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Waonrver has been in the habit of collecting the floccose matter
that accumulates around the submerged stems of aquatic plants,
or the impalpable sediment that lies at the hottom of still pools
and running ditches, and ‘of examining the same in the live-
boxes of his microscope, is aware how abundant and how
various are the forms of life that are presented to his view.
Creatures the most strange and the most incongrnous—odd in
their shapes, odd in their structure, odd in their manners, odd
in their movements, swim, or rotate, or creep, or wriggle over:
the field of vision, till the little pellet of brown mud, no bigger .
than a grain of duck-shot, flattened out before him, proves-a
complete microcosm. Many such pellets will not have passed -
under the eye of the curious observer before he will pretty
certainly have become familiar with a little creature of attra
‘tive appearance and lively manners, which forms the typical
representative of alimited group of animals, whose family name:.
I have set at the head of this article. Dr. Ehrenberg, of Ber-.
lin, named it the Bristle-fish (Chetonotus), both of which
appellations allude to the long and stout bristles with which -
its back is beseb in. rows. Its movements are not go rapid ag
those of many animalcules, and therefore it affords a fair object. -
for the young microscopist, while its form is so peculiar as to

be easily recognized. When enclosed in an ‘aquatic live-box,

it is fond of crawling on the surface of the glass cover, whereby

we distinctly see the ventral surface, as we see the lateral form
when ib creeps about the stems. The form, when seen ver-
tically, is somewhat fish-like, with a thick, blunt, and rather
triangular head, and a slight constriction or neck; a swelling
‘body, terminating in two diverging points, The figure, when
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seen sidewise, reminds one of that of a ferret, the back being
much arched (Platei. Fig. 1), Thewhole body appears covered
with hairs, which are set in rows ; those on the front part are
smaller and closer, those on the back larger and fewer. The
fore-part, seen from beneath, presents an appearance of hatch-
ing or crogs lines running diagonally, or else of dots set in
quincunx, which I suppose are the bases of the hairs growing
in such an arrangement. The internal structure is not usually
discernible ; for though the body is pellucid and colourless, and
often lustrons from the refraction of the light, especially
through the neck, the number of hairs’which stud the surface
preveut a clear sight of the interior, Two bands, which run
down the belly, are understood to be bands of cilia. There is
a certain nimbleness and sprightliness in the motions of this
- pretty animal ag it crawls, frequently turning short on itselfand
changing its course (see Tig. 2), examining various objects,
~much like a caterpillar does, with apparent intelligence, I shall
- return to this species again for fuller details; bub this general
tion will- help the veader betiter to understand the group
h L proposeto treat, - - - . o
'be form appears to have been recognized in the earliest re-
rds of microscopic observation; for Joblot, nearlya century and
18l ago, described an animaleule, which was probably enough
. this very creature, under the title of * Polsson & téte tréfiée.”
© I say “probably,” because an approgimation to the general
- outline of such minnte creatures was all that, with their very
“imperfect instruments, the early observers could accomplish,
About sixty years later Miiller, the great Danish zoologist, and
the first who attempted to define and arrange the host of micro-
scopic animalenles that were crowding upon observers, de-
seribed under two names—~Oercaria podura and Trichoda larus
—what may have been two species of the same family, or one,
The two specific names have, however, been adopted in modern
nomenclature, a8 representing two distinet creatures, the latter
being appropriated to the one I have described ; though on
what account he applied the name larug, which signifies a gull,
o 1, I eannot conjecture. Pagsing hy other observers, who
have recorded nothing more worthy of mote concerning the
form, than that they recognized it, we come to Ehrenberg, who,
in his valuable papers in the Transactions of the Berlin Academy
for 1831, and - afterwards in his notable work Die Infusions-
rehen, determined the two genera, -Tehthydium and Chesto
otus, for the two species' described by Miiller, adopting his
pecific names, and added two more species bo. the latter
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ppiting with them in the same group two other

Prussian zoologist included these greatur
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genera, which have no real affinity with them, his system of
arrangement being artificial, and therefore, necessarily, in some
cases, unnatural * - o
M. Dujardin, in 1841, described another species, which he
named Oh. squaninatus, and rejecting Bhrenberg’s arrangement,
united the then known forms with others, with which they have
no more affinity, and placed the heterogeneous group among the
Infusory animalenles by the name of Symmetrical Infusoria,
His ground for the change is thus expressed :—* The Ichthy-
dina, according to M. Ehrenberg, ought to have a rotatory
organ, simple, continuous, with an entive margin ; but, in fact,
the vibratile cilia of the ventral surface of the Chestonotes do
not at all constitute a rotatory organ.”’+ |
Ten years later, the samoe zoologist described another form
(Plate ii. Fig, 16) under the title of Helinodera,i appavently
allied to the same group ; to which, however, he now assigned,
a higher place, viz., intermediate botween Crustacea and
Vermes, He believes that this is “a type differing from the
Helminthes acanthocéphales, the Systolides [Rotifera], the Ento-
mostraca Copepoda {Cyclops, ete.] and the Sipuncles, yet at thae
same time offering points of resemblance to each of these. It
18 o sort of Copepode without feet, with the mouth of & Sipun-
eulus, and the neck of an Fehinorhynchus, and a muscular
wsophagus like those of the Sysfolides, the Tardigradses, and. -
the Nemataid Helminthes,” ' .
M. Perty$ and Herr Vogt|| concur in the exclusion of. the
Cheetonotides from the Romirega ;- the former, however, has not
ventured to agsign them any definite. position, while the latter .
associates them with the Planatioid worms (TUBBBLIARIA).
1:deory Ehrenberg. I have no sympab g S

# Tt is the fashion to depreciate and:déar _
with those who, taking their stand npoh the ground which ‘he has olenred with -
inoredible labour and genius, can assume.airs of pity or contempt when they dis-
gern inconsistencies or defects in his system. Many years' study of the Rotifera
has enabled me in some mensure to appreciate the giganticlabours of the Prussian
microscopist, and to compare them with those c:tg hig successors and oritive, T-
tuke, for example, Dujardin's Hisf, des Infusoires, and have no hesitation in
asserting that this work does not manifest one-fourth part of the real actual
acquaintance with the subjects treated, that is possessed by Bhrenberg's groat
work. Corrections and improvements in some points eannot fail to be pointed
out by those who begin where the Prussian left off; and the advance of science,
and the improvement of the microscope iiself, have, of courss, made sntiquated
and displaced many, of his statements and conclugions; but, 1ookm% at mioroscopio
zoology ‘as it was when Ehrenberg took it up, and ss it was when he lnid it down,
T think itnok too much to say that he stands in the foremost ranks of rhe scientifle
army, side by.side with such-names as Avistotle, Linnweus, and Cuvier, and that
his Dia Infusionsthierchen is a monument to his fame, ere perennius, and such as
few indeed have been able to creot. -
+ Hist, des Infus., p. 669, . »

