the small genital papilla. Numerous eggs dissected from 
several specimens have been mounted in formalin and found to measure 
0,127-0,135 x 0,C67-0,075 mm. 

The above description agrees well with that given by MAPLESTONE, 

except in one respect concerning the vitelline follicles. He states that in 
a few of his specimens the « follicles were found close to the posterior end 
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of the worm, and surrounding the opening of the posterior sucker)J. In 
the many specimens examined by the present writer this condition was 
never observed, in fact, the posterior limit of the vitelline follicles appears 
to be constantly at the anterior margin of the testes. 

Carm!yerius mancupatus (FISCHOEDER, 1901). 

S y non y m : Gastrothylax minutus FISCHOEDER, 1901. 

H 0 s t sand l 0 cal i t i es: 

Hippotragus equinus. [Kafwe, 1.780-1.830 m, 18.1V.1947 (61 cl]; [riv. 
Kafwe, 1.780-1.830 m, 20.VIJU947 (329 cl]; riv. Muye, 1.400 m, 28.VIII.194'7 
(330 cl. 

Taurotragus oryx. Piste Mubale, 1.480-1.780 m, 21.XU947 (331 cl. 

The body is variable in outline, but mainly eithel' broadly pyriform, 
or somewhat elongate with a truncate posterior extremity. In cross-section 
the body is more or less rounded. 'l'he adult specimens vary considerably 
in size, measuring from 5 to 11 mm in length and 2 to 4,5 mm in maximum 
width. The body is smooth, except in the anterior region, where numerous 
well-developed papillae are to be seen, particularly round the opening of 
the ventral pouch. The latter opening occurs at about 1 mm behind the 
mouth in uncontracted specimens. The ventral pouch, as seen in transverse 
section, is very variable in outline. In the majority of the specimens 
examined it is more or less triangular, but in sorne it is circulaI' or some
what pentagonal, while other specimens show the intergradations between 
these three conditions, and in one instance the pouch appeared as a narrow 
dorso-ventral slit, with a bifurcation at each end. Nevertheless, in nearly 
aIl instances it seems possible to trace a five-sided figure. 

The mouth is, as usual in Carymerius, terminal and leads di.reetly into 
a highly-muscular pharynx. The shape of the latter appears to depend 
entirely upon the amount of contraction or extension of the anterior end 
of the body, as it varies from elongate oval (1,2 x 0,47 mm) to rounded 
(0,20 mm). The oesophagus is about as long as the pharynx and invested 
with gland-cells. The intestinal caeca undulate posteri.orly to about the 
middle of the testes. 'l'he posterior sucker measures 1 mm to 2 mm in 
diameter, and its ratio with the body-length is 1: 5,4-6,6. In a few 
instances the sucker is wide and flattened, and in such cases the ratio of 
the sucker and body-length is about 1 : 4. 

The genital pore is usually situated weIl inside the ventral pouch, but 
may occasionally be seen at the opening of the pouch - the latter condition 
apparently occurring only in well-extended specimens. The genital pore is 
surrounded by a muscular thickening of the body-wall forming a pair of 
lips and corresponding to the « Hervorragung)J described by FISCHOEDER 

(1903) for several species of Gastrothylax. The pore opens into a musculül' 
atrium, which appears ta be rather small. At the base of the atrium lies 
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a well-developed genital papilla. The testes are two much-lobed organs 
situated symmetrically immediately in front of the posterior sucker. They 
measure i,6-i,8 mm in length and i-i,4 mm in width. The male ducts are 
comparable with those described above for C. e.T'Jporus. 

The ovary is relatively small and oval, measuring about 0,56 x 0,4 mm. 
Mehlis' gland lies dorsally ta the ovary. The vitellaria are composed of 
large follicles extending from about the level of the genital pore to about 
the middle of the testes. From the ovary, the uterus takes a winding course 
along the mid-dorsal line to the genital papilla. The eggs measure 
0,i20-0,i37 x 0,067-0,075 mm. 

C. mancupatus and C. spatiosus (BRANDES, i898) are regarded as synonyms 
by MAPLESTONE (i923), but FISCHOEDER (i903) originally separated these two 
primarily on the shape of the ventral pouch, as seen in cross section. In 
C. spatiosus the pouch is said to be circular, while in C. mancupatus it is 
triangular. In the material described above both conditions, with aIl the 
intermediate gradations, have been observed. Thus the shape of the ventral 
pouch appears to be of no value as a means for distinguishing these two 
species. Nevertheless, from existing descriptions C. spatiosus appears to 
be distinguishable by the remarkable capaciousness of the ventral pouch 
and the consequent thinness of its walls. Moreover, according to BRANDES 
(i898) and to FrscHoEDER (i903), the intestinal caeca are relatively sIender 
and extend posteriorly only to about the junction of the middle and hinder 
thirds of the total length of the body. Another feature worthy of note is 
the relative smallness of the testes, which are entire or slightly lobed, but 
this may be due merely to age. At the moment there seems to be no 
conclusive evidence that C. spatiosus and S. mancupatus are synonymous. 

The latter form is also very closely related to Carmyerius synethes, and 
DAWES (i936) considers them to be identical. There is, however, one point 
of difference between them which should not be passed over without serious 
consideration. In C. synethes the genital ducts open into a very spacious 
atrium while in C. mancupatus the genital atrium is relatively very small. 
The question of whether or not the spacious atrium in C. synethes is really 
no more than an artifact can apparently only be satisfactorily answered by 
the examination of further material from the Indian buffalo. 

Finally, FrscHoEDER separated C. minutus from C. mancupatus prin
cipally on alleged differences in the shape of the ventral pouch. In 
C. minutus the pouch is said to be also triangular in cross section, but the 
dorsally situated basal angles of the triangle are bifurcated. In the present 
material, which has been preserved in formaJin, it has been noticed than 
when the body shows indications of shrinkage, the ventral pouch is almost 
invariably collapsed, and the angles tend to indicate bifurcations. üther
wise, the writer can find no justifiable evidence in FrscHoEDER'S descriptions 
to warrant the recognition of C. minutus as a valid species, and for this 
reason C. minutus is here regarded as a synonym of C. mancupatus. 
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Subfamily GASTRODISCINAE MONTICELLI, 1892. 

Gastrodiscus aegyptiacus COBBOLD, 1876. 

Ho stand 10 cal i t Y : 

Phacochoerus aethiopicus. Mabwe, 585 m, VIII-IX.1947 (209 c, 230 c, 
233 c, 239 cl. 

Several specimens from each of the four lots available have been cleared 
in beechwood creosote and found, with one exception, to be immature in 
so far as eggs are not present and the vitelline follicles appear to be 
undeveloped. The size of the body varies between 8 x 4 mm and 
15 x iO mm. The mature specimen, in which eggs are numerous, 
measures about ii mm in length and 7 mm in maximum width. It agrees 
weIl with the descriptions given by Looss (1896) and by STUNKARD (1929). 
There is however, a noticeable difference in the size of the eggs, which in 
the present specimen measure 0,136-0,16 x 0,075-0,09 mm, as against 
0,17-0,19 x O,ii mm given by Looss. The size of the eggs is undoubtedly 
'3xceedingly variable, for eggs seen by the writer in a specimen of 
G. aegyptiacus from Equus caballus in Cairo measure 0,135-0,175 x 0,00
D,iD mm. 

