





























350 Studies on the metathoracic furca of the palearctic Dytiscidae.

sclerites it still remains to speak of the organs of the metathoracic cavity
to which the furca gives support, especially of the musecles.

When dissecting the diving beetle we remove the tergal part of the
metathorax together with the dorsal vessel and some muscles there appears
the alimentary canal surrounded by the fat-body (corpus adiposum). Part
of the anterior ectodermal section of the alimentary canal, the so-called
stomodaeum, rests on the furca; between the anterior branches of the furca
lies the terminal part of the oesophagus, which then passes into the ingluvies
lying above its basal part. When we remove the alimentary canal together
with the fat-body the ventral nerve cord and the muscle layer ad oining
the furca are exposed (pl. II). This nerve cord starts from the suboesopha-
gial ganglion, continues on the ventral side of pro- and mesothorax, then
rises upwards in the metathorax and passes through the fissure between
the anterior branches of the furca to above the muscles adjoining this furca
from above; in the abdomen it descends again to the ventral side. In the
metathorax the nerve cord (i. e. ganglion abdominis II.—VI.) is thus, in
contradistinction to the other sections of the body, nearer to the tergites
than to the sternites in consequence of its position above the furca.

The most striking of the muscles is the pairy, flat and roughly trian-
gular musculus extensor trochanteris metathoracis posterior (pl. II, etp).
"It attaches with its broad basis to the lateral branch of the furca, and its
other end is connected with the placula muscularis. When we remove both
these muscles there appear the metathoracic furca (pl. III) and two other
muscles which adjoin it from below. They are the pairy musculus extensor
trochanteris metathoracis anterior (pl. III, eta) corresponding in shape
to the muscle m. ext. troch. metathor. posterior; it attaches similarly to the
lateral branch of the furca (pl. III, rif), but from below, and at the other
end to the placula muscularis (pl. ITI. plm). Both these extensors are the
strongest muscles in the body of the diving beetle and make possible the
swimming motion. In addition to them there attaches to the metathoracic
furca still the very small musculus extensor trochanteris metathoracis me-
dius, which with its other end is again connected with the placula muscula-
ris. The fourth and last extensor (musc. ext. troch. metathor. inferior) and
the three much weaker flexors are not in connection with the furca. In
addition to these muscles governing the motion of the hind legs there are
firmly connected with the furca still the metathoracic muscles proper which
attach to the body wall with their other end ; they do not execute any motion,
and their purpose is to strengthen the metathorax and especially to fix the
furca which is under a considerable strain. The largest of them is the mus-
culus furcodorsalis metathoracis (pls. II, III, £d); this muscle is formed
on each side by two bundles of muscle fibres which start from the lateral
branch of the furca. The place of insertion of the stronger bundle is the
depression at the anterior margin of the lateral branch of the furca, and
the insertion of the weaker bundle is directly the lateral rounded part of the
anterior margin of this branch. The musculus furcolateralis metathoracis
(pls. II, ITI, fl) is stretched roughly horizontally between the furca and
the place where the metepisternum touches the coxa of the hind leg. These
muscles safeguard the furca on the one hand against tension in the direction



Pl. II. The muscles of the metathoracic furca of Dytiscus marginalis L. and the ventral

nerve cord. Furca brown, muscles yellow, nerve cord blue. etp — musculus extensor tro-

chanteris metathoracis posterior, fex — musc. furcocoxalis metathor., fd — musc. furco-

dorsalis metathor., fl — muse. furcolateralis metathor., raf — ramus anterior furcae,
rm — muse. retractor mesothoracis.



Pl. ITI1. The same as in the preceding plate, but the ventral nerve cord and the muse. ext.

troch metathor. posterior have been removed. eta — musec. extensor trochanteris metathor.

anterior, fex — musc. furcocoxalis metathor., fd — muse. furcodorsalis metathor., fl —

musec. furcolateralis metathor., plm — placula muscularis, raf — ramus anterior furcae,
rlf — ramus lateralis furcae, m — musc. retractor mesothoracis.
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obliquely downwards (m. furcodorsalis), and on the other hand against
deviation sidewards (m. furcolateralis). The musculus retractor mesotho--
racis (pls. II, III, rm) connects the anterior branch of the metathoracic
furca (pls. I1, III, raf) with the mesothoracic furca. The last muscle which
comes into consideration is the small musculus furcocoxalis metathoracis
(pls. II, III, fex), conneteing the posterior margin of the lateral branch of
the furca with the posterior coxal bend (sinus posterior coxae). Both these
muscles safeguard the furca against tension in a posterior and anterior
direction. Thus it is obvious that the metathoracic furca is an important
organ to which a large part of the muscles moving the hind legs and most
of the muscles of the metathorax proper are attached.

