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The collection of Trematodes mentioned below was obtained during the
Expedition of G. F. pe WrTTE in the National Upemba Park and kindly
entrusted 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 thal this region of Africa possesses a rich
and 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 :

MOLLUSGA.

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

(v) All the localities hetween [ ] are within the Park’s boundaries.
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FISHES.

Clarias lazera CUVIER & VALENCIENNES.
Neogyrodactylus congolensis n. gen., n. sp.
Clinostomoides brieni DOLLFUS, 1950 (metacercaria).

AMPHIBIANS.

Bufo regularis REUSS.
Mesocoelium monodi DOLLFUS, 1929.
Rana mascareniensis DUMERIL & BIBRON.
Mesocoelium monodi DOLLFUS, 1929,

BIRDS.

Kaupifalco monogrammicus meridionalis (HARTLAUB).
Nephrostomum ramosum (SONSINO, 1895).

MAMMALS.
Artiodactyla.

Phacochoerus aethiopicus (PALL4S).
Gastrodiscus aegypliacus COBROLD, 1876.

Adenota vardoni (LIVINGSTONE).

Paramphistomum microbothrium FI1SCHOEDER, 1901.
Cotylophoron cotylophorum (FISCHOEDER, 1901).

Hippotragus equinus (DESMAREST).

Paramphistomum microbothrium FISCHOFDER, 1901.
Carmyerius mancupatus (FISCHOEDER, 1901).

Bubalus caffer (SPARRMAN).

Paramphistomum microbothrium FISCHOEDER, 1901.
Cotylophoron cotylophorum (FISCHOEDER, 1901).
Carmyerius exoporus MAPLESTOXE, 1923.

Taurotragus oryx (PaLLAS).

Paramphistomum microbothrium FISCHOEDER, 1901.
Cotylophoron cotylophorum (FISCHOEDCR, 1901).
Carmyerius mancupatus (FISCHOEDER, 1901;.

Kobus defassa crawshayi P. L. SCLATER.
Paramphistomum microbothrium. FISCHGEDER, 1901.
Cotylophoron cotylophorum (FISCHOEDER, 1901).

Tragelaphus scriptus (PALLAS).

Cotylophoron cotylophorum (FISCHOEDER, 1901).

Ourebia ourebi (ZIMMERMANN).

Paramphistomum microbothrium FISCHOEDER, 1901.

Carnivora.

Aonyzx capensis (SCHINZ).
Clinostomum pyriforme n. sp.
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Order MONOGENEA.
Family GYRODACTYLIDAE CossoLp, 1864.

Neogyrodactylus congolensis n. gen.; n. sp.

(Figs. 1 and 2.)
Host and locality :

On skin of Clarias lazera. Mabwe, 585 m, 3.XIL.1948 (1571); 6.X11.1948
(1590); 8.XI1.1948 (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 adhesive
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 a 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 indistinet 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 organs 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. The cerebral organ is large and situated
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
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Fies 12. — Neogyrodactylus congolensis n. gen., N. sp.
Fig. 1. — Ventral view of adulr.

c o, cerebral organ; cs, cirrus-sac; e, embryo; h g, head-glands;
i, intestinal caecum; o, odtype; ov, ovocyte; ph, pharynx;
r s, receptaculum seminis; 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 products 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 near 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 {he middle of the body, but
as the uterus becomes larger so the teslis 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 atlached lo 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 ejaculatory duct opens into the
hase of the cirrus-bulb. Opening into the latter, side by side with the
ejaculatory duct, 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
inlo the cirrus-bulb.

The female genital system appears to be very complex and bears some
resemblance to that 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 ovocyles 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, dorsally to the inteslinal caeca, to the hinder end of
the body, where they again turn sharply and, ventrally to the caeca, extend
anteriorly to the testis. Here the ovocytes pass into a large odtype, which
lies to the left of the median line, between lhe testis and uterus. Sur-
rounding the larger ovocytes it somelimes possible to observe a thin coating
of yolk-material. A large rounded receptaculum seminis, measuring up
to 0,075 mm in diameler, is situated to the right of the o6type, into which
it opens. The large oval uterus, measuring up to about 0,42 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 analomy of Gyrodactylus there
seems to be some indicalion of a germovitellarium being present in this
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Fic. 3.

F16. 3. — Mesocoelium monodi DOLLFUS. Ventral view of adult (eggs omitted).
c s, cirrus-sac; o, ovary; os, oral sucker; ph, pharynx; t, testis;
u, uterus; v, vitelline follicle; v s, ventral sucker.
F1G6. 4. — Thapariella sp. Ventral view of metacercaria.
ex ¢, excretory canal; ex v, excretory vesicle; g p, genital pore; i, intestinal
caecum; o, oOtype; o0s, oral sucker; ov, ovary; ph, pharynx; t, testis,
u, uterus; v, vitelline follicle; vs, ventral sucker.

»

genus, but some subsequent writers appear to reject KATHERINER’s inter-
pretation of the female complex and recognize distinct vitellaria and a
separate ovary. Since no definite vitellaria 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 undoubledly 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.

Genolype : N. congolensis n. sp.

Order DIGENEA.
Family DICROCOELIIDAE Obpuner, 1910.

Mesocoelium monodi DoLLrus, 1929.
(Iig. 3.)
Hosts and locality :

Bufo regularis; Rana mascareniensis. Mabwe, 585 m (1611¢, 1612¢).

This species appears to be widely distributed among anurans and
saurians in West Africa. It was originally described by DoLLrus (1929)
from Chamaeleon gracilis in the Cameroons. Szmar (1932) later recorded
M. monodi from Rana mascareniensis, Bufo regularis, Agama planiceps,
Agama colonorum, Lygosoma fernandi and Mabuia macwlilabris 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-ventrally 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
0,10-0,15 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 little 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 near the ventral
sucker. It contains a weil-developed seminal vesicle, apparently constricted
into two portions, opening into a coiled ejaculatory duet, 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 median 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 oceupy 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.

DoLLrus (1950) has described a new species, Mesocoelium schwetzi, from
Rana mascareniensis and Bujfo regularis in the Belgian Congo. This species
bears a very close resemblance to M. monodi, and merely appears to be a
smaller form, with a comparatively larger pharynx. The validity of the
differences enumerated by DorLrus for distinguishing M. schwetsi from
M. monodi is doubtful, since, according to DoLLrus (1929), SzipaT (1932)
and the present description, M. monodi is an exceedingly variable form.

Family ECHINOSTOMATIDAE Looss, 1902.

[Nephrostomum ramosum (SONSINO, 1895).]

Host and locality :

Kaupifalco monogrammicus meridionalis. [Kabenga, prés Kaziba, 1.240-
1.300 m, 8.IV.1949 (2241).]

N. ramosum has been hitherto known to 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, generally speaking, the degree of specificity in the adaptation of
echinostome trematodes to particular hosts or even orders of hosts is
rather low.
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Family BRACHYLAEMIDAE Joyeux and Forey, 1930.

Thapariella sp. (metacercaria).
(Fig. 4.)
Host and locality :

Lanistes sp. (Mollusca). Mabwe, 58 m, 20.1.1949 (1805c¢, 1808c¢);
23.11.1949 (1995 ¢); 5.IV.1949 (2179 ¢).

Many specimens of an immature brachylaemid trematode were found
by Dr. W. Apam 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 x0,9 mm
to 0,94x1,12 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 exlend anteriorly {o 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 middle of ihe
posterior half 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 run
forward as far as the hinder margin of the left testis. At this point it
crosses to the right testis, where 1t turns posteriorly and takes an
undulating course to the genital pore. The vitelline glands are disposed
in distinet follicles lying between the intestinal caeca, behind the testes.



12 PARC NATIONAL DE L’UPEMBA

The follicles are well 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.

BRrIEN (1955) has described thread-like sporocysts waving their free ends
in the mantle-cavily of Lanistes procerus in the Belgian Congo. These
sporocysts contained furcocercous cercariae and since larvae of this type
are, according to ALLISON (1943), known to cccur 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 aboul 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 indicatlions of trematode
infestation were found among the internal organs.

Dr. Apam kindly informed the writer that he thought the openbilled
stork (Anastomus lamelligerus TEMMINCK) was the probable final host of
this parasite, because he had seen storks take the snails out of the water,
bring them on land and pick the animals 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 to the larval form from Lanistes. In fact,
except for two noticeable differences, both forms would appear to belong to
the same species. With regard to the differences, firstly, in T. anastomusa
the excretory pore is said to be terminal, but in SrivasTava’s figure 2 it is
shown to be subterminal and ventral, closely adjacent to the genital pore,
while in the African form the excretory pore is subterminal but quite
definitely dorsal. Secondly, the cirrus in T. anastarmnusa possesses well-
developed spines, but in the larval forms cirrus-spines have not been
detected in whole mounts, nor in serial sections. Cirrus-spines may, of
course, develop at a later stage, but it would at the moment be speculative
lo regard the form from Lanistes as the larva of Thapariella anastomusa.