.~ 1 Aunal, d. Sci. Nat. 1851, Tho name js erroncously spelled ““ Ellimoderia”
in the 4th Ed. of Pritohard's Jufusoria, p. 880, _,

- ﬁ Zur Kenntniss kleinsler Lebens formen,

Zoolugische Brigfe,
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~ Dr. Max Schulze, describing yet another genus, Turbanella
(PL i1, Fig. 15), in 1858,* took occasion. to institute an elaborate
examination of the structure of the whole group, augmented by
all these discoveries. He considers that it does without doubt
fall within the great circle of VErums, though there is some
difficulty in determining in which class to place it. Its union
with the Rorirura he judges impossible : 1, because of the ab-
sence of the vibratory organs around the mouth, so characteristic
of that class ; 2, because muscles, nerves, and water-vessels—
organs ‘which are wanting in no true Rotifera~have not been
found in this group ; 8, because of the absence of a caudal ex-
tremity, furnished with articulated members; and 4, because of
the peculiar cilia with which the ventral surface is clothed in
the Chesstonotes. Turbonella shows traces of a division into
segments in the separation of the head from the rest of the
‘body, in the ring of cilia which surrounds the head, and in the
position of the almost regularly recurring lateral processes, and
- thus+reminds 18, in its ciliation and its obscure articulation, of
~ Boveralstates of development of the true AnNrripA. I mayadd,
~that' the Hehinodera of Dujardin, and my own curious genus,
- Taphrocampa (Figs. 17—19), presently to be described, carry
- this appearance of ‘segmentation gtill further, and, pro tanto,
- -gtrengthen the grounds of affinity with the ANNBLIDA,
. ».7.Dr. Schulze cites the analogy of certain Annelida, which
- possess, even in the adult condition, a ciliated skin. Polyoph-
thalmus (Quatref.) has a ciliary head-veil, not unlike that of the
Rotifera.  The genus Spio ig provided, according to Oersted
~ (confirmed. by Schulze’s own observations), with ciliated gill
leaves; its two long frontal civri are also ciliated, and so are the
pair of longer appendages, which, seated on the second seg-
ment, project at right angles from the body, as noticed in a
spectes found at Cuxhaven. - - | - |
The claim of the TurBELLARIA to afford a refuge for these
strangers, which, -like homeless paupers passed from parish to
parish, are found so- difficult to settle, is next brought under
review. All the Vortex-worms have s ciliated covering, spread
entirely and uniformly over the body ; their skin is soft and
‘melbing ; their digestive canal i destitute of a firm envelope,
and is separatéd from the soft parenchymse of the body only by
g wall, formed of peculiar digestive cells, or hepatic cells.
- Muscle-threads, the central portion of & nervous’ system, and
- water-vessels, ‘are recognized in all “these worms,+ = In: Ohee-

Arohiv f. Anat. Physiol., efc, 1868, p. 241, et seq. o o

It Muorostomum lineare, in which neither Oskar Schmidt nor I could for-
discover any trace.of & water-vascular system, I have lately recognized such,
hed with, very small tremulous tags, and slso distinet muscle-threads,”—

- Note by Dr, Schulhs,
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tonotus and Turbanella the skin is not melting, but capable of
resisting, to some extent, cold potass solution.. It is ciliated
only on the ventral surface, and, in the former genus, only on
a portion even of this, The ring of cilia which surrounds the
head of Turbanclla, and the muscular coat of the. alimentary
canal of the Chestonotes generally, sharply defined against the
parenchyme of the body, especially in the anterior third, are
conditions unknown among the Turbellaria ; while the motory
muscles, nerve-threads, and water-vessels common to them,
have not been recognized in those. Yet Dr. Schulze judges
that a certain relationship between the Ohewionotide and the
TURBELLARIA 18 not to be mistaken : 1, because of their inarti-
culate body, in size and form resembling the little Vortex-
worms ; 2, because of the absence of any other locomotive
organs than skin-cilia, by means of which, though covering only
one half of the body, the animals yet proceed with a soft gliding
motion, like that of the Vortex-worms; 8, because the absence
of muscles, nerves, and vessels is approached by the ohscure
condition and receding development of these organs in many of
the more minute RBhabdocwle and Microstomata. Thus there
seems here & closer aflinity than with the Anwerina. |
Difficulties, however, beset the attempt to assign to the
Cheetonotide their natural place in the class Turserraria. The
Dendrocele and the Rhyncocela are at once excluded; the
former consisting of animals of superior size, furnished with-a
ramified intestine without an anal orifice ; the latter having, in-
deed, a straight intestine, provided with an anus, but invariably
possessing & protrusile proboscis, - There remain the Rhabdo-
ceelo and the drhynchia* Both these groups. contain smell -
forms, resembling those of the Ohewlonofde ; but the former
have an intestine without an anus, and a hermaphodite system
of reproduction ; the latter an anal orifice, bub a diccious re-
production. Thus the Chelonotide, hermaphrodite and fur-
nished with an anus, cannot, without force, be referred to
either, - -
In the TURBELIARIA, a8 in the VERMES generally, those cha<
racters which ave drawn from the form of the alimentary
canal have a higher systematic signification than such as depend
on the condition of the rec}l)roduetiva system., If the Ohewtono-
tidee, then, are to be placed smong the TurpELLARIA, Dr, Schulze
would associate them, not with the Jhabdocele, but with the
Arhynelia ; which would include the Misrostomate and Dino-
philus as diccious, the Chatonotide as moncecious forma.
Finally, this able zoologist, taking into consideration all the
facts recorded, considers it premature to determine the actual

* ’é’lﬁn Sohu]m’i Beiir. % Naturg. d. Turbellarien.
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velation. of the family in question. Assigning to them a pro-
visional place among the TursELLARIA, as just indicated, he
admits that forther invéstigations of the anatomy of thig little
 examined group may bring to light relations hardly suspected ;
while many forms more or less closely allied may still lurk un-
discoversd, acquaintance with which may modify our already
acoepted conclusions. Dujardin’s curious little Hehinodera, and
my own equally anomalous Taphrocampa, appear, for examyle,
. to widen the distance between the group and the TURBELLARIA ;
while, in their more gtrongly marked segmentation they show
a decided approach to the Annelidous forms.
. Having thus given to the reader an abstract of the views of
. ohe of the most learned of Continental zoologists on this obscure
~group, I proceed to describe all the species as yebt recognized
Ih it, prémising that I hdve myself meb with some, manifestly
bslongitig to beforestinknown genera, and other species which
 Bsem irtedonciléablé with published descriptions and figures of
 gtich 48 Had been vecogtiized, Thess T propose to include.