V. Topography of the Furca

The metathoracic furca of the Dytiscidac is a considerably articulated
chitinous organ in which we can distinguish various processes and sharply
defined areas which are the places of insertion of the muscles. As it is
necessary to designate these individual parts for a morphological description
of the furcae of different species and their mutual comparison, I give here
the nomenclature of these individual organs which up till now have not been
given a name in any work on the endoskeleton of the insects. All terms are
in the present chapter elucidated on the basis of the metathoracic furca of
the species Dytiscus marginalis L. The basal part of the furca—corpus
basillare furcae metathoracis (pl .IV, A, B, cbf)—is a thin, translucent chi-
tinous plate placed perpendicularly to the metasternellum, and has roughly
the shape of an irregular quadrangle. Its anterior margin is strongly
thickened and pigmented and is connected with the carina sagittalis me-
tasterni. The upper margin descends from the front backwards, is likewise
thickened and besides enlarged sideways so that this corpus basillare is
T-shaped in a vertical cross section. The thickened anterior and upper mar-
gins meet in its anterior upper corner and thence pass obliquely upwards in
two large lateral and two smaller anterior branches. Each lateral branch—
ramus lateralis furcae metathor. (pl. IV, A, B, C, rlf)—is a flat, in an
anterior view slightly arcuately bent organ (pl. IV, C, rif). Both these
branches are rounded on the sides, their posterior margin is arcuately
indented and runs out in a rather sharp tip directed backwards and obliquely
downwards. At their anterior margin are two roomy cavities (pl. IV, A, B,
C, ifd) open forwards and obliquely upwards. This lower surface is almost
even, the upper surface is convex and at the same time indented. The end
of the muscle musc. furcodorsalis metathor. is inserted into these cavities.
The large lateral branches pass in a cranial direction into the two much
weaker anterior branches—rami anteriores furcae metathor. (pl. IV, A, B,
C, raf), directed forwards. They are narrow, slightly expand in a distal
direction, and are separated from each other by a narrow fissure. At the .
end of them is an elongated and shallow dish-shaped depression—insertio
musec. retractoris mesothoracis (pl. IV, A, C, irm), to which the muscle
muse. retractor mesothor. connecting the meso- and metathoracic furca
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attaches. In the middle between the lateral branches of the furca an elongated
area extends from the anterior branches in the direction towards the corpus
basillare. This area is drop-shaped, its rounded end directed cranially, the
other, pointed end in caudal direction. This area is even, translucent, and
formed by a thin, little pigmented chitinous plate; on its sides are two
indistinctly defined, roughly triangular districts which are strongly pig-
mented (see pl. IV, A). At the limit between the ramus anterior and the r.
lateralis furcae there is on the underside of the furca a pair of processes—
insertio muse. furcolateralis metathoracis (pl. IV, A, B, C, ifl), which are
directed obliquely downward and backward. Each of them is hollowed out
into a roomy cavity open in a cranial direction, in which is the place of
insertion of the muscle musec. furcolateralis metathor. Sometimes these pro-
cesses have been called the third pair of branches of the furca, but the furca
has really only two pairs of branches (r. anterior and r. lateralis), whereas
these processes are the place of insertion of muscles just as the ins. m. retr.
mesothor. and the ins. m. furcodorsalis metathor.

VI. Importance of the Furca

The metathoracic furca of the Dytiscidae is of considerable importance
as supporting organ for some organs of the thoracic’cavity and especially
as firm foundation for the insertion of many muscles. We can summarise its
importance in the following points:

The metathoracic furca

(1) gives support to the ventral nerve cord, i. e. to five abdominal
ganglia (gangl. abdominis II.—VI.), which in consequence of the concentra-
tion of the nervous system in the Coleoptera are shifted into the thorax;

(2) gives support to part of the alimentary canal, chiefly to the large
ingluvies, and simultaneously to the fat-body which closely adjoins the ali-
mentary canal; 3

(3) is the foundation for the insertion of the thoracic muscles proper
which are stretched between the furca and the body wall and thus strengthen
the whole metathorax;

(4) is the firm foundation for the insertion of the extensors .of the
posterior swimming legs, which are really the only locomotory organ of the
diving beetles in water.

The most important of these four points is the last one. In beetles
moving on dry land in a gressorial or cursorial manner all six legs are loco-
motory organs; consequently also the muscles governing them are more
equally distributed in all three parts of the thorax. In the Dytiscidae, which
live in water, the posterior pair of legs alone has taken over the locomotory
function, whereas the anterior and middle legs are only of quite subordinate
importance for the swimming movement. The natural consequence of this
adaptation to an aquatic environment is the strong development of the legs
of the third pair and thus also of their extensors, which are the largest of
all muscles in the body of the Dytiscidae. These extensors in their turn need
within the metathorax a firm organ to which they can attach with their base,



Pl, IV. Topography of the metathoracic furca of Dytiscus marginalis L. A — view

of the furca from above, perpendicular to the length axis of the body. B — side view.

C — anterior view in the direction of the length axis of the furca (not in the direction

of the length axis of the body); corpus basillare not shown. ¢bf — corpus basillare furcae

metathor., ¢fd — insertio musc. furcodorsalis metathor., ifl — insertio musc. furcolateralis

metathor., irm — insertio musec. retractoris mesothoracis, raf — ramus anterior furcae,
rlf — ramus lateralis furcae.













































































































