SRrIvASTAVA regards Thaparielle as a form intermediate between the
families Hemiuridae and Brachylaemidae and erecls for it a new family,
Thapariellidae. In the present writer's opinion any resemblance Thapa-
riella might bear to the Hemiurids is purely superficial, but its resemblance
to the Brachylaemids is very close. Morphologically, Thapariellidae is said
" to differ from Brachylaemidae in the following characters : in the absence
of a cirrus-sac; in the position of the ovary in relation to the testes; in the
distribution of the uterine coils; and in the shape of the excretory vesicle.
To these might be added the paucity of the vitelline follicles. With regard
to the latter difference, figures given by SinTziN {(1931) show that in
Panopristis — a form closely related to Thapariella — 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 characters, and Thapariellidae should therefore be regarded as a
synonym of Brachylaemidae.

Family CLINOSTOMATIDAE Line, 1901.

Clinostomum pyriforme n. sp.
(Fig 5.)
Host and locality :

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

The body is pyriform but appears to be rather contracted in all 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 collar. A pharynx is apparently absent, and
the oral sucker 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 circular musculature.
The intestinal caeca are simple, undulating dorso-ventrally and extending
to the posterior end of the body. The undulation is so profuse that lhe
anterior portions of the caeca appear to be moniliform. The caeca
terminate near the base of the excretory vesicle, into which they do not
appear to open, as in some 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 inlo 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 foremost 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 hinder
quarter of the body. They are transversely-elongate organs, with the hinder
margin slightly convex and the anterior margin concave, sometimes rather
deeply. In all 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 0,50-0,76 mm
transversely. The ovary is situated to the right of the median line, on the
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F16. 5. — Clinostommum pyriforme n. sp. Ventral view of adult.
¢, cephalic collar; c¢s, cirrus-sac; i, intestinal caecum; o, ovary;
os, oral sucker; 1, testis; v, vitellaria; v s, ventral sucker.

F16. 6. — Clinostomoides brieni DOLLFUS., Ventral view of metacercaria.
¢ s, cirrus-sac; ex v, excretory vesicle; g p, genital pore; i, intestinal
caecum; o, ovary; o s, oral sucker; t, testis; u s, uterine sac; v s, ventral sucker.
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posterior margin of the anterior testis. It is iransversely 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 éotype is a narrow
elongate structure, not very well 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 follicles 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 follicles
are confluent in the median line. In specimens stained with Mayer's
paracarmine and mounted in Canada balsam the eggs are collapsed and
measure about 0,110 x 0,082 mm while eggs taken from unstained specimens
and mounted in formalin 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 character might be
regarded as generically important, but since the position of fhe cirrus-sac
varies in differenti species of Clinostomum the writer feels that the erection
of a new genus for the present form is unnecessary.

Another inleresting 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 (Rup.) has been found in the pharynx of man in
Japan (YamasHiTA, 1938) and in Tiberias (WITENBERG, 1944), while Clinos-
tomum abdoni TUBANGUI and GARCIA, 1939, Clinostomum kalappahi BHA-
LERAO, 1947, and Clinostomum 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 accidental and are presumed
to have been derived through the consumption of raw or improperly
cooked fish.

Clinostomoides brieni DoLLFUS, 1950.
(Fig. 6.)
Host and locality :

Clarias lazera. Mabwe, 585 m (1538, 15651, 1603).

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

The body is somewhat boat-shaped in preserved specimens, being
concave ventrally and convex dorsally, with margins somewhat inflexed
ventrally. It measures 6 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 nearly 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 diameler, and its musculature does not appear to be very
well developed. The ventral sucker, however, is very muscular and
measures 0,60-0,656 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 Dusols (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 Lo 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 0,66 mm, the hinder testis invariably being
a little 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 0,12-0,45 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
differentialed, at least not in the juvenile stage.

The ovary is elongate, measuring about 0,26 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
between 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 run 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 opeus into the main
uterine trunk, which extends anteriorly to aboul the middle of the body
and posteriorly to the genital atrium.

The present form so closely resembles Clinostomum brieni, recorded by
DorLLrus (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 Fiscuoener, 1901.

The moment seems opportune to mention that NAsMArRk (1937) has
revised the systematics of this family on an entirely new basis — an idea
possibly derived from Fukur'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 NisMmark 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 NAsSMARK himself in his introduction (p. 309) : « In most instances
there are no more than one sectioned specimen per species as a basis for
the investigation ». There is no doubt that the revision includes some
helpful suggestions towards a betler 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 NASMARK’s conceptions of genera and species within the Paramphisto-
matidae should be {reated with reserve.

Subfamily PARAMPHISTOMATINAE Fiscrrioeper, 1901.

Paramphistomum microbothrium F1ScHOEDER, 1901.
(Fig. 7, a-c.)

Synonyms : Paramphistomum cervi (ZEDER, 1790) of MAPLESTONE, 1923
(in part); Paramphistomum cervi (SCHRANK, 1790) of STUNKARD, 1929;
Paramphistomum clavula L0o0ss, in NisMARK, 1936.

Hosts and localities :

Adenota wvardoni. Mabwe, 585 m, 12.VIII.1947 (208¢); 28.VIII.1947
(226 ¢); 18.VIIL.1947 (235¢).

Bubalus caffer. Mabwe, 58 m, 29.X.1948 (1714c¢).

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

Kobus defassa crawshayi. Kaswabilenga, 680 m, 14.X.1947 (280 ¢).

Ourebia ourebi. Buye-Bala, 1.750 m, 26.1I1.1948 (678 ¢); Kalumengongo,
1.780-1.830 m, 16.1.1948.

Taurotragus oryx. Piste Mubale, 1.480-1.780 m, 21.XI1.1947 (331 ¢).
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Paramphistomum microbothrium appears to have been confused with
P. cervi by MAPLESTONE (1923) and several subsequent writers. NASMARK
(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 to each other.

Fi6. 7. — Paramphistomum microbothrium FISCHOEDER.
Copulatory apparatus (semi-diagrammatic).
A, « resting » condition of penis-papilla (p) (= « Clavula-type » of

NASMARK); B, showing early activity of penis-papilla (p); C, active
condition of penis-papilla (p) (= « Microbothrium-type » of NASMARK).

From an examination of numerous serial sections of the present material
it has been possible to trace the mechanism of the copulatory apparatus
in this species. The genital atriumn 1s 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 to the inner wall
of the partition there is a ring of tissue heavily invested with a cuticular
material [fig. 7A (p)]. This ring of cuticularized tissue is able to transform
itself into an elongate struclure, capable of extending through the commu-
nicating aperture into the ventral chamber of the genital atrium (fig. 7B).
In the latter condition the cuticularized tissue shows the early formation of
a penis-papilla. As this papilla extends to 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 all the graduations between the condition
shown in figure 7A and that shown in figure 7C.

The relation here shown between the partitional wall in the genital
atrium and a genuine penis-papilla invalidates NAsMARK's conclusion on
the distinctiveness of the « Clavula-type » (see fig. 7A) and the « Micro-
bothrium-type » (see fig. 7C) of genital atria in the Paramphistomatidae.
It now seems that the latter type is merely an active or functional condition
of the former and that Paraemphistomum clavula Looss, in NASMARK, 1936,
i1s a synonym of Paramphistomum microbothrium FISCHOEDER, 1901.

A feature of P. microbothrium noticed in all of the numerous specimens
examined in the present collection is the spaciousness of the lumen of the
pars prostalica, which is well separated from that of the pars musculosa
by a deep fold in the epithelial wall of the ejaculatory duct. This featurc
of the pars prostatica is well depicted by FiscHOEDER (1903, fig. 22) and
provides a very practical means for identifying P. wmicrobolhrium from
specimens bisecied through the median sagittal plane and stained with a
carmine stain.

By and large, lhe preseni material agrees in all respects with the
adequate descriptions of P. microbothrium given by FISCHOEDER (1903) and
by STUNKARD (1929) — the lalter describing the form under the name of
Paramphistomum cervi (SCHRANK, 1790).

Cotylophoron cotylophorum (FISCHdEDER, 1901,

Hosts and localities :

Adenota vardoni. Mabwe, 585 m, 28.VIII.1947 (226 ¢).