.+ ‘Ithink it desirable thet the family should beé named after the
1168 chavdcteristic and most populous getius, whick iy indulbits

' ably  Ohetonotus, and not Lchthydium. Tt consists of soff-

- bodied animals microseopically minute, of lengthened form,
having & bilateral symmetry, with a more or less distinch
seéparation of the head; the body more or less clothed with
“vibratory cilia, and for the most part with long hairs; the
- alimentary canal straight; and furnished with an orifice at each
. extiemity. Inhabitants of fresh-water,

‘Genus I—Iomrayoion (Ehrenberg).

Postetior extremity forked ; body unfurnished with hair.

Sp. 1. L Eodu:a (Miill.) This form has been often §eett
by the early observers, if wa can be quite sure that it has not
béen confounded with Cheet: larus. - Ehrenberg first cerbainly
defined it; having et with it in Nubia; among conferva from
" the Nile, and subsequently neat Beflin, - The body is linears
8blong,; with the axterior extreiiity swollen ; Bormetimes thiees
. lobed ; often slightly constriéted; the hind fork short. Tlie
< Vetitral surface iy flat, the dovsal arched, and destituto of ki,
he largest specimeia have 1ot the least vestige of hair on the
idl; 'The snimal iv eolourléss or whitish, but sometitmes
8d with yellow, through the distension of the wide intexs
- tine ongitudinal band of cilia was in one gpecimen clearly
- seon by-Bhrenbérg; along the belly; bub it sthér” individuals,
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though of large size, he could not with the utmost care discern
it directly, though he saw a distinet rotation at the mouth.
It swims more rarely than it crawls. Our specimen showéd,
in the hinder part of the thick body, a large dark egg, well
developed,

This species appears to be vare; I have nob myself met
with ib, nor have I noticed any record of its ocourrence since
the publication. of Hhrenberg’s observations. -

Genus IL—Crzronorus (Bhr.).

Posterior extremity forked ; body clothed with hair.

Sp. 2. G, laras (Mull) (PL i Figs. 1—8.) Thisis the
most commounly observed species of the whole family, being
very frequently met with among duckweed, conferva, and other
aquatic vegetation. It iy of moderate dimensions, ag compared
with others; ranging from 1.400th to 1-200th of an inch in
length, TIts body is not quite four times as long as broad ; the
head is roundish or obscurely triangular, passing insensibly
into the thick neck which separates it from the swelling ah=
domen, The posterior extremity is deeply forked, the twa
divergont toes tapering to points, which are sometimes obbuse.
Ehrenberg distinguishes the species by its having the hairs an
the hinder portion of the back longer than those on thé fore
part; and in this distinction I conour with him, the speeimens
that I have seen possessing the character strongly marked;

somebimes excessively, 'I'hese long hairs are few, and spring

out of a dense coat of short hair, which-clothes the whole body;
bub most thickly behind. Probably this is what M. Dujard

refers to when ﬂre remarks that © looking ab it inh profile

recognize that the back is covered with asperities from bé
tween which the long straight hairs spring/” * No one thab
I am aware of has remarked a curious circumstance, that the
gides of the head are furnished (Fig. 8) with some very long

glender hairs, which stand out laterally, diverging, ocurving .

slightly forward, like the whiskers of a cat. I have observed
the animal frequently bend and straighten them rapidly, nege
the tips,.gne independently of another; with a movement yéry .
different from sn ordinary ciliary. vibration., A strong

cuftent 18 produced ori éach side; by which floating: omsa:ra
drawn towards. flie, head, and. then re hurled shamt halfs

way down the body. - Vigorous aliary ocurrents are seen to

ass along the inferor surface of ‘the neck: I hayve not often
Ea_an able to define these as forming two bands, though ocea~
sionally they are traceahls, reaching néarly as far as the bottom
of the posterior cleft, and then turning abruptly up and run+

