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J. W. Bailey on a new Animalcule. 341

Arr, XXXVIIL— Observations on a newly discovered Ang-
malcule; by J. W. BaiLEy.

- Tue animalcules described in the following pages were found
In great numbers in the bottom of a small vessel or “aquarinm,”
in which colonies of Plumatella, Melicerta, and Limnias had been
kept. Of all the forms which can with certainty be referred to
l_he animal kingdom, there are few which at first sight are so
little likely to be recognized as animals as those about to be
deseribed. ,

If the reader will imagine a bag made of some soft extensible
material so thin as to be transparent like glass, so soft as to yield
readily by extension when subjected to internal pressure, and so
small as to be microscopic ; this bag, filled with particles of sand,
shells of Diatomacew, portions of Algee or Desmidies, and with
fl'i_lgmeuts of variously colored cotton, woolen, and linen fibres,
Will give a picture of the animal; to complete which it is only
flecessary to add a few loose strings to the bag, (figs. 1 and 2,)
0 represent the variable radiant processes which it possesses
around the mouth.
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Seale of ten 1000ths of an inch.

B When T first saw these curious creatures they attracted but
ittle attention, as 1 supposed they were merely excrementitious
due to some of the aquatic animals living in the vessel
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where they occurred. A more careful examination showed that
they moved spontaneously and even with some degree of rapidity;
and that this motion was due to radiant, branching, and variable
feelers, or “rhizopods,” which were thrown out near one ex-
tremity. By attaching these feelers to various objects the animal
was enabled by means of them, to pull itself along, or to change
its position at will.

The most common form in which these creatures occur is that
of a pear-shaped mass (fig. 1) having the feelers attached to the
larger end; while the other end appears almost always to be
pushed out and rendered acute by the presence of several long
diatomaceous shells which the animals have swallowed. A glob-
ular or pyriform state (figs. 1 and 2) may be considered as the
normal condition of these creatures; but the imagination can
scarcely conceive of forms more varied and extraordinary than
they assume in order to accommodate themselves to the shape of
substances which they may have swallowed.

A better idea than words can convey of these bizarre shapes
will be obtained by a glance at some of the figures, (figs. 3, 4
5,6,7,8,and 9, on the preceding page,) in which are repre-
sented various individuals in the shapes they presented after
swallowing bits of woolen, cotton, or linen fibres derived from
the dust of the room in which they were kept.

Another curious set of forms appears to be produced by the

. R ot 1N
process of spontaneous fission or self-division, for I know 1o

what other way to explain such forms as those rtepfei‘emTw
figs. 10, 11, 12." Tt will be seen that these figures show
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appear to be all the stages of fission from a slight depression in
the posterior portion as in fig. 10, to an almost complete separa-
tion into two individuals, as in fig. 12, where a narrow isthmus
alone connects the two portions. Although these successive
states have not as yet been seen to occur in the same individual,
Ithink the figures just referred to leave little doubt that the pro-
cess of spontaneous division so common among animalcules is
possessed by the creatures now under consideration.

_The partial fission, or a budding from the sides, when com-
ned with the distortion produced by the internal pressure of
the various articles swallowed, gives rise to the complex and
Xraordinary forms shown in figures 13, 14, 15, 16, 17, 18 and 19.
ome of these appear as if several pear-shaped individuals were
2bout to be produced by a budding from the sides of the parent,
Uit is also certain that some at least of these sac-like projections
are only temporary extensions produced by internal pressure.
This was decided beyond a doubt by a series of continued ob-
*Ervations upon single individuals, one of which, while swallow-
8 a thread, was seen to assume successively the forms repre-
**ited in figures 20 o 23, and another one while disgorging a

"ad changed shape as shown in figs. 24 to 31. ;
) he substance of which these animals are composed is much
lk.e that composing the bodies of the various species of Amogha,
soft, colorless, elastic and extensible. 1t is probably with-
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out any true integument, and is colored yellow by tincture of
iodine. It appears to resist internal pressure with considerable
force, and it is but rarely that it appears to be completely broken
through by any of the matters, however hard, which are con-
tained within it. I have however found some individuals, as
represented in fig. 32, which had veluntarily impaled themselves
upon long fibres which were distinctly seen projecting through
the animalcules at each end, and these animals were seen moving
freely along from one end of the fibre to the other without ap-
pearing to experience any inconvenience from the perforation.
I have occasionally found them attached in this way to filaments
of Conferva and Draparnaldia, which were still alive at one ex-
tremity. 'The traces of internal structure or organization are
exceedingly slight. Occasionally, when a portion of the body s
left vacant, some slender thread-like lines may be seen in the
interior, as shown at a in fig. 40.