Bubalus caffer. Mabwe, 585 m, 29.XI11.1948 (1714 ¢).

Kobus defassa crawshayi. Kaswabilenga, 680 m, 14.X.1947 (281 ¢).
Taurotragus oryx. Pisle Mubale, 1.480-1.780 m, 21.X1.1947 (331 ¢).
Tragelaphus scriptus. Kaswabilenga, 680 m, 3.XI1.1947 (290c¢).

This species was originally assigned by FIScHOEDER to the genus
Paramphistomum, but as it was considered by StmwEs and GOLDBERGER
(1910) to possess a well-developed genital sucker they erected the genus
Cotylophoron for its receplion, adding at the same time a second species,
C. indicum STILES and GOLDBERGER. NAsMARK (1936), in describing two
new species — C. fillleborni and C. jacksoni — states thal in addition to
the well-developed genital sucker all the species of the genus Cotylophoron
possess a posterior sucker with a circular musculature « which is distinct
from all other Paramphistomides ». To this posterior sucker he gave the
name « Cotylophoron-type ». Later, PricE and McINTosm (1953) state that
a re-examination of the type-specimens of C. indicum has shown that the
posterior sucker in this species is not of the « Cotylophoron-type » but of
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the « Paramphistomum-type », and these writers transfer the species to the
genus Paramphistomum, renaming it P. thapari. It is implicit by their
action that Prick and McInTosH do not regard the presence of a well-
developed genital sucker to he generically important, as did STiLEs and
GOLDRERGER, and that the disposition of the circular muscle-fibres in the
posterior sucker is the only character by which Cotylophoron can be
differentiated from Paramphistomum. 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, bul in this genus its development is very variable.

NAsmaRrK has also reviewed the genus Cotylophoron and recognised the
four species mentioned above. This aulhor places considerable emphasis
upon the ralios of certain organs as specific criteria, but the accompanying
table (from which C. ‘ndicum is omitied) will show how unreliable these
ratios can be for systematic purposes.

MapLESTONE (1923) and DoLLFUs (1950) have pointed out that the thickness
of the circular musculature of the oesophagus in C. cotylophoron is subjecl
lo considerable varialion, but NAsMARK and some subsequent writers have
persisted in regarding the thickness of this musculature as a specific
character. For instance, C. cotylophoron is said to possess an oesophageal
bulb, which enables this species to be readily separated from other members
of the genus. In the present material the musculature of the oesophagus
is well developed and normally it gradually increases in thickness
posteriorly. In some specimens, however, ithe 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 to 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. cotylophorwm as an artificial condition arising from
contraction, but in any case this thickening is not comparable with the
oesophageal bulb occurring in Chiorchis and some 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
lestes are disposed in tandem, but in very contracted specimens they may
be arranged diagonally one behind the other or even symmetrically.
NisMARK, as well as PricE and McIntosH (1953), appear to regard the
different arrangements of the testes as specific criteria, bul 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 Dorrrus (1950). .

To sum up, there appears to be little justification for considering that
Cotylophoron filleborni NASMARK, 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 €. cotylophorum (FISCHOEDER). Il seems
therefore necessary to re-examine the type-specimens of these doubtful
forms thoroughly in the light of the considerable amount of morphological
variation known to occur in C. cotylophorum.

Finally, 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 Cotylophorum Fiillebornt | Jacksoni Cotylophorum
Author FISCHOEDER NisMaRK | NASMARK | NASMARK Present material
| 1
Posterior sucker ‘
(diam) : 1:2.5-4 1:2.7 1:2.9 1:4.9 1:3-4 ) 1:411:2.5-3 \1:4.5
body-length ‘ | '
Pharynx (length) : ‘
1:8-10 ‘ 1:9.5 1:7 1:9 1:79 1:10 1:10 1
body-length i |
Genital sucker ! | ’
(diam) : ca. 111 ‘ 1:1.27 1:1 1:1  (1:1-1.21:1.2/1:1.2-1.5/1:
pha,ryn? (length) \ ‘
*) | !

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

Subfamily GASTROTHYLACINAE StiLes and GoLpBERGER, 1910.

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

Carmyerius exporus MAPLESTONE, 1923.

Host and locality :
Bubalus caffer. Mabwe, 585 m, 29.XI11.1949 (1714 ¢).

As in other species of the genus Carmyerius, the body of the present
form is more or less spindle-shaped with a truncated hinder extremity. It
varies between 11 mm and 13 mm in length and between 3 mm and 6 mm
in maximum width. In cross-section the body is circular or occasionally
somewhat friangular. The surface of the body is provided with very small
papillae, which are numerous and better developed in the anterior region.




22 PARC NATIONAL DE L’UPEMBA

The opening of the ventral pouch occurs at 1,5-2 mm behind the mouth.
In many specimens cut 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 run 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 differentiated from the parenchyma. At the base of the shallow
genital atrium lies a small papilla.

The testes are large lobed organs situated on either side of the median
line, immediately in front of the posterior sucker. The vasa efferentia
extend anteriorly and converge near the middle of the body, where they
form the vas deferens. This duct is differentialed into the three 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 to it is the
smaller, but well-developed, o6type. As described by MAPLESTONE, Laurer’s
canal runs dorsally from the oGtype and opens in the mid-dorsal line, well
in front of the excretory pore. The 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 margin of the testes. From the ovary the uterus pursues a winding
course along the mid-dorsal line and terminates by opening inlo the genital
atrium through the small genilal papilla. Numerous eggs dissected from
several specimens have been mounted in formalin and found to measure
0,127-0,135 x 0,067-0,075 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 ». 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.

Carmyerius mancupatus (FISCHOEDER, 1901).
Synonym : Gastrothylar minutus FISCHOEDER, 1901.

Hosts and localities :

Hippotragus equinus. [Kafwe, 1.780-1.830 m, 18.1V.1947 (6ic)]; [riv.
Kafwe, 1.780-1.830 m, 20.VIIL.1947 {329 ¢)]; riv. Muye, 1.400 m, 28.VII1.1947
(330 ¢).

Taurotragus oryx. Piste Mubale, 1.480-1.780 m, 21.X1.1947 (331 ¢).

The body is variable in outline, but mainly either broadly pyriform,
or somewhat elongate with a truncate posterior extremity. In cross-section
the body is more or less rounded. The 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 latler opening occurs at about { mm hehind 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 il is more or less triangular, but in some it is circular or somie-
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
all instances it seems possible to trace a five-sided figure.

The mouth is, as usual in Carymerius, terminal and leads directly inlo
a highly-muscular pharynx. The shape of the lalter 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 posteriorly to about the
middle of the testes. The posterior sucker measures 1 mm to 2 mm in
diameter, and its ratio with the body-length is 1 :5,46,6. 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 well 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 » described by FI1SCHOEDER
(1903) for several species of Gastrothylax. The pore opens into a muscular
atrium, which appears to 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 1,6-1,8 mm in length and 1-1,4 mm in width. The male ducts are
comparable with those described above for C. eraporus.

The ovary is relatively small and oval, measuring about 0,56 x 0,4 mm.
Mehlis’ gland lies dorsally to 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
0,120-0,137 x 0,067-0,075 mm. :

C. mancupatus and C. spatiosus (BRANDES, 1898) are regarded as synonyms
by MAPLESTONE (1923), but FiscHOEDER (1903) 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 all 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
(1898) and to FrscHOEDER (1903), the intestinal caeca are relatively slender
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 lhe 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 (1936) 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, FiscHOEDER 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 formalin, 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. Other-
wise, the writer can find no justifiable evidence in FISCHOEDER'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.



NATIONAAL UPEMBA PARK 2D

Subfamily GASTRODISCINAE MonTicerir, 1892.

Gastrodiscus aegyptiacus COBBOLD, 1876.
Host and locality :

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

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 10 mm. The mature specimen, in which eggs are numerous,
measures about 11 mm in length and 7 mm in maximum width. It agrees
well 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 0,41 mm given by Looss. The size of the eggs is undoubtedly
axceedingly variable, for eggs seen by the writer in a specimen of
G. aegyptiacus from Equus caballus in Cairo measure 0,135-0,175 x 0,09-
0,10 mm,

CoBsoLD 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 (DoLvurus, 1932), Dohamey (JovyEuxX, GENDRE and
BAer, 1928) and N.E. Rhodesia (MAPLESTONE, 1923). Moreover, STUNKARD
(1929) records the species from « Phacochoerus africanus » at Faradje in
the Congo Basin, where the parasile 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 a note that
all the specimens, about five hundred of them, recorded by STUNKARD from
the wart-hog were also immature.