A JRet, 8, Infudvives, . 570, - Hes, however, infbd; tnder Das, aiiteniniget:
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ning forward along the sides. The mouth appears to me oval,
minute, slightly protrusile; Ehrenberg describes it as a tube
furnished with eight teeth. It leads into a gullet with very
thick transparent walls, and a very slender perforation, which,
at about one-third the total length of the animal, enters a
gtraight intestine, of equal diameter with the gullet-wall.
This, as I have seen it, hag been generally colourless, loosely
filled with irregular clear masses, and apparently terminating
at a curved transverse line, considerably above the fork. This
line is doubtless the outline of the swollen arched back, and
‘marks the position of the cloaca, which, as is frequently the
case, is visible only ab the instant of its function. Ehrenberg
has mdnced the digestive organs to receive indigo. The game
observer has frequently seen a large developed egg contained
in the ovary, which occupies the arched cavity of the abdomen,
situate over - (that' is, more towards the back) the intestine.
~ The egg- iz about one-third as long as the whole amimal. I
“have seen the, reproductive system in an inactive condition,
~ merely as olear; refracting viscera of large size, and irregular
: shape, lying in the abdominal cavity, occasionally extending
. forward to the neck: On one occasion I am pretty sure that
- I saw, for « portion of its length, a tortuous water-vessel, run-
- ning down one side. (See Fig. 8.) o : -
i 'The movements of this little animal are smooth and grace-
ful, a sort of gliding or creeping over the water-plants ; ravely
swimming. Once I saw a Paramcecium come blunderin
up against an unsuspecting Cheefonotus, who instantly doubleg
his pace as if frightened, but goon recovered his equanimity,
Mr. Slack says, that among threads of conferva or decayed
vegetation, he has observed it grope about, and shake them
like a dog. (See Marvels of Pond %«ﬁ,p. 84 ; where are two
excellent figures of the species, and some interesting notes of
its manners.) |
Sp. 8. C. maximus (Ehr.) (PL i. Figs. 4 and 5). This is
about twice the size of the preceding, measuring from 1-120th
to 1-200th of an inch. The body is lengthened, slightly con-
stricted, with the head turgid and obtusely triangular; the
hairs on the upper surface short and equal. Such is Ehren-
berg’s definition of the species, who adds that the mouth is
furnished with about eight feeble teeth (possibly papilles). The
- distribution of the bristles in one he observed in gistinct longi~
 fudinal rows; in another the arrangement appeared irregularly
gonal. - A gingle egg is developed at once, greatly dilating
orsal region of the abdomen, which Ehrenberg saw dis-
ed by the cloaca above the foot-fork ; he saw the germ-
Schulze: suggests. the possibility that.this species and
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C. larus may be identical ; but surely without good reason.
He has added a good deal to our knowledge of its minuter
anatomy ; in particular he does not find the bristles of equal -
length, but longest on the back and hind end ; and states that
each 1y a pointed spine furnished with two minute subordinate
spines, ono springing on each side of its base. These spines are
processes of the skin, not hairs inserted into it ; but they are
digsolved by potass more readily than the skin itself. The
belly surface i quite destitute of spines, but it is uniformly
clothod on the anterior half with short cilia, which on the pos-
terior half are ranged in two bands along the edge, uniting
above the fork. The median line of the belly is clothed with
a row of short stiff down lying backwards. :
The mouth, surrounded by eight or ten long, soft, an
immoveable slender hairg, is formed by a circular membrane,
either finely plaited, or beset with minute prominences (“teeth”
Bhr.), protrusile, in the form of & short tube. Schulze recog-
nizes the great egg with its germ-vesicle, and adds that it is
covered with a shell, which potass does not dissolve. He also
finds in front of the ovary a cellular spermatic gland, and two
groups of spermatozon; but fails to detect any trace of nerves,
muscles, water-vessels, or tremulous tags. .
In August, 1851, I found in a dyke near Stratford a very
large Cheetonotus, which I am disposed to refer to this species.
Its length was 1-70th of an inch, its greatest width 1-400th.
(but including the bristles 1-300th); length of the toes 1-580th.
The dimensions, equal to those of a full-grown Nofommatas
auribe, rendered it distinctly visible to the naked eye; and . .
marked it fromall others known to me.. It - was equally marked’
by its dense coat of rigid, #pinous bristles, setall over the body
on the upper surface and -sides; and which-are longer towards
~ the hinder parts. The toes are small, slender, slightly kna
and incurved ; they can be made to approach, and even
oross each other, On the anterior half of the body the bases
of the bristles are evidently set in quincunx in about eight rows
visiblo; the spots are very distinct and strong. On the poss
terior half, the increased length and decumbency of the bristles
canse & brown opacity and roughness; through which, howevery
the oylindrical intestine, can be seen by focussing. The head
ig but slightly lobed, and the neck scarcely at all constricted..
The month consists of a short tube, evidently protrusile, with &
dark oval speck at the bottom in the centre, where a straight
glender tube originates, and passes through s wide cylindrical
cesophagns to the intestine, the head of the latter embracing
its fundus. On the front and at each side of the head are
very delicate curved hairs like vibrisse. Just below the lower
‘odge of ‘the mouth are placed two minute hooked organs, the
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efid of which seem thickened and are bent downwards. Oval
':cg.ea.r specks, one on each side of the face, may be eyes. (See
Fig. 5.) £ - |

gThzs manners were much like those of the rest of the genus.
Tt was restless, crawling impatiently among the little masses of
gediment, frequently turning itself double, and sometimes coil-
g almost into a circle ; perpetually shortening and lengthen-
ing the head, protruding the mouth, and searching with the
fore part, like a caterpillar, It sometimes swam briskly.

A much gmaller individual; from the same dyke, had the
‘bristles much féwer; they were, however; very coarse, and
rigid and curved: A row of fine close-set vibrating cilia run

* along the side besides the bristles. I think it was a young ons
of the same species. - |
0 Tn g gpecimen reeenitly dead, and lyihg on its side, I saw
- thig lateral forfi of the moiith, snd the traces of tooth-like strise
o that @uiveund ite T faw no bristles along the belly line, but
: whole dides:  Certain irregtilar lines may pos-
sen fo1dg 6f the dlein: - The ntestine was decuived,
tied sonsiderably dhiott of the fork § it appeared to
& distinot portion &t it afibérior end; séparabed by a dig-
phragm, Tho toes weie désutved. - I did ot nétise the pecu-
iét stractave of the bristles chserved by Sohulde, biit cihnot
- affirrii that it wad nob present. . s S
© oA Bpd O, brevis (BR#.). This is characterized by ity riinute
" difwénsions, being only 1-480th of an inch in length, and by
14 having several eggs developed simultaneounsly, which are
propertionally smaller. A doubtful species, and one which has
not, I believe, been recognized by any other observer. \
- Bp. 5. O squammatus (D) (PLi. Fig. 6.) The haits
- enlatged in the marnner of scales, regularly imbricated, distin:
guiish this species. M. Dujardin found it in January 1840, ix
& bottle of fresh water which he had kept for more than a year,
having brought it originally from Paris to Toulouse®* On the
upper sutface it appears clothed with scales ranged in seven
 longitiidingl rows, but ot o 816 view these are seen to be the
- bases of short hairs which cover sll the back, and even the
forked foot. - The mouth appeared surrounded by four or five
papille, only occasionally visible: ‘The vibratory eilis of ths
’éﬁﬁfﬁl-- siitface ‘are very long, dspecislly ofi $he anterios
ortion, - . o e
1850 I founid what I presuims o be this species; th g
'Watet exposed i fity garden for the propagation: 6f Rotis
A desoription; made at the time, without any kuowledge
wdin’s ‘Ghservations, I subjoin,  Leétigth 1-1