COBBOLD originally described this form from a horse in Egypt, and since 
that time G. aegyptiacus has become known as a very widely-distributed 
helminth of African equines. It has also been recorded from wart-hogs in 
the Valley of the Niger (DOLLFUS, 1932), Dohamey (JOYEUX, GENDRE and 
BAER, 1928) and N.E. Rhodesia (MAPLESTONE, 1923). Moreover, STUNKARD 
(1929) l'ecords the species from « Phacochoerus ajricanus» at Faradje in 
the Congo Basin, where the parasite was also found in Diceros simus 
cottoni. In view of the immaturity of the vast majority of the several 
hundreds of specimens in the present collection, it is worthy of il note that 
aIl the specimens, about five hundred of them, recorded by STUNKARD from 
the wart-hog were also immature. 

LEIPER (1913) erected the name Gastrodiscus minor for specimens from 
pigs in Uganda and Nigeria, but gave nO recognizable description. Possibly 
MAPLESTONE (1923) is justified in regarding G. minor as a synonym of 
G. aegyptiacus. 

Looss (1896) records the cercaria of G. aegyptiacus from the operculate 
snails Cleopatra bulimoides and C. cyclostomoides in Egypt, while FAUST 
(1926) has provisionally referred to this species cercariae found in Planor
bis sp. in South Africa. 
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AVIS 

L'Institut des Parcs Nationauœ du Oonoo Beloe a com
mencé. en 1937. la publication des résultats scientifiques
des missions envoyées aux Parcs Nationauœ, en vue d'en 
faire l'exploration. 

Les divers travaux paraissent sous forme de fascicules 
distincts. Ceux-ci comprennent. suivant l'importance du 
sujet. un ou plusieurs travaux d'une même mission. 
Chaque mission a sa numérotation propre. 

Les fascicules peuvent s'acquérir séparément. 
L'Institut des Parcs Nationaux du Oonoo Beloe n'ac

cepte aucun échange. 

FASOIOULES PARUS 

HORS SÉRIE: 

Les Parcs Nationaux et la Protection de la Nature. 

Discours prononcé par le Roi Albert à l'installa
tion de la Commission du Parc National Albert. 

Discours prononcé par le Duc de Brabant à 
l'African Society, à Londres, à l'occasion de la 
Conférence Internationale pour la Protection de la 
Faune et de la Flore africaines. 

La Protection de la Nature. Sa nécessité et ses 
avantages, par V. VAN STRAELEN, 1937. 

Exploration du Parc National Albert 

L - Mission G. F. DE WITTE (1933-1935). 

Fasc.
 
Af!.
 

1. G. F. DE WITTE (Bruxelles), Introduction. 
2. C. ATTEMS (Vienne), Myriopodes . ... ... 

3. W. MICHAELSEN (Hamburg), Oligochaten . 

BERIOH't 

Ret Instituut der Nationale Parken van Beloisch Conoo 
heeft in 1937 de publicatie aangevangen van de weten
schappelijke uitslagen der zendingen welke naar de Natio
nale Pa'rken afgevaardigd werden, ten einde ze te onder
zoeken. 

De verschillende werken verschijnen in vorm van afzon
derlijke afieveringell welke. volgens de belangrijkheid van 
het ouderwerp, één of meer werken van dezelfde zending
bevatten. Iedere zending heeft haar eigen nummering.

De afieveringen kunnen afzonderlijk aangeschaft worden. 
Ret Instituut der Nationale Parken van Beloisch Oonoo 

neernt geen ruilingen aall. 

VERSOHENEN AFLEVERINGEN 

BUITEN REEKS : 

De Nationale Parken en de Natuurbescherming. 

Redevoering uitgesproken door Koning Albert op 
de vergadering tot aanstelling der Commissie van 
!let Nationaal Albert Park. 

Redevoering door den Hertog van Brabant gehou
den in de African Society, te Londen, bij de gele· 
genheid van de Internationale Conferentie voor de 
Bescherming van de Afrikaansche Fauna en Flora. 

De Natuurbescherming. Haar noodzakelijkheid en 
haar voordeelen, door V. VAN STRAELEN, 1937. 

Exploratie van het Nationaal Albert Park. 

1  Zending G. F. DE WITTE (1933-1935). 

1937 
1937 
1937 

4. J. H. SCHUURMANS-STEKHOVEN JI' (Utrecht), Parasitic Nematoda	 1937 
5. L. BURGEON (Tervueren), Carabidae... ... ... 

1937M. BANNINGER (Giessen), Carabidae (Scaritini) 

6. L. BURGEON (Tervueren), Lucanidae . ... ...	 1937 
7. L. BURGEON (Tervueren), Scarabaeidae (S. Fam. Cetoniinae)	 1937 
8. n. KLEINE (Stettin), Brenthidae und Lycidae .	 1937 
9. H. SCHOUTEDEN (Te'rvueren), Oiseaux . ..	 1938 

10. S. FRECHKOP (Bruxelles), Mammifères ...	 1938 
11. J. BEQUAERT (Cambridge, Mass.), Vespides solitaires et sociaux.	 1938 
12. A. JANSSENS (Bruxelles), Onitini (Coleoptera Lamellicornia, Fam. Scarabaeidae) 1938 
13. L. GSCHWENDTNER (Linz), Haliplidae und Dytiscidae. ... ... ...	 1938 
14. E. MEYRICK (Marlborough), pterophoridae (Tortricina and Tineina)	 1938 
15. C. MOREIRA (Rio de Janeiro), Passalidae .	 1938 
16. n. J. H. TEUNISSEN (Utrecht), Tardigraden	 1938 
17. W. D. HINCKS (Leeds), Dermaptera .	 19313 
18. n. HANITSCH (Oxford), Blattids ... .	 1938 
19. G. OCHS (Frankfurt a. Main), Gyrinidae .	 1938 
20. H.	 DEBAUCHE (Louvain), Geometridae . ... 1938 
21. A. JANS SENS (Bruxelles), Scarabaeini (Coleoptera Lamellicornia, Fam. Scarabaeidae). 1938 
22.	 J. H. SCHUURMANS-STEKHOVEN JI' et n. J. H. TEUNISSEN (Utrecht), Nématodes libres 

terrestres ... ... ... ... ... ... ... ... ... ... ... ... ... 1938 
23. L. BURGEON (Tervueren), Curculionidae, S. Fam. Apioninae. ..' ... ... 1938 
24 M. POLL (Tervueren), Poissons ... ... ... ... ... ... ... ... ... '" ... 1939 
25. A.	 JANSSENS (Bruxelles), Oniticellini (Coleoptera Lamellicornia, Fam. Scarabaeidae). 1939 
26. L. BURGEON (Tervueren), Histeridae... ... ... ... ... ... '" ... ... ... ... ... ... ... 1939 
27.	 Arthropoda : Hexapoda : 1. Orthoptera : Mantidae, par M. BEIER (Wien); 2. Gryllidae, 

par L. CHOPARD (Paris); 3. Coleoptera : Cicindelidae, par W. HORN (Berlin); 4. Rute
linae, par F. OHAUS (Mainz); 5. Heteroceridae, par R. MAMITZA (Wien); 6. Prioni
nae, par A. LAMEERE (Bruxelles); Arachnoidea: 7. Opiliones, par C. FR. ROEWER 
(Brenlen) .. 1939 