LerpERr (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 . minor as a synonym of
G. aegyptiacus.

Looss (1896) records the cercaria of . 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 Nationauz du Congo Belge a_com-
mencé, en 1937, la publication des résultats scientifiques
des missions envoyées aux Parcs Nationauz, en vue d’en
faire 'exploration.

Les divers travaux paraissent sous forme de fascicules
distincts. Ceux-ci comprennent. suivant l'importance du
sujet, un_ou plusieurs travaux d’'une méme 1mission.
Chague migsion a sa numérotation propre,

Les fascicules peuvent s'acquérir séparément.

L’Institut des Parcs Nationauz du Congo Belge n’ac-
cepte aucun échange.

FASCICULES PARUS

HORS SERIE :
Les Parcs Nationaux et la Protection de la Nature.

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

Discours prononcé par le Duc de Brabant &
I'dfrican Society, & Londres, 4 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.

BERICHT

Het Instituut der Nationale Parken van Belgisch Congo
heeft in 1937 de publicatie aangevangen van de weten-
schappelijke uitslagen der zendingen welke naar de Natio-
nale Parken afgevaardigd werden, ten einde ze te onder-
zoeken.

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

De afleveringen kunnen afzonderlijk aangeschaft worden,

Het Instituut der Nationale Parken van Belgisch Congo
neemt geen ruilingen aan.

VERSCHENEN AFLEVERINGEN

BUITEN REEKS :
De Nationale Parken en de Natuurbescherming.

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

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

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

Exploration du Parc Nationa! Albert. — Exploratie van het Nationaal Albert Park.

[. — Mission G. F. pE WIITE (1933-1935).

I — Zending G. F. DE WITTE (1933-1935).

Fasc.
Afl.

1. G. F. pE WITTE (Bruxelles), Introduction . 1937
2. C. ATIEMS (Vienne), Myriopodes .- 1937
3. 'W. MICHAELSEN (Hamburg), Oligochdten . Ceee e ene e e e e e e 1937
4. J. H. SCHUURMANS-STEKHOVEN Jr (Utrecht), Parasitic Nematoda ... ... ... ... .. .. 1937

5. L. BURGEON (Tervueren), €Carabidae ... ... ... ... . wee vev or e e e e
M. BANNINGER (Giessen), Carabidae (Scaritini) ... ... ... .. . oo oo vee i e 1937
6. L. BURGEON (Tervueren), Lucanidae e et et e e e e e e e 1937
7. L. BURGEON (Tervueren), Scarabaeidae (S. Fam. Cetoniinae) ... .. ... ... ... .. .. 1937
8. R. KLEINE (Stettin), Brenthidae und Lycidae . 1937
9. H. SCHOUTEDEN (Tervueren), Oiseaur 1938
10. S. Frecukor (Bruxelles), Mammiféres ... 1938
11. J. BEQUAERT (Cambridge, Mass.), Vespides solztazres et sociaur . ... ... 1938
12. A. JaNsSENs (Bruxelles), Onitini (Coleoptera Lamellicornia, Fam. Scarabaezdae) 1938
13. L. GSCHWENDTNER (Linz), Haliplidae und Dytiscidae . ... ... 1938
14. E. MEYRICK (Marlborough), Pterophoridae (Tortricina and Tmema) 1938
15. C. MOREIRA (Rio de Janeiro), Passalidae . 1938
16. R. J. H. TEUNISSEN (Utrecht), Tardigraden 1938
17. W. D, Hinxcks (Leeds), Dermaplera ... 1933
18. R. HanitscH (Oxford), Blatltids 1938
19. G. OcHs (Frankfurt a. Main), Gyrinidae . 1938
20. H. DeEBaucHE (Louvain), Geomelridae . 1938
21. A. JANSSENs (Bruxelles), Scarabaeini (Coleoptera Lamellicornia, Fam. Scarabaeidae). 1938

22, J. H. SCHUURMANS-STEKHOVEN Jr et R. J. H. TEUNISSEN (Utrecht) Nématodes libres
terresires e e e e e 1938
23. L. BURGEON (Tervueren) Curcuuomdae S Fam Apzonmae 1938
24 M. PoLL (Tervueren), Poissons 1939
25. A. JANSSENS (Bruxelles), Oniticellini (Coleoplera Lamellicornia, Fam. Scarabaeidae). 1939
26. L. BURGEON (Tervueren), Histeridae ... 1939

27. Arthropoda : Hexapoda : 1. Orthoptera : Mantzdae par M BEIER (Wlen) 2. Gryllidae,

par L. CHoprARD (Paris); 3. Coleoplera : Czczndelzdae par W. HorN (Berlin); 4. Rute-

linae, par F. OHAUS (Mainz); 5. Heleroceridae, par R. MaMITZA (Wien); 6. Prioni-

nae, par A. LAMEERE (Bruxelles)- Arachnoidea: 7. Opiliones, par C. FR. ROEWER
(Bremen) . Ce e e e e e i e eee e e e e 1939
28. A. HUSTACHE (Lagny), Curculwmdae . 1939
29. A. JaNsSENs (Bruxelles), Coprini (Coleoptera Lamellzcorma Fam scarabaezdae) 1940
30. L. BERGER (Bruxelles), Lepidoptera-Rhopalocera . 1940
31. V. LABOISSIERE (Paris), Galerucinae (Coleoplera Phytophaga Fam Chrysomelzdae) 1940

39, V. LALLEMAND (Bruxelles), Homoplera (Cicadidae, Cercopidae, Fulgoridae, Dtctyopho-
ridae, Ricaniidae, Ciriidae, Derbidae, Flatidae) ... 1941

33. G.F.pe Wrtte (Bruxelles), Balraciens et Repliles, avec Introduciwn deV VAN STBAELEN 1941



AflL
34.

35
36.

37.
38.
39.
40.
41,
42.
43.

44.
45.

46.
47.
48.
49.
50.
51.
52.

53.

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.

71.

73.

74.
5.
76.
7.

78.

L. MapER (Wien), Coccinellidae. — 1. Teil
II. Teil ce e e eee e eer e

R. PAULIAN (Paris), Aphodiinae (Coleoptera Iamellzcorma Fam Scambaez’dae)
A. \t’ninllilm? (Paris), Languriinae et Cladoxeninae (Coleoptera Clavicorm‘a, Fam. Ero-

ylidae C et e e e e e
L. BURGEON (Tervueren), Chrysomelzdae (S Fam Eumolpznae) . . . .
A. JANSSENS (Bruxelles), Dynastinae (Coleoptera Lamellicornia, Fam Scarabaezdae)
V. LaBOISSIERE (Paris), Halticinae (Coleoptera Phylophaga, Fam. Chrysomelidae) ...
F. BORcHEMANN (Hamburg), Lagriidae und Alleculidae ...
H. DeBaucHE (Louvain), Lepidoptera Helerocera .
E. UHMANN (Stollberg), Hispinae ...
Arthropoda : Arachnoidea : 1. Penlastomzda par R HEXMONS (Berlin); Hexapoda :

