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shell is drawn out posteriorly in a long, tapering process, the
“tad.”

To go back to the process of sporulation: around each of
the many nuclei of the adult myxosporidium a mass of clear
protoplasm is differentiated. This mass, with the included
nuclear material, is termed the * pansporoblast.” At the
periphery of this there is a delicate surrounding membrane.
Each nucleus divides and subdivides by mitosis until the
pansporoblast contains perhaps a dozen nuclei. The mass
divides subsequently into two equal parts, the * sporoblasts,”
each containing three nuclei. ' The remainder of the nuclei
take up their position with the membrane surrounding the
mass. Each sporoblast now consists of unequal parts, one
large and two small, each containing a nucleus. The larger
part ultimately forms the sporoplasm and takes up the larger
part of the spore; the two smaller parts are concerned in the
formation of the capsules. The capsules first appear as
transparent vacuoles. Into these project little # buttons” of
protoplasm, which elongate, are pinched off at the base, and
finally become filaments. These are coiled within the cap-
sules, which are now possessed of a definite membrane. In
the above manner the whole substance of the myxosporidium
may be converted into spores.

The spore stage with the myxosporidia does not so much
represent a period of rest as it does one of multiplication and
dissemination. Another question is: *“ How do the spores
gain entrance to the host? ” Such localities as the gills, the
alimentary canal, the skin, and the urinary bladder have been
mentioned by various observers as probable points of en-
trance. It is probable that the different species elect different
points, and it is possible that, in the more general infections,
the spores are spread throughout the body by way of the
blood and lymph channels.

Pathology.

As a matter of fact each species develops its own charac-
teristic pathological process. The tissues of the fish as a
rule react but slowly, but there are described, nevertheless,
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tremity toward the four corners. (See Plate VI, fig. 5.)
From the four capsules were extruded, at times, the four
filaments, whose vibrations caused the spore to move grad-
ually forward. After a time the filaments would shorten and
ultimately return into the capsules. Each capsule is sur-
rounded by a clear space, the “perivesicular space.” The
remainder of the spore is taken up by the sporoplasm, and
| the whole surrounded by the shell. Four furrows radiate
" from the anterior extremity outwards to the sides, causing
the spore to appear quartered. Posteriorly there lies an oval
body, the nature of which I have not yet been able to make
out with certainty. It takes a nuclear stain and it may be
justifiable to consider it a  macronucleus” belonging to the
sporoplasm. The spore ends anteriorly in a little projection
through which the filaments pass.

The spores are stained by the ordinary aniline dyes, but
the nuclei stain with difficulty. It is most satisfactory to use
such stains as carbol fuchsin, or Loeffler's methylene blue,
followed by a decolorizer. The capsules stain readily but
are as readily declorized. With acetic acid the filaments
are extruded and become fixed and the four nuclei at the
corners are brought out,

In examining many different species of fishes, they were
found in the alewife, the scup, the herring, the menhaden,
the hickory shad, and the cunner—in all, six different
species. In these the young fish were most commonly
infected. It is probable that this percentage would have

- been increased if a more careful examination had been possi-

“ble. In old fishes the tissues seem to be getting the better
of the spores, and the latter were found to be quite degener-
‘ated. Owing to the difficulty of keeping a census of the
'sea, I can give no opinion as to the mortality of the infected

fish. When kept in an aquarium they seem to thrive well
until something more serious happens to them.

In studying sections of the tissues of small fishes, cysts
‘were found so small that they were not discernible to the naked
re, yet no earlier stage of the organism could be found.
‘here are cells which at times include one or more of the
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