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Fig. 1.
culus (shearwater and fulmar) by the

Change of Tubinarine proventri-

food taken in (a-b-d) and by digestion

(d-c-a). The wall change. is shown by
pieces. Note the difference of upper
and lower parts of a proventriculus in b
and ¢. The laver of secretion covers the
wall surface (also the yellow oil is secret-
ed) in stages, a, b, ¢, and the glands
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Fig. 2. Histological change of Tubinarine proventricular wall (transverse section).

A, C, D, E: Calonectris leucomelas. B: Puffinus carneipes.

A  Empty, with maximum hypertrophied folds.

B. Some food contained, and the folds are dragged down {shown by arrow) by

contraction of the circular muscle.

C. More advanced stage. The circular muscle is now thicker by contraction and
the glands of dragged-down folds degenerate. Thus the glandular layer
becomes uniform. v

The glands now inclined and the circular muscle is entirely stretched.

P O

. The final stage of maximum dilation The glands are now sessamoidal and
closed (a characteristic of Tubinares) and are scattered on the very thinned
wall.
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Fig. 3. Showing the details of the wall of
stages, C and G (Fig. 2) (Calonectris leu-
comelas) :

a: Villi, b: Glands, c: Submucosa, d:

Circular muscle, e: Longitudinal muscle,

f: Serosa.

In F, note the degeneration of glands of
the dragged-down folds (shown by arrow).

In G, note the very stretched condition of
the submucosa and muscles.
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Résumé

On the Histological Change of Proventriculus in the Tubinares (AVES)

Nagahisa KURODA
Yamashina l\{useum of Birds, Shibuya-ku, Tokyo

Histological change of the secretory wall of Tubinarine proventriculus caused by food pressure was
studied on over twenty formalin-preserved specimens. Although the dilatable nature and the con-
sequent wall change are common characters in the proventriculi of sea and fish-eating birds (m land
birds the woodpeckers), there are noticed many adaptive peculiarities in the general and microscopic
features of the Tubinarine proventriculus (cf. Matthews, ’49). Thus, the ‘wall change is also remark-
able in this group of birds. Macro- and microscopical description and measurements of the three
stages of proventriculus: empty with distinct folds, half-filled with flattened wall {when new food was
taken and after almost digested), ‘and the final maximum dilation with the thinned wall on which
degenerated sessamoidal glands remain '(a characteristic feature in the Tubinares), are given and
figured (cf. explanation). A maximum dilated proventriculus of Puffinus tenuirostris contained 99g.
of food (119 of the bird’s weight) and had a capacity of 130cc.” of water {(in Diomedea immutabilis
200cc.). Though not studied microscopically, the wall in Diomedea differs from those of other groups
of Tubinares in having smoother and thinner glandular layer, the folds being simple type, and the
sessamoidal reduced glands are not found on the dilated wall (perhaps less specialized?). It is added

that the daily wall change could be regarded as a repetition of the evolutionary history of the pro-

ventriculus.
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