2. Orthoptera : Phasmidae, par K. GUENTHER (Dresden); 3. Hemiptera : Membraci-
dae, by W. D. FUNKHOUSER (Lexington U.S.A.); 4. Coleoptera : Silphidae, par
A. JANSSENS (Bruxelles); 5. Dryopidae, par J. DELEVE (Bruxelles); 6. Lymexylonidae,
par L. BURGEON (Tervueren); 7. Bosirychidae, par P. LESNE (Paris); 8 Scarabaeidae :
Geolrupinae, par A. JANSSENS (Bruxelles); 9. Cassidinae, von A, SpaeTH (Wien);
10. Ipidae, von H. EGGERS (Bad Nauheim); 11. Platypodidae, par K. E. SCHEDL
(Iann. Miinden); 12. Hymenoptera : Sphegidae, by G. ARNoLD (Bulawayo) ...
. MARLIER (Bruxelles), Trichoptera . ... .. .
. ScHOUTEDEN (Tervueren), Reduviidae, Emesulae Hemcocephalzdae (Hermplera Hete-
roplera) e
. PauLIAN (Paris), Hyboson‘dae et Trogidae (Coleoptera Lamellicomia) .
DE SAEGER (Bruxelles), Microgasterinae (Hymenoplera Apocrila) ...
. ScamItz (Louvain), Chalcididae (Hymenoplera Chalcidoidea) ...
DEBAUCHE (Louvain), Mymaridae (Hymenoptera Apocrila) ... .
. DE SAEGER (Bruxelles), Euphorinae (Hymenoplera Apocrila, Iam Braconzda(’)
COLLART (Bruxelles), Helomyzinae (Diptera Brachycera, Fam. Helomyzidae) ...
. VANSCHUYTBROECK (Bruxelles), Sphaerocerinae (sztera Acalthratae Fam. Sphae-
roceridae)
. DE SAeGER (Bruxelles), Cardwchzlmae Szgalphmae (Hymenoptera Apocrzta Fam
Braconidae) ... ... .. .. ver s .
. THERY (Neuilly), Bupreslidae (Coleoptera Slemo:ma)
. GOETGHERUER (Gand), Ceralopogonidae (Diptera Nematocera) ...
. SCHOUTEDEN (Tervueren), Coreidae (Hemiptera Heteroplera) .
. F. STROHECKER (Miami), Endomychidae (Coleoptera Clavicornia) ...
. PoissoN (Rennes), Hémiptéres aquatiques
. CAMERON (London), Staphylinida (Coleoptera Polyphaga) .
. PasTEELS (Bruxelles), Tenthredinidae (Hymenoptera Tenthredmozdea)
C. FRASER (Bornemouth), Odonala
. ELM0 HarpY (Honolulu, Hawaii), Dorilaide (Diptera) ...
BALFOUR-BROWNE (London), Palpicornia . .
. LAURENT, Genres Afrizalus et Hyperolius (Amphzbza Salzentza)
D. ELMo Harpy (Honolulu, Hawalii}, Bibionid® (Diptera Nemalocera) ...
J. VERBEKE (Gand), Sciomyzide (Diptera Cyclorrhapha)
H. OLDROYD (London) Genera Hdzmatopola and HLppO(entrum (Diptera, Fam. Taba-
nide) . e Cee e e e e
A. REICHENSPERGER (Bonn) Pausslda: e e e
H. Hauer (Halle), Pompilide (Hymenoptera Sphecotdea)
Hezxapoda : 1. Orthoptera : Tridaclylide, par L., CHOPARD (Paris); 2. Hemiplera :
Coccida, par P. VAYSSIERE (Paris); 3. Coleoptera : Trogositide, par G. FaceL (Bru-
xelles); Erotylide von K. DELKESKAMp (Berlin); Bosirychide, par J. VRYDAGH
(Bruxelles); Megalopodina, by G. E. Bryant (London); Anthribide, by K. JORDAN
(Tring); 4. Diptera : Therevide, par P. VANSCHUYTIBROECK (Bruxelles); Conopidea,
par P, VANSCHUYTBROECK (Bruxelles) 5. Hymenoptera K Chrysldldaz von S. ZIM-
MERMANN (Wien) ... .. .. . e e
K. ErMiscH (Radiumbad), Mordeutdaz (Coleoptem Heteromera) [
J. VERBEKE (Gand), T@niaplerine (Diplera Cyclorrhapha, Fam. Mlcropezzd&z)
P. L. G. BENOIT (Tervueren), Drymzdaz (Hymenoptera Aculeata) Evaniida (Hymeno-
ptera Terebrantia) .
P. VANSCHUYTBROECK (Bruxelles) Dollchopodldae (szlera Bmchycera. Orthorrhapha)
N. Bruce (Stockholm), Cryptophagide (Coleoplera Polyphaga)
M. C. MEYER (Orono), Hirudinea .
1. Thysanoptera, by H. PRIESNER (Cairo); 2. Sucloria (Aphaniplera), par J. COOREMAN
(Bruxelles); 3. Homoplera, par V. LALLEMAND et IH. SYNAVE (Bruxelles); 4. Coleo-
ptera : Sagride, par P. JOLIVET (Bruxelles); Clytrida, par P, JOLIVET (Bruxelles);
5. Diptera : Asilide, by S. W. BROMLEY (Stamford, USA) Simuliide, g. Szmu-
lium, by P. FREEMaN (London) ... e e e e e e eee e o
J. VERBEKE (Zirich), Psilide (Diptera Cyclorrhapha)

I TUrIITOI® IO

TfomEzomnonE»

I. — Mission G. ¥. bpE WittE (1933-1935) (suile). I. — Zending G. F. bE WITIE (1933-1935) (vervolg).

Fasc.

1941
1950

1942

1942
1942
1942
1942
1942
1942
1942

1943
1943

1944
1944
1944
1946
1949
1946
1946

1948

1948
1948
1948
1948
1949
1949
1950
1949
1949
1950
1950
1950
1950
1950

1950
1950
1950

1950
1950
1951

1951
1951
1951
1951

1951
1952



I — Mission G. F. DE WITIE (1933-1933) (suile). I. — Zending G. F. DE WITTE (1933-1935) (vervolg).

Fase.
Afl.

79. 1. Dermaptera, by W. D. HINCKs (Manchester); 2. Hemiptera : Ciziide, par H. SYNAVE
(Bruxelles); 3. Reduviide, par A. VILLIERS (Dakar) 4. Coleoptera Lamiina, par
S. BReUNING (Paris); 5. Chrysomeling, von J. BECHYNE (Mlnchen); 6. Diptera:
Celyphida, par P. VANSCHUYIBROECK (Bruxelles); 7. Hippoboscida and Nycteribiide,

by J. BEQUAERT (Cambridge, Mass.); 8. Argida, par J. PASTEELS (Bruxelles) ... ... 1953
80. L. Maper (Wien), Coccinellide (IIle Teil) ... . . 1954
81. L. P. MesNIL (Feldmeilen), Genres Actia et vo' isins (szle'ra B'rachyce'ra Calypl'ratae) 1954
82. t A. THERY (Paris), Genre Paracylindromorphus (Coleoplera Buprestide) ... ... ... 1954
83. P. FrReeMAN (London), Chironomidae (Diplera Nemalocera) . ... ... ... .. e wer oo 1955
84. W. EvaNs (Sydney), Cicadellida (Hemz‘pte‘ra-Homoptera) e e e vee ene ene e 1955
85, J. COOREMAN (Bruxelles), Acari ... e 1955

86. 1. Hemiplera Heteroptera : ngzdau by c. J "DRAKE (Ames,'I(')'\'va); 2. Coleoptera
Clavicornia : Colydiidz, by R. D. Pope (London); 3. Diptera Nematocera : Aniso-
podide, par R. TOLLET (Bruxelles); 4. Hymenoptera Evanoidea : Gasteruptionide,

par J. J. PASTEELS (Bruxelles) ... ... 1956
87. F. Zumpr (Johannesburg), Diplera CJ(lorrhapha part I Callzphomm and Cmyso-

myting .. ... .. .. 1956
83. P. L. G. BeNOIT (Tervuren), Bethyltda? (Humenoptc'ra Apoc‘rzta) 1957
9. H. Haupr (Halle, Saale), Pompilidae 1l {Hymenoptera Sphecoidea) ... ... ... ... .. 1957

0. 1. Hemiptera Homoptera : Meenoplidae, par H. Syvavi (Bruxelles); 2. Hemipiera
Fulgoroidea : Issidae, par H. SyNave (Bruxelles); 3. Hemiptera Homoptera :
Membracidae, by A. L. CAPENER (Cleveland) C e e e e e e e

(Sous presse.) (Ter pers.)

91. 1. Coleoptera Polyphaga, Fam. Staphylinidae : Pygosteninae, by D. H. KISTNER

(Chicago); 2. Coleoptera Heteromera, Fam. Meloidae, von Z. Kaszae (Budapest);
3. Diplera Nematocera, Fam. Culicidae, par J. WOLFS (Bruxelles) ...
(Sous presse ) (Ter pers.)

