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In preparations of a peritrophic membrane of a West Indian Peripatus
[Peripatus trinidadensis (Sedgwick)], fragments of mat-shaped fibrillar
networks, with a rectangular pattern resembling closely that characterizing
the structure of the peritrophic membrane of Julus sp. (Myriapoda, Diplo-
poda), have been detected with the electron microscope. Identification of
other structures enclosed in the shed membrane is discussed. The obser-
vations suggest that study with the electron microscope of the gut contents
might bring to light useful information about the controversial nature of the
ingesta in this species.

A peritrophic membrane, composed of loosely connected, concentric
layers of a substance wrapping the ingesta, has long been described in the
midgut of different classes of Arthropoda and of Onychophora. Observations
of this membrane with the electron microscope have been so far reported in
insects (Richards and Anderson 1942¢, b; Richards and Korda 1948,
1950; Huber 1950; Huber and Haasser 1950; Lagermalm ef al. 1950;
Martignoni 1952; Mercer and Day 1952; Edwards and De Souza Santos 1953;
Wildbolz 1954; Kiimmel 1956; Stohler 1957) and extended recently to
Myriapoda, Crustacea and Xiphosura {De Mets 1962).

The single layers, prepared by delamination of the concentric layers by
mechanical procedures and observed in the electron microscope, consist
essentially of fibrillar networks, sometimes embedded in, or coated with,
amorphous protidic films. The size, the shape and the disposition of the
fibrils in the networks vary in the different animals.

The present note is a preliminary report on the submicroscopic structure
of a peritrophic membrane and of its contents, shed a few hours after capture,
by a specimen of Peripatus trinidadensis (Sedgwick), collected in decayed
cocoa pods in the northern range of Trinidad (West Indies). This material
was fixed in 90 per cent ethyl alcohol, in which it was preserved for three
years and underwent a moderate shrinkage.

The preparations consisted of thin shreds of the membrane, delaminated
mechanically by vigorous shaking or by ultrasonic waves, and mounted on
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conventional formvar coated screens. After drying, the preparations were
shadow cast with palladium and examined with a R.C.A. EMU-2 electron
microscope and with an Elmiskop 1. One hundred micrographs were recorded
with the R.C.A. (Figs. A, B, C) and 30 with the Elmiskop.

In a detailed study with the conventional microscope of the peritrophic
membranes of Peripatopsis, Manton (1945, 1949) and Manton and Heatley
(1937) described the mechanism of formation and of evacuation of this
membrane,

The contraction of the membrane in the gut collects the indigestible gut
contents, the disintegration products of the epithelial cells (cytoplasmic buds),
the daily quota of uric acid crystals and excretory granules.

In the present material, the following structures have been detected :

(1) Mat-shaped networks (Fig. A, x43,000), consisting of two systems
of parallel strands or cords, disposed at right angles or obliquely, and delimit-
ing square or lozenge-shaped openings. The parallel strands are about 54
millimicrons apart. Most of these networks were poorly preserved and
their strands were variously frayed into fibrils, disorderly scattered on the
background.

(2) Membranes, consisting of thin, structureless fibrils, embedded in
veils on which variously shaped and sized granules and nodules were encrusted.

(3) Sheets of substance composed of aggregations of extremely thin
granules, 3 to 4 millimicrons in diameter.

(4) Abundant bundles of fibrils (Fig. B, x 31,000), variously dissociated.

(5) Trachea-like (Fig. C, x22,000) collapsed tubes and structures
resembling air sacs of insects (De Souza Santos ef al. 1954).

Discussion

The rectangular symmetry appearing in the fragment shown in Fig. A
resembles closely the pattern described in the millipede Iulus albipes
(Myriapoda, Diplopoda) (De Mets 1962). This similarity suggests that the
fragment might actually belong to the peritrophic membrane of the present
specimen. As in Julus and in other Arthropods, the strands seem to be
composed of separate fibrils embedded in a cement. Some fibrils, belonging
to altered mat-shaped networks, are obviously disintegrated cords from these
networks.

The identification of other fibrillar structures can only be conjectural.

Substantial bundles of fibrils, resembling those shown in Fig. B, have been
observed by Kiimmel (1956, Figs. 9 and 10) in the chitinous membranes of
the rectal cuticula.

Other structures, detected in the present material, might be indigestible
food debris, collected within the peritrophic membrane during its shrinkage
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Fie. A. Yragment of a network, partly frayed into fibrils. detected in a preparation of the
peritrophic membrane,  An unidentified needle-shaped structare, possibly a erystal
or a bundle of erystals, is seen superimposed on to the network.  Shadow cast with
palladium. 43,000,

Fre. BB, Fibrils, scattercd or assembled in bundles, a frequent finding in the material used for
the study. Shadow ecast with palladium, 31,000,

Fia. C. Branched, trachea-like. collapsed tubes appearing as ribbons with parallel protruding
taenidial thickenings. Shadow ecast with palladium. > 22,000,
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before evacuation, and variously altered under the action of the digestive
enzymes.

The nature of food of Peripatus is controversial. Andrews (1933)
reported that the animal would eat fragments of leaves. According to Manton
and Heatley (1937), Peripatus is exclusively carnivorous and feeds on the
microfauna (small Arthropoda, especially insects) of decayed wood in which
it lives. Remnants of plant material were never found by Manton (1945,
1949) and Manton and Heatley (1937) in the alimentary canals of over a
hundred individuals examined. Vegetable matter was also invariably absent
from the excreta.

The animal origin of several debris, especially the trachea-like structures,
seems to be obvious. The ribbon-shaped, collapsed tubes shown in Fig. C,
with their protruding taenidial-like helical thickenings and their flattened
intertaenidial membranes, resemble closely the tracheae or tracheoles studied
with the electron microscope by Richards and Anderson (1942a, b), by Richards
and Korda (1948, 1950), and by De Souza Santos et al. (1954). These tracheae
might proceed either from insect preys or from Peripatus itself, which usually
eats its moulted integument (Manton and Heatley 1937; Manton 1945, 1949).
However, the branched trachea shown in Fig. C does not belong to Peripatus,
in which the tracheae are simple unbranched tubes (Manton 1945).

The substantial (at the electron microscope level) fibrillar bundles detected
in the present material might be plant matter absorbed mechanically with the
animal preys in amounts undetectable with the conventional microscope.

Lack of material prevented further investigation.
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