28. A. HUSTACHE (Lagny), Curculionidae.	 '" . 1939 
29. A. JANSSENS (Bruxelles), Coprini (Coleoptera Lamellicornia, Fam. Scarabaeidae) 1940 
30. L.	 BERGER (Bruxelles), Lepidoptera-Rhopalocera ... ... ... ... ... ... ... ... 1940 
31. V.	 LABOISSIÈRE (Paris), Galerucinae (Coleoptera Phytophaga, Fam. Chrysomelidae). 1940 
32.	 V. LALLEMAND (Bruxelles), Homoptera (Cicadidae, Cercopidae, Fulgoridae, Dictyopho

ridae, Ricaniidae, Cixiidae, Derbidae, Flatidae) ... ... ... ... ... ... '" '" ... 1941 
33. G. F. DE WITTE (Bruxelles), Batraciens et Reptiles, avec Introduction de V. VAN STRAELEN. 1941 



1. - M\ssion G. F. DE WITTE (1933-1935) (sui/e). 1. - Zending G. F. DE WITTE (1933-1935) (vervolg). 
r'aBC. 
Afl. 

34. L. MADER (Wien), Coccinellidae. - J. Teil ...	 ... . 1941 
II. Teil '" '" . 1950 

35 R. PAULIAN (Paris), Aphodiinae (Coleoptera Lamellicornia, Fam. Scarabaeidae) 1942 
36.	 A. VILLIERS (Paris), Languriinae et Cladoxeninae (Coleoptera Clavicornia, Fam. Ero

tylidae) .. 1942 
37. L. BURGEON (Tervueren), Chrysomelidae (S. Fam. Eumolpinae) '" .. . 1942 
38. A.	 JANSSENS (Bruxelles), Dynastinae (Coleoptera Lamellicornia, Fam. Scarabaeidae). 1942 
39. V.	 LABOISSIÈRE (Paris), Halticinae (Coleoptera Phytophaga, Fam. Chrysomelidae) 1942 
40. F.	 BORCHMANN (Hamburg), Lagriidae und Alleculidae 1942 
41. H.	 DEBAUCHE (Louvain), Lepidoptera Heterocera. . 1942 

42. E. UHMANN (Stollbo:lrg), Hispinae... ... '" ... ... .	 1942 

43. Arthropoda: Arachnoidea : 1. Pentastomida, par R. HEHlONS (Berlin); Hexapoda : 
2. Orthoptera: Phasmidae, par K. GUENTHER (Dresden); 3. Hemiptera: Membraci
dae, by W. D. FUNKHOUSER (Lexington U.S.A.); 4. Coleoptera : Silphidae, pal' 
A. JANSSENS (Bruxelles); 5. Dryopidae, par J. DELÈvE (Bruxelles); 6. Lymexylonidae, 
par L. BURGEON (Tervueren); 7. Bostrychidae, par P. LES:'iE (Paris); 8 Scarabaeidae : 
Geotrupinae, par A. JANSSENS (Bruxeiles); 9. Cassidinae, von A. SPAETH (Wien); 
10. Ipidae, von H. EGGERS (Bad Nauheim); 11. Platypodidae, par K. E. SCHEIJL 
(llann. Münden); 12. Hymenoptera : Sphegidae, by G. ARNOLD (Bulawayo) '" ... 1943 

44. G.	 MARLIER (Bruxeiles), Trichoptera. ... '" ... ... ... ... ... ... ... ... ... ... ... 1943 
45.	 H. SCHOUTEDEN (Tervueren), Reduviidae, Emesidae, Henicocephalidae (Hemiptera Hete

roptera) ...... ... ... ... ... ... ... ... '" ... ... ... ... '" ... ... 1944 
46. R.	 PAULIAN (Paris), Hybosoridae et Trogidae (Coleoptera Lameliicornia) . 1944 
47. H.	 DE SAEGER (Bruxelles), Microgasterinae (Hymenoptera Apocrita) 1944 
48. G.	 SCUMITZ (Louvain), Chalcididae (Hymenoptera Chalcidoidea) ... 1946 

49. H.	 DEBAUCHE (Louvain), Mymaridae (Hymenoptera Apocrita) ... '" 1949 
50. H.	 DE SAEGER (Bruxelles), Euphorinae (Hymenoptera Apocrita, Fam. Braconidae) ... 1946 
51. A. COLLART (Bruxelles), Helomyzinae (Diptera Brachycera, Fam. Helomyzidae) ... 1946 

52.	 P. VANSCHUYTOROECK (Bruxelles), Sphaerocerinae (Diptera Acalyptratae, Fam. Sphae
roceridae) . ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 1948 

53.	 H. DE SAEGER (Bruxelles), Cardiochilinae, Sigalphinae (Hymenoptera Apocrita, Fam. 
Braconidae) ... ... ... ... ... ... ... ... ... ... '" ... 1948 

54. A.	 THÉRY (Neuilly), Buprestidae (Coleoptera Sternoxia) ... 1948 

55. M.	 GOETGHEBUER (Gand), Ceratopogonidae (Diptera Nematocera) 1948 

56. H.	 SCHOUTEIJEN (Tervueren), Coreidae (Hemiptera Heteroptera) . 1948 

57. H.	 F. STROHECKER (Miami), Endomychidae (Coleoptera Clavicornia) 1949 

58. n.	 POISSON (Rennes), Hémiptères aquatiques ... ... ... ... ... 1949 

59. M.	 CAMERON (London), Staphylinidœ (Coleoptera Polyphaga) '" 1950 

60. J. PASTEELS (Bruxelles), Tenthredinidae (Hymenoptera Tenthredinoidea)	 1949 

61. F.	 C. FRASER (Bornemouth), Odonata ... ... ... ... ... 1949 

62. D.	 ELMO HARDY (Honolulu, Hawaii), Dorilaidœ (Diptera) . 1\150 

63. J. BALFOUR-BROWNE (London), Palpicornia . ... ... ... .	 1950 

64. R. LAURENT, Genres A/rixalus et Hyperolius (Amphibia Salientia)	 1950 

65. D.	 ELMO HARDY (Honolulu, Hawaii), Bibionidœ (Diptera Nematocera) 19:i0 

66. J. VERBEKE (Gand), Sciomyzidœ (Diptera Cyclorrhapha) ... ... ... ...	 19;;0 

67.	 H. OLDROYD (London), Genera Hxmatopota and Hippocentrum (Diptera, Fam. Taba
nidœ) ... '" ... ... ... ... ... ... ... 1950 