I1. — Mission H. DaAMAS (1935-1936). I1. — Zending H. Damas (1935-1936).
1. H. Damas (Liége), Recherches HJdrobmlogzques dans les Lacs Kivu, Edouard et
Ndalaga ... e vee e e e e eee eer vee e e e eee e 1937
2. W. ARwDD (Berlin), Spongzmden - 1938
3. P. A. CHAPPUIS (Cluj, Roumanie), Copepodes Ha'rpaclzcmdes v e e e 1938
4. E. LELour (Bruxelles), Moerisia Alberti nov. sp. (Hydropolype dalmcole) e e e e 1938
5. P. pE BEAUCHAMP (Strasbourg), Rotiféres . ... 1939
6. M. PowL (Tervueren), avec la collaboration de H DAMAS (Liége), Poissons 1939
7 V. BrReuM (Eger), Cladocera . ... Coeee e e 1939
8. F. HustEDT (Ploen), Stsswasser Dzatomeen R C e e e 1949
9. J. H. SCHUURMANS STEKHOVEN Jr (Utrecht), Nematodes Ilhres d eau douce e e e 1944
10. J. H. SCHUURMANS STEKHOVEN Jr (Utrecht), Nématodes parasites ... ... ... .. .. .. 1944
11. G. MARLIER (Bruxelles), Trichoplera . ... ... ... . ci v i vor vee e e el 1943
12. W, KLIE (Bad Pyrmont), Oslracoda ... ... ... ... .. .. i i e e e e e et 1944
13. G. MaARLIER (Bruxelles), Collembcles . ... ... ... .. i i cor oh e e e e 1944
14. J. COOREMAN (Bruxelles), Acari ... ... ... . ci i vir oer e e e e e e 1948
{5 A. ARCANGELI {Torino), Isopodi terrestri ... ... 1950
16. F. GUIGNOT (Avignon), Dytiscidae el Gynmdae (Coleoptem Adephaga) 1948
17 H. BERTRAND (Dinard), Larves d’'Hydrocanthares ... ... 1948
18. O. LunpBLAD (Stockholm), Hydrachnellae . ... ... ... ... 1949
19. W. CoNraD (Bruxelles), P. FREMY (St.-L0) et A. PASCHER (Plague) Algues et Flagel- 910
Lales ... ... ool el e e e e e e e e e e e 1
20. M.-L. VERRIER (Paris), Ephémeéropleres ... ... ... .. i vie e coe e v eve ane e 1951
21. FR. KIEFER (Konstanz), Copépodes ... ... ... .. ci v vor cve voe eer eve aee e e 1052
1II. — Mission P. SCHUMACHER (1933-1936). 1I1. — Zending P. SCHUMACHER (1933-1936).
1. P. SCHUMACHER (Antwerpen), Die Kivu-Pygmden und ihre soziale Umwelt im Albert-
NQUonalpark ... ... ... i cci cer eh et e e e ee e e e e e e 1943
2. P. SCHUMACHER (Antwerpen), Anthropometrische Aufnahmen bei den Kivu-Pygmden. 1939
IV. — Mission J. LEBRUN (1937-1938). IV. — Zending J. LEBRUN (1937-1938).
1. 1. LEBRUN (Bruxelles), La végétation de la plaine alluviale aw Sud du lac Edouard. 1947
2 T O, .. (En préparation.) (In voorbereiding.)
6. F. DEMARET et V. LEROY (Bruxelles), Mousses ... ... ... .. .o o .. 1944
O, .. (En préparation) (In VOOI‘beI'eldll)LI)
8. P. VAN OYE (Gand), Desmidiées ... ... .. .o i cie i aee ver aee e e e e e 1943
9. P. vaN OYE (Gand), RRizopodes ... ... ... .. i i e e en e eee ee e e 1048
10. P. DUVIGNEAUD et J.-J. SYMOENS (Bruxelles), Cyanophycées ... ... .. .. .. v oo 1948
V. — Mission S. FRECHKOP (1937-1938). V. — Zending S. FRECHKOP (1937-1938).
1. S. FREcHKOP {(Bruxelles), Mammifeéres ... ... ... .. . i i v e eee e e 1943
2. R. VERHEYEN (Bruxelles), Oisequz .. .. ... .. -« o cr o s e s e e e 1947
V1. — Missions J. VERHOOGEN (1938 et 1940). VI. — Zendingen J. VERHOOGEN (1938 en 1940).

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



V11, — Mission J. DE HEINZELIN DE BRAUCOURT (1950), VII. — Zending J. DE HEINZELIN DE BRAUCOURT (1950).

1. J. DE HEINZELIN DE BRAUCOURT (Bruxe]les) Le fossé tectonique sous le paralléle

d’Ishango ... ... 1955
2. J. DE HEINZELIN DE BRAUCOURT (Bque]le%) "Les /omlles dlshango R 1957
3. W. ApaMm (Bruxelles), Mollusques quaternaires de la région du lac Edouard ..

(Sous presse.) (T.er pers.)
% 1. Mammiféres fossiles, par A. T. Hopwoop (T.ondres) et X. MISONNE (Bruxelles);

2. Oiseaux fossiles, par R. VERHEYEN (Bruxelles) ... ... .. ... (Sous presse.) (Ter pers.)
VIII. — Mission d'études vulcanologiques. VIII. — Zendmng voor vulkanologische studién.
1. A. Meyer (Léopoldville), Apergu hmtonque de le:cplura'wn et de U'étude des regzons
valeaniques du Kivu . ... . e e e e e e 1955
Exploration du Parc National Albert. — Exploratie van het Nationaal Albert Park.
(Deuxiéme série.) (Tweede reeks.)
1. J. pE HEINZELIN DE BRAUCOURT (Bruxelles), Les stades de récession du glaczer Stanley
occidenlal ... ... ... ... .. cre e eee eee ee e e e 1953
2. R. JeanneL (Paris), Pselaphidae ((‘nleoptera Poljphaga) T Lo 1956
3. J. DE HEINZELIN DE BRAUCOURT (Bruxelles) et H. MOLLARET (Paris), Biotopes de Haule
Altitude : Ruwenzori 1 .. 1956
4. CH. GREGOIRE (Liege) et P. JOLIVLT (Bruxelles), Coagulation du sang chez les
Arthropodes Pt

(Sous presse.) (Ter pers.)
5. 1. Eccrinida, par I-F. MaNER (Paris) et J. THEODORIDES (Paris): 2. Nyctotherus
(parasite de Myriapodes), par O. TUzer (Montpellier), J.-F. MaNIER (Paris) et
P. JoLIVET (Bruxelles); 3. Trichomycetes, par O. Tuzer (Montpellier), J.-I'. MANIER
(Paris) et P. JOoLIVET (Bruxelles), 4 Grégarines, par O. Tuzer (Montpellier),

-I'. MANIER (Paris) et P. JOLIVET (Bruxelles); 5. Nyctotherus (parasite de Ténc-
brionides), par O. Tuzer (Montpellier) et J. THEoporipes (Paris); 6. Cocci-
nellidae, von L. MADER (Wien}; 7. Juvénile de Gordiorhynchus chez un Acridien,
par Y. GoLvay (Paris) et R. ORMIERES (Montpellier) ... ... ... ... ... ... .. .. 1057

FLORE DES SPERMATOPHYTES DU PARC NATIONAL ALBERT.

Vol.
1. W. RoBYNS (Bruxelles), Gymnospermes et Choripélales 1948
2.  W. RoBYNs (Bruxelles), Sympélales . ... 1947
3. W. Rosyns avec la collaboration de R. TOURNAY (Bruxelles), Monocotylées ... ... ... 1955
Exploration du Parc National Albert et du Parc National de la Kagera.
Exploratie van het Nationaal Albert Park en van het Nationaal Park der Kagera.
1. — Mission L. VAN DEN BERGHE (1936). I. — Zending L. VAN DEN BERGHE (1936).
Fase.
Afl,
1. L. vaN DEN BERGHE (Anvers), Enquéle parasitologigue. — 1. — Parasites du sang des
VETLEDTES ... ci eei er et et e e er e e e e e e eee eer e e e 1942
2. L. VAN DEN BERGHE (Anvers), Enquéte parasitologique. — 11. — Helminthes parasites. 1943
Exploration du Parc National de la Kagera. — Exploratie van het Nationaal Park der Kagera.
1. — Mission J. LEBRRUN (1937-1938). I. — Zending J. LEBRUN (1937-1938).
1. J. LeBruN, L. ToussaINT, A, TATON (Bruxelles), Contribution a U'étude de la flore du
Parc Natwnal de la Kagera ... ... . 1948
2. 1. LEBRUN (Bruxelles), Esquisse de la vegelalzon du Parc Natwnal de la Kagera 1955
II. — Mission S. FRECHKOP ({1938). II. — Zending S. FRECHKOP (1938).
1. S. FRECHKOP {Bruxelles), Mammiféres ... ... ... .. . i i vt e een e e e 1944
2. R. VERHEYEN (Bruxelles), QiSCAUT ... ... .. coi cev v vee eve e e e e aee e 1947
Exploration du Parc National de la Garamba. — Exploratie van het Nationaal Garamba Park.
I. — Mission H. DE SAEGER en collaboration avec I. — Zending H. DE SAEGER met medewerking van
P. BAERT, G. DEMOULIN, 1. DENISOFF, J. MARTIN, P. BAERT, G. DEMOULIN, I. DENISOFF, J. MARTIN,
M. MicHA, A. NOIRFALISE, P. SCHOEMAKER. M. MIcHA, A. NOIRFALISE, P. SCHOEMAKER,
G. TROUPIN et J. VERSCHUREN (1949-1952). G. TROUPIN en J. VERSCHUREN (1949-1952).
Fasc.
Afl.
1. H. DE SAEGER (Bruxelles), Iniroduclion ... ... ... .. i oo coe i ver aee e e 1954
2. Les sols du Parc National de la Garamba :
1. 1. DeNISOFF (Yangambi), Caractéres et analyses ... ... ... . .. . . .. 1956
3. E. MARcUS {Sdo Paulo), Turbellaria ... . 1955
4. TFlore des Spermatophyles du Parc Natmnal rle la Caramba
I. G. TrouPIN (Bruxelles), Gymnospermes et Monocoljledones e e e 1956
5  H. DE SAEGER (Bruxelles). Entomologie; Renseignements éco- bwlogu]uec e e e 1956
6. A. NOIRFALISE (Bruxelles), Le milieu climatique ... ... ... ... . e e e 1956
7. J. VERSCHUREN (Bruxelles), Cheiroptéres .. e e e e e e 1957
3. C. VUYLSTEKE (Geluwe), Nématoles parasiles dOzseaux 1957