d. p. 86%) by smistake days
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inch., In form this resembles 0. laris, béing' rather bread in
proportion to the length., At first sight the body seems guite
ymooth, but on bending strongly to either side, it is seeén to be
clothed with hair, as it were agglutinated in locks, like humsn
hair wetted ; for these locks then separate. The outline of the
head is slightly five-lobed, and on each side of the face théfe
are several long slender bristles diverging laterally, like the
whigkers of & cat. Along the ventral surface run two rows of
vibratile cilia, extending the whole length ; they appear to bs
longest near the front. I distinetly saw. them in vibration
throughout, and the motion communicdted by them to the
floating atoms was strong and conspicuous ; these, howsver;
wore hurled baclewards longitudinally only; with no trace of
vortices. y o o
' The mouth, wsophagus, and alimentary canal do not differ
from those of the next species; but the surface of the body
presents somsthing peculiar; it appears to be thrown into a
nimber of transverse or aniiular wrinkles, possibly produced
by the arrangement of the hair in locks. Ou the front third a
number of trangversely oblong dark spots are seen, arranged
guinounci&Ily with much regularity ; their nature I could not
letermine, nnless they also be divisions of the matted masses
of hair ; thoy are certainly not spots of positive colour. The
whole animal ig colourless; the intestine was granilar; but
appeared empby ; it would nob imbibe carmitie. No reproduc-
tive organy were disoerniible. The forked toes &re blit st
the Wpdy they are sometimes widely separated ; that they are
#oft“was - tianifest when ofie whs bent- hy pressurs against the
glasy, as the #nimal turned. ‘
traction and elongation fog
‘trangverse wrinkle§  becoris #ore disl
beocomes shorter wxid btsader. My specitiies Was vo
cfawling nimbly, and switming with mdch swifbres

an unsettled wandering manner. The body is very fesdble;
frequently turning so short as to be bent double, gg o 2ii% O
- Bp. 8. €. Slackies (Gosse). (Platei. Fig. 7.) This undeseribed.

species I venture to dedicabe to alady; to whose facile and ii‘?l'e;-».

gant ‘peticil microscopists are go thueh indebted for the beditiful

and ‘trutlifal delinestions of The Marvels of Pond Life. - I ob-
telned it io Janusry; 1851, from the sediment of the garden-tib
alretidy alluded to. Its longth was 1-185th of an inohi ; its g‘fe&tesﬁ
broadl 1-600th:. The proportions re nearly those of U. larus,
Lt the ontlifie of the head is the half of ashort ellipse, without
lobes, and. it passes, with an abruptangle, into the neck, which
i% gomewhat moré slénder in proportion to the body than in thé
gpoaieg just named. This form of the head gives & péculidr
aspedt 6 the physioghomy, and i8 the firsb appsarands of a
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character which is more marked in the following species, and
more strongly still in the genus Dasydytes. The upper surface
of the body is conspicuously studded with quineuncial dots, the
~ optical effect of what I judge to be tubercles or warts so
_arranged, from which, perhaps, the hairs spring. (In the en-
-graving I have not indicated this reticulation, that I might dis-
play more clearly some important particulars of the internal
anatomy.) The back and sides are clothed with very fine hair of
only moderate length, which is divected backwards. I did not
detect any trace of facial vibrigsee. |
The mouth is rather larger than usual, abruptly narrowed
behind, The cesophagus is of the normal form, a cylinder with
very thick transparent walls, centrally pierced by a slender
‘tube. I was surprised to observe that the cesophagus did not
“embrace the mouth, but appeared to commence just behind if,
‘by-a peculiarity of structure not easy to explain (perhaps a
. sudden dip or angle carrying it out of focus, though in incessant
“manipulation; such a circumstance could scarcely have been
od), ‘apparently with a depressed centre, where the
| perforation began.. (See Fig. '?.)-_Imbedded in the exterior
 of thig viscus, on each side.of its smmmit, was a minute
| dot, well defined, which at times appeared to haye positive
ur, and which reminded me of the eye-specks of Rotifera.
© At the posterior extremity of this perforated viscus (which
- - in ignorance we call the sophagus), about one-fourth of ity
- length, having a vaulted figure, seemed separated by a delicate
bounding line from the rest. The posterior extremity was
slighfly excavated, and seated upon the correspondingly convex
summit of the infestine,—another deviation from the mormal
condition, in which the intestine embraces the cosophagus in a
hollow. On each side of the summit of the intestine an oval:
clear vesicle was seated, having the appearance, situation, and
doubtless function, of those glands which, in almost all Rotifera,
‘we assume to be pancreatic. \ - .
. But the most interesting result of examination was the in-
- dubitable discovery of a water-system on the plan of that of the
Rotifera. Serpentine vessels ran along each side of the body-
cavity (two visible on one side, one only on the other), which |
~ could be traced very distinctly (especially when the animal
- bent itgelf laterally) neerly to the fork, and in front to the
occiput, where each ended in & clavate bulb. Immediately in
ont of thig pair of bulbs, bub not having any visible connection
ith them, were two. globular vesicles, which refracted the
rht strongly, and were probably filled with some fluid. . These
: not-distinet in the same focus that defined the minute
ecks, and. hence must have been . in the opposite
region of the head-cavity. - After o while; one only of
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these could be found, the other having vanished. Are they,
then, contractile vesicles? The other viscera presented nothing
remarkable, : = |
Sp. 7. C. gracilis (Gosse). (Pl i. Fig. 8.) This elegant
species, which I obtained from a pond mear Leamington, in
July, 1850, is remarkable for the slenderness of its form, which
is not broader then that of 0. larus, while it is about twice its
length. The head is dilated at the occiput, where it is abruptly
joined to the narrow neck, somewhat triangular, divided into
five well-marked rounded lobes, and fringed on each side with
laterally-diverging straight hairs. In the middle of the frontal
lobe is pierced the mouth, which is of the same form as in
0. Slackice, with slightly protrusile lips, The cosophagus is of
the ordinary form, but its anterior extremity is conterminous
with the fronb of the head, with no such structure, and no such
accessories as are seen in the species just named. Tts length
18 unusual, for it extends nearly to the middle of the body,
where, just before it enters the intestine, the thick muscular
wall suddenly narrows, till it seems commensurate with the
tube itgelf. The intestine is concave at its commencement, or
rather, perhaps, it is farnished with a pancreatic gland on each
side, which, as is frequently the case in tho Rotifera, is pointed
and ear-like. This suggestion, however, rests merely on the
form ; for I have not detected any bounding line between the
points and the inbestine, nor was their substance clear, but
densely filled, ag was that viscus, with finely granular matter,

The rounded termination, marking doubtless the position of "
the cloaca, is on the descent of the back, some distance in froxi;ti;«. "

of the foot-fork..