68. A. REICHENSPERGER (Bonn) Paussidœ... '" ... ...	 1950 
69. H.	 HAUPT (Halle), Pompilidœ (Hymenoptera Sphecoidea) '" ... 1950 
70.	 Hexapoda: 1. Or/hoptera : l'ridactylidœ, par L. CHOPARD (Paris); 2. Hemiptera : 

Coccidœ, par P. VAYSSIÈRE (Paris); 3. Coleoptera : Trogositidœ, par G. FAGEL (Bru
xelles); Erotylidœ von K. DELKESKAMP (Berlin); Bostrychidœ, par J. VRYDAGH 
(Bruxelles); Megalopodinœ, by G. E. BRYANT (London); Anthribidœ, by K. JORDAN 
(Tring); 4. Diptera : Therevidœ, par P. VANSCHUYTBROECK (Bruxelles); Conopidœ, 
par P. VANSCHUYTBROECK (Bruxeiles); 5. Hymenoptera : Chrysididœ, von S. ZIM
MERMANN (\Vien) .•. ... ... ... ... ... ... ... ... ... ... ... ... 1950 

'71. K.	 ERMISCH (Radiumbad), Mordellidœ (Coleoptera Heteromera) ... ... ... 1950 
72. J. VERDEKE (Gand), Tœniapterinœ (Diptera Cyclorrhapha, Fam. Micropezidœ) 1951 
73.	 P. L. G. BENOIT (Tervueren), Dryinidœ (Hymenoptera Aculeata); Evaniidœ (Hymeno

ptera Terebrantia) '" ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 1951 
74. P.	 VANSCUUYTBROECK (Bruxelles), Dolichopodidœ (Diptera Brachycera. Orthorrhapha). 1951 
75. N.	 BRUCE (Stockholm), Cryptophagidœ (Coleoptera Polyphaga) ... '" . 1951 
76. M.	 C. MEYER (Orono), Hirudinea. ... '" ... ... ... ... ... ... '" ... . 1951 
77.	 1. Thysanoptera, by H. PRIESNER (Cairo); 2. Suctoria (Aphaniptera) , par J. COOREMAN 

(Bruxelles); 3. Homoptera, par V. LALLEMAND et H. SYNAVE (Bruxelles); 4. Coleo
ptera: Sagridœ, par P. JOLIVET (Bruxeiles); Clytridœ, par P, JOLIVET (Bruxelles)' 
5. Diptera : Asilidœ, by S. W. BROMLEY (Stamford, U.S.A.); Simuliidœ, g. Simu: 
Lium, by P. FREEMAN (London) ... ... ... '" ... 1951 

78, J. VERBEKE (Zürich), psilidœ (Diptera Cyclorrhapha) ... ... ... ... ... ... ... ... .•. 1952 



- Mission G. F. DE WITTE (lG33-1G35) (stlite). 1. - Zending G. F. DE WITTE (lV33-1935) (vervolg). 

Fasc. 
Afl. 

79.	 1. Dermaptera, by W. D. HINCKS (Manchester); 2. Hemiptera : Cixiidœ, par H. SYNAVE 
(Bruxelles); 3. Reduviidœ, }':ar A. VILLIERS (Dakar); 4. Coleoptera Lamiinœ, par 
S. BREUNING (Paris); 5. Chrysomelin:r, von J. BECHYNE (München); 6. Diptera: 
Celyphidœ, par P. VANSCHUYTIlROECK (Bruxelles); 7. Hippoboscidœ and Nycteribiidœ, 
by J. BEQUAERT (Cambridge, Mass.); 8. Argidœ, par J. PASTEELS (Bruxelles) l'J5~ 

80. L.	 MADER (Wienl, Coccinellidœ (III" Teil) ... ... ... ... ... ... ... ... ... ... ...... 1954 
81. L.	 P. MESNIL (Feldmeilen), Genres Actia et vo;sins (Diptera Brachycera Calyptratœ). 1V~4 
82. tA.	 THÉRY (Paris), Genre Paracylindro1l1orphus (Coleoptera Buprestidœ) 1954 
8:1. P.	 FREEMAN (London), Chironomidœ (Diptera Nematocera) . 1955 
84. W.	 EVANS (Sydney), Cicadellidœ (Hemiptera-Homoptera) . 1G55 
85. J.	 COOREl\IAN (Bruxelles), Acari ... ... ... ... ... ... ... ... 1V55 
86.	 1. Hemiptera Heteroptera: Tingidœ, by C. J. DRAKE (Ames, Iowa); 2. Coleoptera 

Clavicornia: Colydiidœ, by R. D. POPE (London); 3. Diptera Nematocera: Aniso
podidœ, par R. TOLLET (Bruxelles); 4. Hymenoptera Evanoidea: Gasteruptionidœ, 
par J. J. PASTEELS (Bruxelles) ... '" ... ... ... ... ... ... ... ... ... ... ...... IV56 

87.	 F. ZUMPT (Johannesburg), Diptcra Cytlorrhapha: part. 1. Calliphorini and Chryso
myiini .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 1%6 

88. P. L. G. BENOIT (Tervuren), Bethylid<e (H.IImenoptera Apocrita) '" 1'157 
8!1. H. HAUPT (Halle, Saale), Pompilidae Il (Hymenoptera Sphecoidea) ... 1(J57 
!10. 1. Hcmiptera Homoptera: Mcenoplidac, par H. SPI/AVE (Bruxelles); 2. Hemiptera 

Fulgoroidcn: 1ssidne, par H. SYNAVE (Bruxelles); 3. H emiptera Homoptera: 
Membracidae, by A. L. CAPENER (Cleveland) ... ... ... ... '" ... ... ... ... ... 

(Sous presse.) (Ter pers.) 
G1. 1. Coleoptera Polyphaga, Fam. Staphylinidac: Pygosteninae, by D. H. KISBEn 

(Chicago); 2. Colcoptera Hcteromcra, Fam. Mc/oidne, von Z. KASZAB (Budapest); 
3.	 Diptera Nematotera, Fam. Culicidae, par J. WOLFS (Bruxelles) ... ... ... 

(Sous presse.) (Ter pers.) 

Il. - Mission H. DAMAS (lV35-1936l.	 II. - Zending H. DAMAS (1935-1936). 