I. — Mission G. F. DE WITTE en collaboration avec

Exploration du Parc National de I’Upemba, — Expleratie van het Mationaal! Upemba Park.

1. — Zending G. F. DE WITIE met medewerk'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. pE WITTE, W. ADAM, A, JANSSENS, L. VAN MEEL et R. VERHEYEN (Bruxelles), Intro-
duction ... ... ... .. .. ... .. (En préparation.) (In voorbereiding.)
2. K. LINpBERG (Lund). Cyclopides (Crustaces Copepodes) 1951
3. A. JaNssens (Bruxelles), Onitini (Coleoptera Lamellicornia, Fam Scambwzdw) 1951
4. 1. Coleoptera : Pausside, par E. JANSSENS (Bruxelles); Megalopodide, par P. JOLIVET
(Bruxelles); Sagrida, par P. JOLIVET (Bruxelles). — 2. Diptera : Muscid® (Genre
Glossina), par C. HENRaRp (Bruxelles) ... 1951
5. C. FR. ROEWER (Bremen), Solifuga, Opllwnes Pedtpalpi und Scorpwnes . 1952
6. G. F. DE WITTE (Bruxelles), Reptiles ... . 1953
7. H. F. STROHECKER (Miami), ERdomychid@® ... ... ... .. o o e e e o e o 1952
8. 1. Plecoptera : Perlide, by H. B. N. Hynes (Liverpool); 2. Coleoptem : Htsterzdae,
par J. THEROND (Nimes); 3. Chrysomelide, par P. JoLlvEr (Bruxelles); 4. Scoly-
toidea, par K. E. Scuen. (Lienz); 5. Diplera : Bibionide and Dorilaide, by
D. E. HarpY (Honolulu, Hawaii) . ... ... .. .. . . . o . 1952
9. L. VAN MEeeL (Bruxelles), Confribulion 4 letude du lac Upemba — I Le mtlzeu
physico-chimique . 1953
10. P. BASILEWSKY (Tervueren) ‘Carabide ... 1953
11. A. JansseNs (Bruxelles), Oniticellini (Coleoptera Lamellzcornza Farn Scarabaemae) 1953
12. P. VANSCHUYTBROECK (Bruxelles), Dolzchopodzdae (Dlptem Brachycem Orthorrhapha). 1952
13. R. JEANNEL (Paris), Pselephide ... .. e e e e e e e e e eee e 1952
14. S. Frecrkor (Bruxelles), Mammlferea . 1954
15 A. VILLIERS (Dakar), Languriidz et Cladoxenin ... 1952
16, G. OcHs (Hannover), Gyrinide ... . e e eer e e e e e e e 1953
17. 1. Nematodes, par C. VUYLSTEKE (Geluwe); 2. Embioptera, par Y. JOLIVET (Bruxelles);
3. Lonchodide, par Y. JoLIVET (Bruxelles); 4. Coleoptera : Dacninz, von K.
DELKESKAMP (Berlin); 5. Prionina, rar P. BASILEWSKY (Tervueren); 6. Ceramby-
cine, by E. A. J. DUFFY (London); 7. Diptera : Celyphida, par P. VANSCHUYTBROECK
(Bruxelles); 8. Tenthredinoidea, par J. PASTEELS (Bruxelles) ... . C e e 1953
18. A. ViLuiemrs (Dakar), Reduviida C e e e e e e 1954
19. R. VERHEYEN (Bruxelles), Oiseaux ... 1953
20. M. BEIER (Wien), Mantidea und Pseudophyllln(z 1954
21. E. Marcus (S&o Paulo), Turbellaria . ... e e e e e e 1953
22, C. Fr. ROEWER (Bremen), OTthOgnatR@ ... ... ... oo eee ver eee er or e 1953
23. H. Synave (Bruxelles), Ciziide ... ... .. .. .. 1953
24. C. KocH (Pretoria), Tenebrionidae (PYcnocerini) ... ... ... .. o wee eer wer wie oo 1954
25. 1. Coleopiera : Plerostichini, par S. L. STRANEO (Gallarate); 2. Coleoptera : Bosiry-
chide, par J. VRYDAGH (Bruxelles) 3. Coleoptera : Aphodiine, par R. PAULIAN
(Tananarlve) 4. Coleoptera : Lamiing, par S. BREUNING (Paris); 5. Coleoptera :
Cryptocephaling, par P. JOLIVET (Bruxel]es) 6. Diptera: Leptogastrine, par
E. JANSSENS {Bruxelles); 7. Hymenoptera- Chrysidide, von S. ZIMMERMANN
(Wien) 1954
26. S. G. KIRIAKOFF (Gand), Lepzdoptera Heterocera e 1954
27. F. G. OverLaET (Kalmthout), Lepidoptera : Danaida, S(ItJTlda? NJmphaluIae Acrzidz. 1955
28. E. UHMANN (Stolberg, Sachsen), Hispina (Coleoptem Phytophaga) . 1954
29. Y. JoLrver (Bruxelles), Dictyoptera : Blattodea ... ... .. 1954
30. C. Fr. ROEWER {Bremen), Aranea Lycosaformia 1. . 1954
31. R. PoissoN (Rennes), Hémiptéres aquatiques ... ... ... ... .o e ... R 1954
32. 1. Pseudoscorpionidea, von M. BEIER (Wien); 2. Hem1ptera Homoptera Fam.
Flatide, par H. SYNAVE (Bruxelles); 3. Dipfera: Culicide, by P. F. MATTINGLY
(London); 4. Diptera . Tahanidz, par M. LECLERCQ (Liége); 5. Lepidopiera:
Geometride, by D. S. FLEICHER (Iondon) 1955
33. F. Guienot (Avignon), Dytiscida (Coleoptera Adephaga) 1954
34 J. LECLERcQ (Liége), Sphecine (Hymenoptera Sphecoidea) . ... ... .. .. oo oo . 1955
35. 1. Dermaptera, by W. D. IINcKS (Manchester); 2. Coleopliera : Macrodactyla, Fam.
Dryopide, par J. DEIEVE (Bruxelles); 3. Coleoptera . Heteromera, Fam. Mordel-
lide, von K. ERMIScH (Freiberg Sa.); 4. Coleoptera : Chrysomeliadea, Fam,
Clytride, par P. JOLIVET (Bruxelles) 5. Coleoplera : Phytophaga, Fam. Anthri-
bide, par H. E. K. JORDAN (Tnng) Diptem: Nematocera, Fam. Chironomida,
by P. Freeman (London) . 1955
36. J. G. BAErR (Neuchatel) et A. FAIN (AStI‘lda) “Cestodes ... 1955
37. W. Evans (Sydney), Cicadellide (Hemiptera-Homoptera) . ... 1955
38. 1. Odonata, by F. F. FRasErR (Bornemouth); 2. Coleoptera Clamcorma Fam Coly-
diide, by R. D. Pore (London); 3. Coleoplera Lamellicornia, Trox-Arten, von
E. Haar (Mtnchen); 4. Coleoptera Chrysomeloidea, Fam. Crioceride, par
P. JoLIvET (Bruxelles); 5. Diptera Acalyptrate, Fam. Neriide, by MARTIN L. ACZEL
(Tucuman); 6. Dermestide, von VLADIMIR KALIK (Pardubice) ... e e e 1955
39. G. FaceL (Bruxelles), Osoriina (Coleoptera Polyphaga, Fam. Staphylimd(z) 1955
40. C. KocH (Pretoria), Plafynotini, Litoborini, Loensini (Coleoplera Polyphaga Fa111
Tenebrionida I1) . 1956
41. P. BASILEWSKY (I‘ervueren;, Cetommw Trzchmz Valgmaa (Coleoptera Polyphaga
Fam. Scarabzide) . 1956
42. R. F. LAURENT (Tervueren), Genres A[n:ralus et Hyperollus (Amphzbza Sauentia) 1957
3. 11 SyNave (Bruxelles), 1. Issidae (Hemiptera Fulgaroidea); 2. Meenoplidae; 3. Cerco-
pidae (Hemiptera Homoplera)
) ) (Sous presse.) (Ter pers.)
4»4. E. Voss (Osnabrick), Curculionide (Coleoptera Phytophaga) . (Sous presse.) (Ter pers.)
45. J. LECLERCQ (Liége), Hymenoptera Sphecoidea, Fam. Sphecidae II Crabroninae

(Sous presse.) (fer pers.)