I was not able to discern any internal organs besides the
alimentary canal, though the opacity caused by the hairs was
much less than usual. The anterior half of the body shows the
bases of the hairy, like very delicate dots set in guincunx. The
gides and back arc armed with fine bristles curving backwards,
The points of the foot-fork are slender, sub-cylindrical, and -
slightly dilated at the lips, which are decurved. 0

The animal crawls impatiently about, apparently seek
for food; for I several times saw it eagerly snap at a M

] L .

that roaméd near, opening the mouth at..the same moment
Once I belisve I saw it seizo and swallow the prey, though as it
wag the work of an instant, I' could not be qutecertain. i g

have obtained but one specimen of this species. ~ :

 Gomus IL—~Damoeme (G,

Head a{ﬁtinct: Posbél-idr' exﬁremelysunple, truncate ; hody K
forpished with Bair, L.
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- Bp. 8, D. goniathrix (Gosse), (Pl i, Figs. 9—12.) Hairs
long, each hmr bent with an abrupt angle ,' neck mich
constricted.

- This and the following species I briefly defined, and
'formed_ of them the genus Dasydytes, in the Annals of Natural
History, for Sept. 1851. "The present very remarkable form
was obtained from a pool at Leamingfon, in July of the pre-
ceding year. The length. of the body is 1-150th of an inch;
measured to the tips of the b11stles, 1-110th. The head iy
nearly circular, as wide as the body, without lobes, bub ab-
ruptly separated from a slender neck, The mouth takes the
form of a permanently projecting truncate lip, or short tube,

~ The body is rather slender, swelling toward the hinder part,
and tapering to a rounded or truncate point, without any trace
of the ordinary forked foot, A most peculiar and bizarre cha-
~ racter i8 imparted to the creature by its clothing of very long
bristles, set along ‘each side of the back, pointing obliquely
u-t yparently: Wa,ntmg along the mesial line, which
idge,” Hach hbristle is bent near its tip at an
am,gle (see Fig. 12), so that it looks ag if it had been
n, and mended,  The front of the head is furnished with
ong ' delicate hairs, not geniculate, which form two- pencils
din egted backward, one falling on each side; ~ Strong and. don-
spicuous vortical curronts were produced on each side of the
“head, like those of the true Rotifera (Fig, 9), and in one speci-
men T distinetly saw that they were caused by these frontal
pencils of hairs, and that these were very long vibratory cilia.
The ventral surface is set with short fine hair, which becomes
longer behind (Fig. 10); doubtless cilia of unusual develop-
ment, for they pmduced strong longitudinal backwa,rd cur-
rents, continued from the frontal vortices,

The tube of the cesophagus is always distinct, but the Walla
are to be discerned only when the animal is flattened by the
compressorium, Then it iz seem to be fusiform, instead of

oylindrical, extending through one-third of the body, where its

tube enters a wide eylindrical intestine, with a broad abruptly
truncate anterior oxtremity ; of this a short portion is clear,
when the remainder is occupied with opaque granular foed,
 and possibly may repregent a pancrestie gland of abnormal
iy _form, ag it embraces the hinder part of the gullet tube, or else
18 perforate with a similar tube (see Fig: 9). Butin one. specis
en this very portion was intensely opaque, while the imbes-
‘was granular. The cloacal orifice seems to be at the
7 extr emity of the body, as no termination of the intestine,
. any diminution of ity dlameter can bé discerned short
. Qnire fpea,i:ed ocoasions: T have seeu’ the- act of
‘one of which an oval clear eorp*uscla wag dig-




History of the Hairy-backed, Amimaleules, - 401

charged, which, before, as it lay near the extremity of the
body, had much puzzled me : it was probably the undissolved
envelope of a minute animaleule, which had been devoured.,

In one specimen, a large very clear viscus of irregular
form occupied the widest part of the body, above the intestine,
elovating the hack into a hump, After some hours this viscus,
which afi first appeared structureless, developed an egg-cell
with its nucleus, thus proving to be the ovary. The entire
animal 1s of a pale smeky colour. It does not erawl like the
Cheetonotes, bubt habitnally swims swiftly about, keeping,
however, near the bottom of the water. .

Fig. 11 represents an individual as it appeared after it .
had become sluggish, and apparently dying; 1t is evidently a
view lengthwise along the back, the lower part, or that next
- the observer, being, I helieve, the head. It is valuable as

showing the arrangement of the angled hairs, ;|

Sp. 9, D.antenniger (Gosse). (PL il, Figs. 13, 14.) Hairg
short, downy; & pencil of long hairs at each angle of the
posterior exfremity; head furnished with two club-shaped
organs resembling antennm. The horse.pond on Hampstead
Ieath yielded me this species, in August, [850. It is a little
smaller than the preceding, the length being only 1-170th of
an inch ; but measured to the tips of the hairs, 1-140th, In
general figure, and in gome particulars of its organization, if
appears to diverge less from Ohwtonoctus, then the preceding
species does. The head 1s round, as wide as the body; ang
thore is bub little constriction at the neck. The upper surface
is covered with short but dense hair pointing backwards, and

apparently sot in quincunx ; the posterior extremity is some~

what three-lobed, the middle lobe furnished with & terminal
brush of diverging hairs, the outer lobes each bearing a pencil
of much longer hairs proceeding from its exterior side, and
approaching or crossing the opposite pencil at the tips (Fig.

14). From the front of the head projects the prominent

as in D). gonjathris, and theso, by their vibration, cause a
perfect vortex on each side (see 1%. 18), while there iz an. -
tk

accessory current also down along the side, and probabl ol

tubular mouth; on each side of which long hairs fall backward

along ly, . But. the most remarkable featnre

spegie presence of s pair of entennm or tentacles ;

these are nearly as longaa the width of the body, are slightly. -
* clubbed, and ave placed one on each gide of the tubular mouth,

"

whence they spring in a. cwrve forwards and ontwards. Near
the middle of the head ia a liftle rounded mass, somewhat
cnxdled, in appearance, which I take to be a cerebral ganglion. -
An unugually wide a,néi long erophagus, ventricose behin and

permeated by a tube through its contre, leads from the mouth
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to a nearly cylindrical intestine. This widens a little in front
to embrace the bulbons end of the cesophagus, and exfends
nearly to the posterior extremity. It was filled with food of a
vich uniform green hue, and contained many air-bubbles,
especially towards its fore part. On each side of the fore part
of this viscus, I could indistinctly trace a lengthened slender
body, apparently a tortuous vessel, which on one side seemed
‘to be connected with a small oval clear organ. - From the fact
that sometimes it was quite plain, while at others T could not
discern any trace of it, it may probably have been a con-
tractile vesicle. The whole outline of the animal appeared to
have a wavy or notched character; indicating a tuberculons
gurface, as in 0. Slackice, if it was not an optical illusion, and
- caused by the hairs. - |