1.	 H. DAMAS (Liège), Recherches Hydrobiologiques dans les Lacs Kivu, Edouard et 
Ndalaga ... ... ... ... ... ... ... '" 19~7 

2. W. ARNDT (Berlin), Spongilliden. '" 1V:~8 
:1. P. A. CHAPPUIS (Clui, Roumanie), Copépodes Harpacticoides... 1')38 
4. E.	 LELOUP (Bruxelles), Moerisia A lberti nov. sp. (Hydropolype dulcicole) . 1V38 
5. P.	 DE BEAUCHAMP (Strasbourg), Rotifèrcs. ... ... ... ... ... ... ... ... ... ]9:~G 
6. M. POLL (Tervueren), avec la collaboration de H. DAMAS (Liège), Poissons 19:1V 
7 V. BREHM (Eger), Cladocera . ... ." ... ... '" 19:IG 
8. F.	 HUSTEDT (Ploen), Süsswasser Diatomeen. ... 194V 
9. J. H. SCHUURMANS STEKHOVEN JI' (Utrecht), Nématodes libres d'eau douce. 1944 

10. J.	 H. SCHUURMANS STEKHOVEN JI' (Utrecht), Nématodes parasites 1944 
11. G.	 MAR UER (Bruxelles), Trichoptera . 1V4:1 
12. W. KUE (Bad Pyrmont), Ostracoda ...	 1V44 
13. G.	 MARLIER (Bruxelles), Collemboles. '" 1944 
14. J. COOREMAN (Bruxelles), Acari ... ... 1948 
[5 A. AnCANGELI (Torino), 1sopodi terres tri 1950 
16. F. GUIGNOT (Avignon), Dytiscidae et Gyrinidae (Coleoptera Adephaga) 1948 
17 H. BERTRAND (Dinard), l,arves d'Hydrocanthares l'H8 
18. O.	 LUNDBLAD (Stockholm), Hydrachnellae. ... ... ... ... 1949 
IV.	 W. CONRAD (Bruxelles), P. FRÉMY (St.-Lô) et A. PASCHER (Prague), Algues et Flagel

lates ... ... ... ... ... ... ... ... 194V 
20. M.-L. VERRIER (Paris), Ephéméroptères	 ]95] 
21. FR. KIEFER (Konstanz), Copépodes	 1V52 

1II. -	 Mission P. SCHUMACHER (1933-1936). III. - Zending P. SCHUMACHER (1933-1936). 

1.	 P. SCHUMACHER (Antwerpen), Die Kivu-Pygmiien und ihre soziale Umwelt im Albert-
Nntionalparl. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...... 1V43 

2. P.	 SCHUMACHER (Antwerpen), Anthropometrische Aufnahmen bei den Kivu-Pygmiien. 1V39 

IV. - Mission J. LEBRUN (1937-1938).	 IV. - Zending J. LEBRUN (1937-1938). 

1. J. LEBRUN (Bruxelles), La végétation de la plaine alluviale au Sud du lac Edouard. 1947 
2-5. ... ... ... ... ... ... ... ... ... .., ... ... ... .. (En préparation.) (In voorbereidillg'.) 

6. F. DEMARET et V. LEROY (Bruxelles), Mousses ... ... ... ... ... ... ... ...... 1944 
7. ...	 ... ... ... ... ... ... ... ... .. (Eu préparation.) (In voorbereiding'.) 
8. P.	 VAN OYE (Gand), Desmidiées 194:~ 

9. P. VA" OYE (Gand), Rhizopodes	 1'148 
10. P.	 DUVIGNEAUD et J.-J. SYMOENS (Bruxelles), Cyanophycées... ... ... 1!148 

V. - Mission S. FRECHKOP (1937-1938).	 V. - Zending S. FRECHKOP (1937-1938). 

1. S.	 FRECHKOP (Bruxelles), Mammifères ]943 
2. R.	 VERHEYEN (Bruxelles), Oiseaux 1V47 

VI. - Missions J. VERHOOGEN (1938 et 1940). VI. - Zendingen J. VERHOOGE1'; (1938 en 1940). 

1. J. VERHOOGEN (Bruxelles), Les éruptions 1938-1940 du volcan Nyamuragira. ... ...... 1948 



VII. - Mission J. DE HEINZELIN DE BRAUCOURT (1950). VII. - Zending J. DE HEINZELIN DE BRAUCOURT (1\l50). 

1. J. DE HEINZELIN DE BRAUCOURT (Bruxelles), Le fossé tectonique sous le parallèle 
d'Ishango .. , ... ... ... ... ... '" ... ... ... ... ... ... ...	 1\l55 

2. J. DE HEINZELIII' DE BRAUCOURT (Bruxelles), Les fouilles d'/shango	 1957 
3.	 W. ADAM (Bruxelles), Mollusques quaternaires de la région du lac Édouard . 

(Sous presse.) (Ter pers.) 
4. 1. Mammifères fossi/,es, par A. T. HOPWOOD (Londres) et X. MISONNE (Bruxelles); 

2. Oiseaux fossiles, par R. VERHEYEN (Bruxelles) ... ... ... . .. (Sous presse.) (Ter pers.) 

VIII. - Mission d'études vulcanologiques. VIII. - Zendmg voor vullmnologische studien. 

1.	 A. MEYER (Léopoldville), Aperçu historique de l'expluration et de l'étude des régions 
1JtJlr;aniques du Kivu. ... ... ..... ._................................. 1955 

Exploration du Parc National Albert. - Exploratie van het Nationaal Albe rt Park. 

(Deuxième série.)	 (Tweede reeks.) 

1.	 ,1. DE HEINZELIN DE BRAUCOURT (Bruxelles), Les stades de récession du glacier Stanley 
occidental... ... ... ... ... ... ... ... ... ... ... ... ... 1953 

2. R. JEANNEL (Paris), Pselaphidae (Cnlpo]Jtera Polyphaga) ... ... ... ... 1956 
3.	 J. DE HEINZELIN DE BRAUCOURT (Bruxelles) et H. MOLLARET (Paris), Biotopes de Haute 

Altitude: Ruu'enzori 1 ... ... ... ... ." ... ... ... .. 1956 
4.	 CH. GRÉGOIRE (Liège) et P. JOLIVET (Bruxelles), Coagulation du sang chez les 

Arthropodes ... ... '" ... ... ... ... ... ... ... ... ... ... ... 
(Sous presse.) (Ter pers.) 

5.	 1. Eccrinida, par .L-F. MANIER (Paris) et J. THEODORIDES (Paris); 2. Nyctotherus 
(parasite de Myriapodes), par O. TUZET (Montpellier:, J.-F. MANIER (Paris) et 
P. JOLIVET (Bruxelles); 3. Trichomycetes, par O. TUZET (Montpellier), J.-F. MANIER 
(Paris) et P. JOLIVET (Bruxelles); 4. Grégarines, par O. TUZET (Montpellier). 
J .-F. MANIEn (Paris) et P. JOLIVET (Bruxelles); 5. Nyctotherus (parasite de TénL'
brionides), par O. TUZET (Montpellier) et .T. THEODOnIDEs (Paris); 6. Cocci
nellidae, von L. MADER (\Vien); 7. Junénile de Gordiorhynchus chez un Acridien. 
par Y. GOLVAN (Paris) et n. OR:YIlÈHES (Montpellier) ... '" ... ... 