L. —- Mission G. F. pE WITIE en collaboration avec I. — Zending G. F, pE WITIE 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.
Afl.
46. 1. Coleoptera Clavicornia : Coccinellidae, von L. MabiR (Wien); Coleoptera Lamellr-
cornia; 2. Lucanidae; 3. Hybosorinae; 4. Dynastinae, von S. ENDRODI (Budapest);
5. Hymenoptera Evanoidea : Gasteruptionidae, par J. J. PASTEELS (Bruxelles) ... 1957
47. Z. KaszaB (Budapest), Meloidae . e e e e e e e e e e e e 1957
48. S. PrubHOE (London), Trematoda ... ... - . 1957

49. 1. Coleoptera Malacodermata : Drilidae, par W. WITIMER (Ziurich); 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. Staphylinidae : Pygosteninae, by D. H. KISTNER
(Chicago); 5. Coleoptera Clavicornia : Erotylidae, von K. DELKESKAMP und
H. PHILIPP (Berlin); 6. Coleoptera Polyphaga : Galerucinae, by G. DBRYANT
(London) e e e e e e e e e e e e e e e

(Sous presse.) (Ter pers.)

50. 1. Hemiptera Heteroptera : Tingidae, by C. J. DRAKE (Ames, Iowa); 2. Diplera Aca-
lyptrata : Pyrgotidae, by M. L. AczeEL (Tucuman); 3. Hymenoptera Scolioidea :
Scoliidae, par D. GUIGLIA (Genova); 4. Diptera Brachycera : Bombyliidae, by
J. Hesse (Cape Town); 5. Hymenoptera Apocrita . Genres Oneillela et Ospryn-
chotus, par J. LECLERCQ (Liége)

(Sous presse.) (Ter pers.)

51. 1. Hemiptera Heteroptera : Tingidae, par C. J. DRAKE (Ames, Iowa); 2. Homoptera
Fulgoroidea : Tropiduchidae, par H. SyNAVE (Bruxelles); 3. Homoptera Fulgo-
roidea : Lophophidae, par H. SYNAVE (Bruxelles) ... ... ... ... .. ... .. .. ..

(Sous presse.) (Ter pers.)

52. G. I'aGEL (Bruxelles), Paederini (Coleopiera Polyphaga) ...

(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). 1. — Zending H. HEDIGER - J. VERSCHUREN (1948).
Fase.
Afl.
1. H. Heoiger (Bale), Observalions sur la psychologie animale dans les Parcs Natlionauz

du Congo Belge ... ... ... .. .. 1951



ASPECTS DE VEGETATION
DES PARCS NATIONAUX DU CONGO BELGE

AVIS

Les 4spects de Végétation des Parcs Nationauz du Congo
Belge paraissent par fascicules de six planches, accompa-
guées de notices explicatives.

_ La publication est divisée en séries, consacrées chacune
a4 un Parc National du Congo Belge.

Les fascicules peuvent s’acquérir séparément.

L'Institut des Parcs Nationauz du Congo Belge n’ac-
cepte aucun échange.

FASCICULES PARUS
SERIE . — PARC NATIONAL ALBERT.
Volume 1.

Fasc. 1-2. — W. RoBYNS (Bruxelles), Aper¢u
général de la végétation (d'aprés la docu-
mentation photographlque de la mission

G. I. vt WITIE) ... cee e ... 1937
[Ffasc. 3-4-5. — T, LEBRUN (Bruxelles) La végéla-
tion du Nyiragongo ... ... ... .. .o .o ... 1942

PUBLICATIONS SEPAREES

Mammiféres et Oiseauxr prolégés au Congo Belge,
STRALLEN

VEGETATIEBEELDEN
DER NATIONALE PARKEN VAN BELGISCH CONGO

BERICHT

De Vegetatiebeelden der Nationale Parken van Belgisch
Congo verschijnen in afleveringen van zes platen, van ver-
klarende aanteekeningen vergezeld.

De publicatie is ingedeeld in reeksen, waarvan elke aan
€én der Nationale Parken van Belgisch Congo gewiid is.

De afleveringen kunnen afzonderlijk aangeschaft worden.

Het Instituut _der Nationale Parken van Belgisch Congo
neemt geen ruilingen aan.

VERSCHENEN AFLEVERINGEN
REEks 1. — NATIONAAL ALBERT PARK.
Boekdeel 1.

Afl, 1-2. — W. TNoBYNS (Brussel), Algemeen
overzicht der vegetalie (volgens de fotogra-
phlsche documentatie der zendmg G. F. DE
WITTE) ... coi ver eee eer eee e e een e ... 1937

LOSSE PUBLICATIES

par S. FREcHKop, avec Introduction de V. VAN

(Epuisé.) (Uitgeput.)

Contribution @ letude de la Morphologze du Volcan NJaﬂl?l‘/’(Zgl’l(l par R HoieR (Rutshuru) ... ... ... 1939

Animaux protégés au Congo Belge et dans le Territoire sous mandat du Ruanda-Urundi, ainsi que les
espéces dont la proteciion est assurée en Afrique (y compris Madugascar) par la Convention Inter-
nationale de Londres du 8 novembre 1933 pour la protection de la Faune et de la Flore africaines,
avec la Législation concernant la Chasse, la Péche, la Prolection de lu Nature et les Parcs Nationaux
au Congo Belge et dans le Territoire sous Mandat du Ruanda-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.)

Bescherinde Dieren in Belgisch Congo en in het Gebied onder mandaat van Ruanda-Urundi, evenals
de Soorten waarvan de bescherming verzekerd i¢ in Afrika (met inbegrip van Madagascar) door
de Internationale Overeenkomst van Londen van § November 1938 voor de bescherming van de Afri-
kaansche Flora en Fauna, met de Welgeving belreffende de Jachi, de Visscherij, de Natuurbescher-
ming en de Nationale Parken wvan Belgisch Congo en in het Gebied onder mandaat van Ruanda-

Urundi, door S. FRECHKOP, in medewerking met G
Inleiding van V. VAN STRAELEN (1943) . .

La faune des grands Mammiféres de la plame nwmdl Rutshuru (lac L‘douard) Son évolution depuis sa

prolection tolale, par E, HUBERT ...

F. pe WITTE, J.-P. HARROY en E. HUBERT, met

(Epuisé.) (Uitgeput.)

947

Animaur protégés au Congo Belge et dans le Terntotre sous mandat du Ruanda Urundz 3° edmon

(Epulse ) (Uitgeput.)

Les lerritoires biogéographiques du Parc National Albert, par W. ROBYNS ... ... ... .. . e e ... 1948
A travers plaines et volcans au Parc National Albert, par R. HOIErR (2¢ édition) ... ... ... ... ... .. .. 195
Parcs Nationaux du Congo Belge . . ... 1949
Coniribution a Vétude éthologique des mamml/e‘res du Parc Nauonal de lUpemba par R VERHEYEN .. 1951
Animaux protégés au Congo Belge et dans le Territoire sous mandatl du Ruanda-Urundi, 4° édition ... 1953
Monographie éthologique de UHippopotame, par R. VERHEYEN P ¢ 1213
Les Buffles du Congo Belge, par P. DALIMIER 1955

INSTITUT DES PARCS NATIONAUX DU CONGO BELGE,
21, rue Montoyer, Bruxelles.




IMPRIMFERIE HAYEZ, sp.r.l

112, rue d¢ Louvain, 112, Bruxelles

Odéraut: M, Hayes, ay. de I'Horizon, 39
Waolnwe-Saint-Plerre






