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18 ANIMAL BIOLOGY. [Part I.

products. The third median aperture is at the summit of a little
papilla above the tail. It is the orifice of the duct of the uro-
pygial oil-gland. The lateral apertures are the anterior nares, just
in front of the cere, and the ear-openings at the side of the head.
The fore-limb is divided into brachium, antibrachium, and manus;
but the manus 1s not divided into separate digits, such of the
fingers as exist being united into a continuous mass, while the
rudimentary pollex (thumb) forms an insignificant projection.
The quill feathers attached to the manus are called primaries ;
those attached to the antibrachium secondaries. The second and
third primaries are longer than the first, and form the tip of the
wing, The pollex bears a little group of feathers called the
bastard wing. The quills of both primaries and secondaries
are overlapped above and below by wing coverts. On the dorsal
surface of the brachium is the humeral feather tract, and on that
of the antibrachium the alar tract.

Thus the fore-limb is especially developed for flight. Itisa
homologous organ with that of the rabbit, but not an analogous
organ. Homologous organs are those that are built upon the same
plan ; analogous orgams those that perform the same function. The
hind-limbs of the rabbit and the pigeon are both homologous and
analogous, but the fore-limbs are homologous but not analogous ;
while the wings of a bird and of a butterfly ave analogous, for
they perform the same function, but not homologous, for they
have no community of plan.

The hind-limb reminds us of that of the frog, in that 1t has
four divisions. The full meaning of these divisions will only
become clear when we study the. osteology of the hind-limb.
For the present we may regard them as femur, crus, and pes;
the latter having an undivided portion, and a divided portion
with four digits. The hallux, or great toe, is directed backwards,
the other three toes forwards; the fifth is absent. There is a
well-developed femoral tract of feathers on the femur, and a less
developed crural tract on the crus. The pes throughout is devoid
of feathers,! but has instead well-marked red scales.

The position of the fore-limb during flight is nearly that which

1 Not so in some artificially modified pigeons.
































































































































































































































































































































































































































































































































































































210 ANIMAL BIOLOGY. [Part I,

unite in the middle line under the vertebree. Each gives off a
vertebral artery (ver.).

Traced backwards the aorta gives rise to a celiae (c. a.) and
an anferior mesenteric (@. m. a.), and sends an anferior renal (a. 1. a.)
branch on each side to the front lobes of the kidney. The
femoral arteries (fem. a.) are not of great size. The ischiatic
arteries (isc. a.) are larger, and give off renal branches to the
second and third lobes of the kidney, and eventually become the
sciatic arteries (sc. a.). At the posterior end of thebody the aorta
divides into four small vessels, the caudal to the tail (c.), the
posterior mesenteric (p. m. a.) to the rectum and cloaca, and the
paired infernal iliacs (in. il.) to the roof of the pelvis.

Turning now to the veins, the right auricle receives the two
precavals (r. and I pe.) and the posicaval (pi. ¢.). Each precaval
receives as factors a large pectoral (pe. v.), a brachial (br. 2.),
and a jugular (ju.). Traced forwards up the neck the two
jugulars curve round and unite in the middle line beneath the
head. The postcaval receives several large hepatic (he. v.) fac-
tors from the liver. Slightly further back it is formed by the
union of the two large iac veins (il. v.), which receive afferent
renal veins (a.r., a.r.”, a.r.”") from the three lobes of the kidney,
those from the more posterior lobes uniting into a common trunk.
Following the iliacs down, they are seen to be composed of a
large crural vein (cr. v.), and a hypogastric vein (hyp. v.) which
passes through the substance of the kidney and receives a small
sciatic vein (sc. v.). Posteriorly the hypogastrics receive inlernal
iliac veins from the roof of the pelvis. Further back they are
seen to arise from the division of a posterior mesenteric vein
(p. m. v.), which receives a small caudal vein near its point of
division. The posterior mesenteric vein returns blood from the
rectum and part of the small intestine. The blood in its
posterior (cocoygeo-mesenteric) portion flows into the _hjrp?g.as-
trics. That in its anterior (inferior mesenteric) portion joins
the portal vein, which also receives blood (1) by a gastro-duodenal
from the right side of the gizzard, the duodenum, and the las+t
loop of the small intestine, and (2) by the superior mesenteric
from the rest of the small intestine.

















































































































































































































































































































































































































































































































































