. 'This little animal was very active, swimming with muach
rapidity, and rarely becoming still; when confined in cells
. .formed by wool-fibres it was most persevering and often suc-
ssfil . in forcing: the barriers, by getting its thin flat head
“fibre, and. pushing until it forced its body through

. Genus IV.—Tursanmrra (Schulze).
~ Head distinet, surrounded by a ring of cilia; body naked
- dbove, clothed with cilia beneath; two rows of bristled pro-
- cesses along each side ; posterior extremity a broad flat plate
~ with a central division, | |
- 8p. 10. T. hyalina (Schulze). (Pl 1. Fig. 15.) Length 1-60th
to 1-48th of an inch; width 1-480th to 1-860th. The body is
- lengthened, somewhat flat, transparent, colourless ; separated
by a strangulation from a rondo-triangular head, which ig wholly
- covered with fine cilia, and bears besides a wreath of strong
cilin around its centre. The hinder extremity expands into -
* two hard flat plates, which are indented comb-like on their
‘edge; and are divided in the middle by & sinus, into which
opens the cloaca. At mearly regular distances, all along each
side of the body, are placed stiff processes of the skin, to the
number of twenty to twenty-five, projecting at right angles
“horizontally ; and above these another row, consisting of six or

. eight similar processes, inclined backward, making from fifty

to .seventy in the four rows. Fach process bears at its tip an
excessively fine immoveable seta of about its own length. These
processes as . well as the skin itself were found to be quite
soluble in potass, and therefore are not composed of chitine.

+ The"alimentary canal runs in a straight line through the
o length. The mouth, opening on' the rounded front of
T d, and surrounded by a finely-plaited and indented edge,
- leads:mtothe-usual cesophagus with very thick .transparent
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muscular wally, which terminates at about one-fourth of the
body-length, The perforation is so slender as to be detected
only while & morsel is in the act of being swallowed. The
mtag.tme presents nothing remarkable, except that in its yel-
lowish granular wall containing fat-cells, Dr. Schulze thinks he
finds a hepatic function. The body-cavity is occupied by &
finely-granular, soft parenchyma, the corpuscles scattered in
which are not driven to and fro by the movement of the body,
m which therefore s somewhat firm consistence is inferred. .
No trace of & muscular, nervous, or vaseular system was dis-
covered, though many individuals were carefully examined.
The animal iy hermaphrodite. A great ovary lies in the
posterior half of the body, over the intestine, in the hinder
portion of which are contained the incipient egg-germs, con-
sisting of vesicle and speck, which are developed in the anterior
portion, becoming surrounded with a granular yelk., Generally
one or two eggs are found freed from the ovary, enclosed in
a special soft colourless envelope. In front of these mature
- ova lies the spermatic gland, a mulberry-like mass of cells, and
close to it two groups of spermatozoid germ-cells, apparently
unencloged, lying fres in the parenchyma. In some examples
the spermatozoids werc developed, but showed no spontaneous
motion. | o
The specimens described occurred to Dr, Max Schulze in
son-sand from Cuxhaven, with Desmideee and Diatomacsce.
%qy swam with a gentle gliding movement, like the Turbel. -
lara, o e e 52 .
o Genus V,—FEommonera (Dwardin).

Body artionlated ; set with few bristles; head distinet;

posterior extremity truncate, with two' shott processes, ¢
spimes, e filEm R T el o O ey

Sp. 11. E. Dujardini (Gosse). (Pl ii. Fig. 16.)

“Ag ‘the

 discoverer and describer has nob assigned any specific nameto

his animal, I take the liberty of honouring it with his own.
M. Dujardin obtained the form in July, 1841, in sea-water from
St. Malo, which had been kept for six months. The generic
name, signifying  spinous neck,” he selected to show its rela-
tions. with Fehinorhynchus., The body, 0°80 mm. to 0°55 mm.
* (aboub 1-75th to 1-50th of an inch) long, is oblong, almost
cylindrical in front, & little flattened behind, where it terminates
by two great bristles, accompanied by two other bristles of
smaller size, like those we see at the extremiby of the Cyclo-
pidee, The body is composed of ten segments, withoub count-
ing the head, which ig retractile, bristled with long and flexible
_spines, and without counting the caudal laminee (lames) which
~ accompany the terminal setes, making the total number of seg-
© YOL. V.~—NO. VI E R
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ments twelve. The first segment of the body is nnited to the
“gecond by a simple intersection ; all the rest are separated by
a horny arch very distinet, presenting three articulations on
the plane or ventral face, viz., one answering to the axis, and
two lateral, between the edge and the middle. Each segment
encloses the next, and appears laterally armed with two points
or gpines imbedded in the rear. It is covered, or simply bor-
derved with cilia, extremely fine, not vibratile, and very difficult
. to perceive. . | : | |
Under the first or the second segment, according to the
state of refraction of the trunk, we perceive in the interior two
red ocnliform specks, which pertain to the retractile and pro-
tractile portion of the digestive apparatus. To the extremity
- of this retractile portion extends the eesophagus, longitudinally
plaited in the interior, and furnished in front with a coronet of
~ lohes, or teeth, which represent the mouth. The membranous
-and plaited tube of the cesophagus is covered by a thick mns-
- -onlar layer (couche), forming a cylinder 0°085 mm. wide, and
which geoupies the 8vd, 4th, snd 5th segments
and whieh, swollen in the middle, takes the form
haryngeal bulb of some worms. The stomach, which
- .gmogeeds, is oylindrical, 0040 mm, wide, 017 mm. long, and
;- contracts itself from the front backward by successive waves:
<1 is invested with a brownish floccose layer, which appears to

'i"_._'-'._'_;aépre'Sant a liver. Finally, a slenderer portion of the intestine

- - oocuples the tenth segment, and terminates between the two
- caudal plates, , \
M. Dujardin has since found it, on repeated occasions, in
sea-water, on oyster shells, etc., always with the same form and
characters, without ova or genital organs. ““If I had not seen
1t,”’ he remarks, ““always alike in vessels preserved more than
a year, I might have supposed it the larva of some animal that
- had escaped my researches. Ingomplete, however, as are my
obgervations, after having vainly sought to add to them through
- ten years, I believe that they suffice to show a type differing
{rom those of the Helminthes acanthoeéphales, the Systolides
or Rotifers, the Entomostrace Copepada, and the Sipuncles, and
at the same time offering points of resemblance to each of these.