FLORE DES SPERMATOPHYTES DU PARC NATIONAL ALBERT. 
Vol. 

1. W. ROBYNS (Bruxelles), Gymnospermes et Choripétales '" . 1948 
2. W. ROBYNS (Bruxelles), Sympétales . . 1947 
3. W. ROBYNS avec la collaboration de R. TOUHNAY (Bruxelles), Monocotylées H)5~) 

Exploration du Parc National Albert el du Parc National de la Kagera.
 
Exploralie van het Nalionaal Albert Park en van hel Nationaal Park der Kagera
 

I. - Mission L. VAN DEN BERGHE (1936).	 1. - Zending L. VAN DEN BEHGHE (1936). 

Fasc.
 
Afl.
 

1.	 L. VAN DEN BERGHE (Anvers), Enquete parasitologique. - I. - Parasites du sang des 
vertébrés ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...... 1\l42 

2. L. VAN DEN BERGHE (Anvers), Enquête parasitologique. - Il. - Helminthes parasites. 1943 

Exploration du Parc National de la Kagera. - Exploratie van het Nationaal Park der Kagera. 

1. - Mission J. LEBRUN (1937-1938). 1. - Zending J.	 LEBRUN (1937-1938). 

1.	 J. LEBRUN, L. TOUSSAINT, A. TATON (Bruxelles), Contribution à l'étude de la flore du 
Parc National de la Kagera... ... ... ... ... ... ... ... ... ... ... ... ... ... 1948 

2. J. LEBRUN (Bruxelles), Esquisse de la végétation du Parc National de la Kagera 1%5 

II. - Mission S. FRECHKOP (1938).	 II. - Zending S. FRECHKOP (1938). 

1. S. FRECHKOP (Bruxelles), Mammifères	 1944 
2. R.	 VERHEYEN (Bruxelles), Oiseaux 1947 

Exploration du Parc National de la Garamba. - Exploratie van he! Nationaal Garamba Park. 

1. - Mission H. DE SAEGER en collaboration avec 1. - Zending H. DE SAEGER met medewel'king van 

P. BAERT, G. DEMüULIN, I. DENISOFF, J. MARTIN, P. BAERT, G. DEMOULIN, I. DENISOFF, J. MARTIN, 

M. MICHA, A. NOIRFALISE, P. SCHOEMAKFl'l. M. MICHA, A. J\OIRFALISE, P. SCHOEMAKER, 

G. TROUPIN et .J. VERSCHUREN (194\l-1952).	 G. TROUPIN en J. VERSCHUREN (1949-1\l52). 

Fasc.
 
AfI.
 

1. H.	 DE SAEGER (firuxelles), Introduction 1954 
2. Les sols du Parc National de la Garamba: 

I. I. DENISOFF (Yangambi), Caractères et analyses	 1956 
3. E. l\IARCUS (Sào Paulo), Turbellarla .	 1955 
4. Flore des Spermatophytes du Parc National rie la Garamba: 

I. G. TROUPIN (Bruxelles), GymnospeT1nes et l\lonocotylédones ... ... 1956 
5. II. DE SAEGER (Bruxelles). Entomologie; Renseignements éco-biologique,ç . 1951i 
li. A.	 J\OInFALISE (Bruxelles), Le milieu climatique . 1956 
7. J. VmscHuREN (Bruxelles), Cheiroptères . 1957 
~. C. VUYLSTEKE (Geluwe), Nématollp., parasites d'Oiseaux 1!)57 



Exploration du Parc National de l'Upemba. - Exploratie van het Nationaal Upemba Park. 

1. - Mission G. F. DE WITTE en co]]aboration avec 1. - Zending G. F. DE WITTE met medewerll'ng van 
W. ADAM, A. JANSSENS, L. VAN MEEL et R. VERHEYEN W. ADAM, A. JANSSENS, L. VAN MEEL en R. VERHEYEN 

(1946-1949). (1946-1949). 
Fasc. 
Afl. 

1.	 G. F. DE WITTE, W. ADAM, A. JANSSENS, L. VAN MEEL et R. VERHEYEN (Bruxelles), Intro
duction .0................................. (En préparation.) (In voorbereiding.) 

2. K. LINDBERG (Lund). Cyclopides (Crustacés Copépodes) 0" ......."	 ... ... ... 1951
 
3. A.	 JANSSENS (Bruxelles), Onitini (Coleoptera Lamellicornia, Fam. ScarabiRidiR) 1951 
4.	 1. Coleoptera : PaussidiR, par E. JANSSENS (Bruxelles); MegalopodidiR, par p. JOLIVET 

(Bruxelles); SagridiR, par P. JOLIVET (Bruxelles). - 2. Diptera : MuscidiR (Genre 
Glossina), par C. HENRARD (Bruxelles) ... ... ... ... ... ... ... ... ... 1951 

5. C. FR. ROEWER (Bremen), Solifuga, Opiliones, Pedipalpi und Scorpiones. . 1952 
6. G. F. DE WITTE (Bruxelles), Reptiles	 1953

00 '"	 . 

7. H.	 F. STROHECKER (Miami), EndomychidiR ... .., . 1952 
8.	 1. Plecoptera : perlidiR, by H. B. N. HYNES (Liverpool); 2. Coleoptera : HisteridiR,
 

par Jo THÉ ROND (Nîmes); 3. ChrysomelidiR, par p. JOLIVET (Bruxelles); 4. Scoly
toidea, par K. E. SCHEDL (Lienz); 5. Diptera : BibionidiR and DorilaidiR, by
 
D. E. HARDY (Honolulu, Hawaii) . '"	 . 1952 

9.	 L. VAN MEEL (Bruxelles), Contribution à l'étude du lac Upemba. - 1. Le milieu 
physico-chimique . 1!J53 

00. ••• 00. 00' ." ... 00. ." .. 

10. P.	 BASILEWSKY (Tervueren), Carabidir '" ... ... '" ... ... . 1953 
11. A.	 JANS SENS (Bruxel1es), Oniticellini (Coleoptera Lamellicornia, FaIn. ScarabiRidœ) . 1953 
12. p.	 VANSCHUYTBROECK (Bruxelles), DolichopodidiR (Diptera Brachycera Orthorrhapha). 1952 
13. R.	 JEANNEL (Paris), pselaphidiR ... ... '" 1!J52 
14. S.	 FRECHKOP (Bruxelles), iUammifères '" ... 1954

'00	 . 

15. A. VILLIERS (Dalmr), LanguriidiR et CladoxeniniR... . 1952 
lli. G. OCHS (Hannover), GyrinidiR 1953 

00 '" .., .. • .. 

17. 1.	 Nematodes, par C. VUYLSTEKE (Geluwe); 2. Embioptera, par Y. JOLIVET (Bruxelles); 
3. LonchodidiR, par Y. JOLIVET (Bruxelles); 4. Coleoptera: DacniniR, von K. 