In many individuals, (see fig. 33,) T have seen the protrusion
from the mouth of transparent rounded masses, which rapialy
suceeeded each other until they were heaped up about the moul'n
like a set of soap bubbles and were then as rapidly drawd !

again. The more common appearance however is that §hoW:
n most of the figures in these pages, where the mouth IS.SUc
rounded by a considerable number of slender, colorless, radianty
branching, and retractile feelers, precisely like the rhizop :
belonging to the marine Foraminifera or Polythalamia. Whef
fully extended, these often exceed in length that of the bOdY::I
the animal. They change rapidly from simple to branched,
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vice versa, and are at one moment seen in a state of tension,
fig. 34, and then wrinkled and collapsed, as in figs. 35 and 36,
or changed into various rounded processes (as in figs. 37 to 39)
Which can be wholly retracted. In figs. 34 to 39 are shown

Yome of these chances which were seen to take place in succes-
Sion upop 4 singlebtemacle- These feelers, tentacles, variable
Processes or thizopods are not like the psendopods of Amoeba,
ere protrusions of the surface, nor are they thrown out as m
tha genus from all parts of the animal. They on the contrary
mble those of a Diffugia in being confined to the vicinity of

SE00ND Semizs, Vol XV, No. 45~May 1905, 45
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the mouth ; but they are much more slender and more repeatedly
branched than in any Difflugia which 1 have seen. By means
of these organs the animals pull themselves along, when lying
upon their side, and they also creep by means of them, with the
mouth downwards, moving onwards with a slow gliding motion
like that of a Difflugia.

Besides the heterogeneous collection of matters which these
animals swallow, and which can be seen distinctly with all the
forms and colors through the transparent exterior, there is also in
most specimens a considerable number of small globules scattered
without order, whose nature is very doubtful, for as yet there is
no proof whether they are ova, oil drops, or something else.

When these creatures have swallowed bits of fibres which
have been dyed of various colors, the reds, blues, scarlets, &e. of
these filaments may be distinctly perceived through the sides
of the animal, but the spectacle becomes still more curious
when seen by polarized light, when the particles of quariz
&c. contained within these creatures also display their gor-
geous tiuts.

When these creatures are dried upon glass, and then mounted
in balsam, their forms are not greatly altered, and their contents
become still more distinetly visible. It seems scarcely ]»robable
that these animals have so little discrimination as to swallow for |
food all the strange mixtures of organic and inorganic bodies
wh@ch are found within them. Tt is possible, however, that ad-
hering to these grains of sand, fibres of wool, &c., there may be
nutritive matters deposited from the water, which may be re-
moved by the process of digestion, as the soft contents of the
shells of Diatomacez also appear to be. 'This view is snppﬂﬂed
by the fact that on the application of tincture of iodine to these
animals, a distinct blue color was often seen all over the surface
of many of the grains of sand in their stomach. The sta.rch
giving rise to this colar was doubtless derived from bits of boiled
beans and potatoes which had occasionally been introduced 1o
the aquarium as food for other animalcules. Another fact which
appears to show that the sand, &c. is not swallowed merely 10
ncrease the absorbing surface, as Dujardin suggests may be ‘hg
case in Amoeba, is that these particles of sand are not retaine
for any great length of time, but in company with the empty
shells of Diatomacem, and other remains of their food, they 4
after a while thrown out at the mouth, which appears to be the
only aperture for their reception and discharge. There appears
to be no reason 10 doubt that the cavity into which all thesf:
bodies are received, is a true stomach, and they therefore man!
festly eannot be considered as polygastric animals. As to the po;
sition of these creatures in the system of Zoology, it i eviden
that they belong 10 the Infusorial Rhizopoda of Dujardin, a8
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connect the genus Amoeba with Diflugia, agreeing with the first
in the soft body without shell, but differing in having true feelers
or thizopods confined to the anterior portion of their body, and
by not throwing pseudopods from other parts. From Difflugia
and the whole family of Arcellina, these forms are distinguished
by having no lorica or shell. They are, however, closely allied
10 the Arcellina, and are very nearly what some of the species of
this group would be, if deprived of their rigid external coverings.

In order to give to these curious beings at least a temporary
hame and place, I propose to found for their reception a new ge-
hus named and characterized as follows, viz :

PawpHAGUS, nov. gen.

Animals of the class of Rhizopoda (intermediate between
Amoeba and Arcellina) without shell or lorica, and composed of
asoft colorless matter easily extended by internal pressure, but
Not spontaneously protruded into pseudopods. Feelers or rhizo-
pods, slender, numerous, radiant, branching and confined to the
neighborhood of the mouth. -

Species 1. Pamphagus mutabilis—This species, which is the
only one now known, is sufficiently described above. lIts habi-
Wt is probably the bottom of small pools and streams of fresh
waler, as it was found in vast numbers in an aquarium supplied
from such places in the vicinity of West Point.. It will proba-
bly be found to be a common form, and as it presents the condi-
tions of animal life in almost the lowest degree of simplicity,
and can be preserved and studied with great ease, it will well re-
Ward the attention of microscopists. 1 have thousmds of these
animals now living in mid-winter, and with a little care they
Way probably be kept until the return of warm weather, when
other interesting facts may possibly be added to the observations
hete recorded. The sketches above given, except figs. 34 to 39
Inclusive, are all drawn to the scale on page 341, which shows
en one-thousandths of an inch equally magnified with the draw-
Igs.  These sketches were all made by means of a camera
lncida eye-piece attached to the microscope. The objective em-
Ployed in making these drawings was a new ofne of surpassing
fXcellence, of § inch focal distance, made by Spencer.

West Point, N. Y., Jan, 14, 1853.