It is & sort of Capepads, without feet, with the mouth of a .

. Sipunoulus, smd the neck . of a Echinorhynchus, and a muscnlar

.‘Qﬁsgphﬂegu;ﬁ like those of the Systolides (Rotifera), the Tardi-- -
gragdglﬁ,-;gpd the Nematoid Helminthes.,” - . . 0

' Gouus VI—Turmmooawrs (Gss)),
ody articulate, destifute of hair; posterior extremity
Houth g mastax, with mallei and inous, which are -

i T [ '...\‘u v ,




History of the .Hwiry~bdcked Animaloules, 405

- 8p. 12. T. annulosa (Gosse), (P, i. Figs. 17—19.) This
species and genus I defined in the dnnals aof Nat. Hist. for Sept.,
1851, collocating it with the Notommate and Furcularie, but
indicating its relations with Ohewtonotus, Tt occurred o my
researches in a pool near Leamington,in July, 1850. Its length
18 about 1-110th of an inch, The form is very larva-like ; the
body is sub-cylindrical or fusiform, terminating in a bifid foot;
1b consists of many rings or segments, which are sef within the
clear cylindrical integument, and are themselves of & sub-square
form, with projecting angles, Thus a transverse segment would
present the appearance of Fig. 19 ;~—a structure not easily ex-
plained. I could see no appearance of vortices, nor even. the
vibration of cilia ; yet the form of the mastax is Rotiferous, and
appears closely to resemble that of Furcularia gracilis and of the
Monocerces, consisting of an ineus, with a long fulerum and s
pair of long incurved mallei. The animal can bring the tips of
the jaws to the front, and nibbles extraneous matters with them

‘like the Notommate, ete. A long, wide, straight, cylindrical
alimentary canal, without any accessary glands or constriction,
leads from the mastax to the cloaca just above the forked foot.
It was in this specimen nearly empty, slightly tinged with yel-
low. All the vest of the animal was colourless. No eggs or

ovary were visible, Af the occiput, behind the mastax, wag an
opake mass, which was white by reflected light, but showed no
redness or appearance of eye, by either reflected or transmitted

light. Like the corebral ganglion in many Notommatam, it lay at

the bottom of a wide deep saq (Fig, 18), The animal contracts .~

contraction is the space occupi

parts outside the boundary I

the parts within retract foraibly, and both ways, bub c¢h

from behind forwards. = In its movements it resembles Ohee o- e

nobus, crawling sluggishly about the glass and the particles of .
sediment, - I never saw it atbempt to swim. o

The number of genera has thus been increased, since Dr,
Schulze wrote his summary of the family, from four to six, and
of species from seven to twelve. 'With these aUEm_ente'd mate-
rials it seems to me that the judgment expressed by him as to
their affinities must be somewhat modified, and I have no hesi-
tation in recurring to the original decision of Ehrenberg, and
in placing the Chetonotides among the Rorurera. Tortuous
canals and a contractile vesicle I have seen in C. larus, C,
Slackie, and Das. anfenniger : pancreatic (?) glands in C.
© Slackicee ; ciliary vortices are made by D, gontathriz and D. an-
tenniger, mot to be distinguished from those made by many
Rorirgra, as Furcularia, Notommata, etc. The egg-develop-
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ment, the great size of the egg, and its chitinous shell, are
“decidedly Rotiferous.* A great cerebral ganglion, exactly cor-
responding to that of Notommata aurita, N. tripus, and oth.ers,
ig found m Taphrocampa, and indistinctly in D. antenniger.
 The mastax, so eminently characteristic of Romirsra, is fully
developed in Taphrocampa, where, however, the form and
extent of the alimentary camal are as in Cheefonotus. "The
furcate posterior extremity is not a tail bub & foot, as in RoTr-
' PERA, the cloaca opening on its dorsal side; it is not indeed
separately moveable even in Taphrocampa, yet its homology
* with the foot' of Notommats cannot be overlooked ; it is want-
ing in Turbanella, Hehinodera, and Dasydytes; so it is in those
true : Rorirera, Asplanchma and Anwreea,  The very long
~ attenuate. hairs that radiate from the face in several (perhaps
in all) of the Ohwtonotr, which have a singular power of indepen-
- dent vibration, recal the very similar vibratile setee of Floscularia
" ‘and Stephanoceros’; and possibly the little hooked organs which
. Ifind on the front of 0. mawimus, and the club-shaped horns of
'Zﬁ’b""-ﬁemmlg-er",'-may- have a parallel in the frontal hooks of
o Melierta, o - T
-0 I ghort, if Taphrocampae has a true afinity with Oheetonotus,
there can be no question that the family belongs to the Romr-
“¥ERA. It i3 trne there are important diversities between these
‘genera, but there are forms which bridge the hiatus. - Felino-
dera seems to approach closely to Taphrocampa, but Echinodera
has much in common with Dasydytes. Turbanella is very
peculiar, yet I doubt not Schulze is right in allying it with
Ohcetonotus. - It is, doubtless, a group whose members mani-
fest great diversity ; but probably there remain many forms to

" be discovered which will further facilitate transition from ons

to another, and illnstrate its exterior relations. S

- In'the cilia-ring on the head of Turbamells in its curious
~setiferous lateral processes, in the form of its head, in the annu-
lation of Helhinodera and Taphrocampa, and in the long hairs of
- Dasydytes, especially the terminal tufts of 1. antenniger,+ there
seem to be gome strong pointsof alliance with ANNerina, and T
- am inchined to place the family on the border-ground between
these two great classes, the Rorirara and the ANNELIDA, with
- & preponderance of characters belonging to the former,

% The relative position of the reproductive and the digestive or et o B wéyer,
ntrary to that which obtains in the RoTi¥ERA ; in which the latter are dorsal
Bleimer.-ventra,l. SR T A : .
' Lbeg to- refer, for descriptions and figures of the young forms of some
ite Avnolids, to tay Zenby, b 279, ond Bl xv, S0
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