DELKESKAMP (Berlin); 5. prioniniR, rar P. BASILEWSKY (Tervueren); 6. Ceramby
cinœ, by E. A. J. DUFFY (London); 7. Diptera: Celyphidœ, par P. VANSCHUYTBROECK 
(Bruxelles); 8. Tenthredinoidea, par J. PASTEELS (Bruxelles)	 1953 

18. A.	 VILLIERS (Dakar), ReduviidiR . 1954 
00. '00 '" 

19. R.	 VERHEYEN (Bruxelles), Oiseaux ... ... '" ln53 
20. M.	 BEIER (Wien), Mantidea und pseudophylliniR 1954 
21. E.	 MARCUS (Sâo Paulo), Turbellaria . .... 1953 

00 ... 

195322. C.	 Fr. ROEWER (Brernen), Orthognatha 
23. H.	 SYNAVE (Bruxelles), Cixiidœ 1953 

00. .. , . 

24. C.	 KOCH (Pretoria), TenebrionidiR (Pycnocerini) ... .., . 1954 
25.	 1. Coleopzera: Pterostichini, par S. L. STRANEO (Gallarate); 2. Coleoptera: Boslry


chidœ, par J. VRYDAGH (Bruxelles); 3. Coleoptera: AphodJiiniR, par R. pAULIAN
 
(Tananarive); 4. Coleoplera: LamiiniR, par S. BREUNING (Paris); 5. Coleoptera:
 
CryplocephaliniR, par P. JOLIVET (Bruxelles); 6. Diptera: LeptogastriniR, par
 
E. JANSSENS (I3ruxelles); 7. Hymenoptera: ChrysididiR, von S. ZIMMERMANN 
(Wien) 195400	 . 

26. S.	 G. KIRIAKOFF (Gand), Lepidoptera Heterocera 195400. 00.	 '0' , '" 

27. F. G. OVERLAET (Kalmthout), Lepidoptera: DanaidiR, Satyridœ, Nymphalillœ, AcriRidiR. 1955 
28. E.	 UHl\IANN (Stolberg, Sachsen), Hispinœ (Coleoptera Phytophaga) 1954 
29. Y.	 JOLIVET (Bruxelles), Dictyoptera: Blat/odea 195400'	 000 .00 .. 

30. C.	 FR. ROEWER (Bremen), Aranea LycosiRformia 1. '" '" . 1954 
31. R.	 POISSON (Rennes), Hémiptères aquatiques ... ... ... 195400.	 00' 

32.	 1. pseudoscorpionidea, von M. BEIER (Wien); 2. Hemiptera Homoptera: Fam. 
Flalidœ, par H. SYNAVE (Bruxelles); 3. Diplera: Culicidœ, by P. F. MATTINGLY 
(London); 4. Diptera: TalJanidœ, par M. LECLERCQ (Liège); 5. Lepidopl2ra: 
Geometridœ, by Do S. FLETCHER (London) ... ... ... '" . .. 1955 

33. F.	 GUIGNOT (Avignon), Dyliscidœ (Coleoptera Adephaga) , 1954 
34. J.	 LECLERCQ (Liège), Sphecinœ (Hymenoplera Sphecoidea) . .. " . 1955 
3::'.	 1. Dermaptera, by W. D. IIrNCKS (Manchester); 2. Coleoptera: Macrollaclyla, Farn. 

I!ryopidœ, par J. DEI.EVE (Bruxelles); 3. Coleoptera: Heteromera, Fam. Mordel
lldœ,. von K. ERMISCH (Freiberg Sa.); 4. Coleoplera: Chrysomeliadea, Fam. 
C~ytTld!E, par P. JOLIVET (Bruxelles); 5. Coleoptera: Phytophaga, Fam. Anthri
tildiR, par H. E. K JORDAN (Tring); 6. Diptera: Nematocera, Farn . .Chironomidœ, 
by p. FREEMAN (London) . 1955 

36. J. G. BAER (Neuchâtel) et A. FAIN (Astrida), Cestodes... ... ln::.;, 
n W. EVANS (Sydney). Cicadellidœ (Hemiplera-Homoptera) . 00.	 .. '" .. 1955 
38.	 1. Od?,nata, by F. F. FRASER (Bornemouth); 2. Coleoptera Clavicornia. Fam. Coly

dudœ, by R. D. POPE (London); 3. Coleoptera Lamellicornia, Trox-Arten von 
E. HAAF (München); 4. Coleoptera Chrysomeloidea, Fam. Crioceridœ: par 
p. JOLIVET (Bruxelles); 5. Diptera Acalyplratœ, Farn. NeriidiR, by MARTIN L. ACZEL 
(Tucuman); 6. Dermestidœ, von VLADIMIR KALIK (Pardubice) ... ... ... ... 1955

39. G.	 FAGEL (Bruxelles), OsoriiniI' (Coleoptera Polyphaga, Fam. Staphylinidœ) ... 1955 
40.	 C. KOCH (Pretoria), Platynotini, Litoborini, Loensini (Coleoptera Polyphaga, Farn. 

Tenebrwnl(tœ II) ... ... ... . . .. ... '" ... '" ... ... l(156..0 ...	 • •• 

41. P.	 B;SILEWSKY (Tervueren), CetoniiniR, Trichinœ, ValginiR (Coleoptera Polyphaga, 

42. R.	 F. a~UR~~~r(~:;~du~~en'), G~n~~s ifri;;al;;~ ~t Hiipe;oliÜ~ (Amp'hibia 's'aliè'nti~) ::: 
1%6 
1!J57 

l3. II. SïNAVE (Bruxelles), 1. Issidae (Hemiptera Fulgaroidea); 2. Meenoplïdae; 3. Cerco
pidae (Hemiptera Homoptera) '" " '" .. . 

(Sous presse.) (Ter pers.)
44. E.	 Voss (Osnabrück), Curculionidœ (Coleoptera Phytophaga) ... (Sous presse.) (Ter pers.)
45.	 J. LECLE:RCQ (Liège), Hymenoptera Sphecoidea, Fam. Sphecidae Il: Crabroninae 

(Sous presse.) (Ter pers.) 



I. -- Mission G. F. DE \VITrE en collaboration avec I. - Zending G. F. DE WITTE met medewerking van 
W. ADAM, A. JANSSENS, L. VAN MEEL et R. VERHEYEN W. ADAM, A. JANSSENS, L. VAN MEEL en R. VERHEYEN 

(1946-1949) (suite). (1946-1949) (vervolg).
 
Fasc.
 
AtI.
 

46.	 1. Coleoptera Cla vicornia: Coccinellirlae, von L. l\IADJ-:R (Wien); Coleoptera Lam ellt
cornia; 2. Lucllnidae; 3. Hybosorinae; 4. Dynastinae, von S. E:-<DRODI (Budapest); 
5. Hymenoptera Evanoirlea: Gasteruptionirlae, par J. J. PASTEELS (Bruxelles)... 1957 

47. Z.	 KAS ZAB (Budapest). Me/oirlae . ... ... 1%7 
48. S.	 PRUDHOE (London), Trematorla 1!J57 
MI.	 1. Coleoptera Malacorlermata: Drilirlae, par W. WITTMER (Zürich); 2. Coleoptera 

Heteromera: Notoxus, Anthicus & Tomoderes, by F. D. BUCK (London); 3. Cole
optera: Anthicidae: Genus Formicomus, by J. C. VAN HILLE (Grahamstown); 
4. Coleoptera Polyphaga, Fam. StaphyUnirlae: Pygosteninae. by D. H. KISTNEH 
(Chicago); 5. Coleoptera Cl(l"uicornia: Erotylirlae, von K. DELKESKAMP und 
H. PHILIPP (Berlin); 6. Co/eoptera Polyphaga : Galerueinae, by G. BRYANT 
(London)	 . 

(Sous presse.) (Ter pers.) 
50.	 1. Hemiptera Heteroptera: TinE/idae, by C. J. DR~KE (Ames, Iowa); 2. Diptera Aca

lyptrata: Pyrgotirlae, by M. L. ACZEL (Tucuman); 3. Hymenoptera Scolioidea: 
Scoliidae, par D. GUIGLIA (Genova); 4. Diptera Braehycera: Bombyliirlae, by 
J. HESSE (Cape Town); 5. Hymenoptera ApocrUa: Genres Oneillela et Ospryn
l'hotus,	 par J. LECLERCQ (Liège) . . 

(Sous presse.) (Ter pers.) 
51.	 1. Hemiptera Heteroptera: Tingidae, par C. J. DRAKE (Ames, Iowa); 2. Homoptera 

Fulgoroirlea: Tropiduchidae, par H. SYNAVE (Bruxelles); 3. Homoptera Fu/go
roidea: LO]Jlwjlhidae, par H. SYNAVE (Bruxelles) ... ... 

(Sous presse.) (Ter pers.) 
52.	 G. FAGEL (Bruxelles), Paederini (Coleopte1'a Po/yphaga) ... 

(Sous presse.) (Ter pers.) 

Exploration des Parcs Nationaux du Congo Belge Exploratie der Nationale Parken van Belgisch Congo. 

1.	 - Mission H. HEDIGER - J. VERSCHUREN (1948). I. -- Zeuding H. HEDIGER - J. VERSCHUREN (1948). 
Fasc. 
An. 

1.	 H. HEDIGER (Bâle), Observations sur la psychologie animale dans les Parcs Nationaux 
du Congo Belge ... ... ... ... ... .. ... ... ... ... ... ... ... ... ...... 1951 



------ -----------------------... --

ASPECTS DE VEGETATION VEGETATIEBEELDEN 
DES PARCS NATIONAUX DU CONGO BELGE DER NATIONALE PARKEN VAN BELGISCH CONGO 

BERICHTAVIS 
De Veoetatiebee!den der Nationa!e Parken van Be!oischLes Asperts de Véo!ltation des Parcs Nationaux du Conoo 

COrt{}O verschijnell in afleveringen van zes platen. van ver·lidoe paraissent par fascicules de six planches. accompa klarende aanteekeningen vergezeId.guées de notices explicatives. 
De publicatie is ingedeeld in reeksen, waarvan elke aanLa publication est divisée en séries. consacrées chacune ééll der Nationa!e Park en van Be!oisch Conoo gewi.id is. à un Parc Nationa! du Conoo Be!oe. 
De afleveringen kunnen afzonderli.ik aalll\'eschaft wordell.Les fascicules peuvent s'acquérir séparément. 
Het Instituut der Nationa!e Parken van Be!oisch ConooL'Instit"t des Parcs Nationaux du Conoo Beloe n'ac neelut geen ruilingen aan.cepte aueUll échange. 

FASCICULES PARUS VERSCHENEN AFLEVERINGEN 

SÉnIE 1. - PARC NATIONAL ALBERT. nEEKS 1. - NATIONAAL ALBERT PARK. 

Volume 1. Boekdeel 1. 

Fasc. 1-2. - W. ROBYNS (Bruxelles), Aperçu 
général de la végétation (d'après la docu
mentation photographique de la mission 
G. F. I:g WITTE) ... ... ... ... ... ... ... ... 

[,'asc. 3-4·5. - J. LEBRUN (Bruxelles). La végéta
tion du Nyiragongo ... '" ... ... ... ... 

1937 

1942 

Afl. 1-2. - W. HOBYNS (Brussel), Algerrli~en 
overzicht der vegetatie (volgens de fotûgra
phische documentatie der zending G. F. DE 
WITTE) ... ... ... ... ... ... '" ... ... ... ... 1937 

PUBLICATIONS S~PAR~ES LOSSE PUBLICATIES 

Mammifères et Oiseaux protégés au Congo Belge, par S. FREcHKor, avec Introduction de V. VAN 
STRAI':LEN (Epuisé.) (Uitgeput.) 

Contribution à l'étude de la Morphologie du Volcan Nganl11ragim, par R HOlER (RutsllUru) ... '" ... 1939 
Animau./' protégés au Congo Belge et dans le TerritOire sous mandat du lIuanda-Urundi, ainsi que les 

espèces dont la protection est assurée en Afrique (g compris Madagascar) par la Convention Inter
nationale de Londres du 8 novembre 1933 pour la protection de la Faune et de la Flore africaines, 
avec ta Législation concernant la Chasse, la Pêche, la Protection de la Nature et les Parcs Nationaux 
au Congo Belge et dans le Territoire sous Mandat du nuanda-Urundi, par S. FRECHKOP, en collabora
tion avec G. F. DE WITTE, J.-p. HARROY et E. HUBERT, avec Introduction de V. VAN STRAELEN (1941). 

(Epuisé.) (Uitgeput.) 
Reschenllde Dieren in Belgisch Congo en in het Gebied onder mandaat van Ruanda-Urundi, evenals 

de !;oorten waarvan de bescherming verzekerd i$ in Afrika (met inbegrip van Madagascar) door 
de Internationale Overeenkomst van Londen van 8 November 1.?S3 voor de bescherming van de Afri
kai1l1sche Flora en Fauna, met de Wetgeving betreffende de Jacht, de Visscherij, de Natuurbescher
min!! en de Nationale Parken van Belgisch Congo en in het GelJied onder mandaat van Ruanda
Urundi. door S. FRECHKOP, in medewerking met G. F. DE WITTE, J.-P. HARROY en E. HUBERT, met 
InJeiLiing van V. VAN STRAELEN (1943) ... ... ... ... ... ... '" ... '" ... ... ...... (Epuisé.) (Uitgeput.) 

T,a faune des grands Mammifères de la plaine Rwindi-Rlltshuru (lac Edouard). Son évolution depuis sa 
protection totale, par E. HUBERT... '" ... ... ... ... ... ... ... ... ... ... ... ... ... 1947 

AnimaU;I; protégés au Congo Belge et dans le Territoire sous mandat du Ruanda-Urundi, 3· édition. 
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