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GULLIVER, ON RAPHIDES. 8

An amusing and not uninstructive asserted exception among
our indigenous Exogens was lately brought to my notice by
a friend. He took a fragment from a plant in his collecting-
box, put it under the microscope, and told me to look and
declare fairly what I saw. Plainly many small raphides. 1
then learned that the plant was a Dodder; and much to my
surprise, as I had never found raphides in our plants of this
genus. Accordiggly some flowers and bits of its stem were
carefully examined, and with much interest, when no raphides
could be detected. The plant was at last given to me, when,
in reply to my question as to the part in which he had
shown them, he pointed to what he called the scales. And
these turned out to be nothing more than small withered
leaves, probably of Skerardia; certainly forming no part of
the Dodder, and as surely belonging to a species of the raphis-
bearing order Galiacez !

Even granting that the production of raphides, or other
plant-crystals, as the spharaphides of Rhubarb, may be more
or less modified, either by climate, soil, situation, or other
conditions, numerous experiments have led me to the con-
clusion that such agents or influence have so little power as
not to affect the value of raphides as natural characters in
the British Flora, if in any flora; and we shall soon see
how constantly they are present in the plant at all stages of
its growth.

Of our native Onagrads I have for years, and at all seasons,
been examining specimens from various localities, and ever
with the very same result as to the raphidian character of
these plants ; and so, too, of the Daffodil, Blue-bell, and Star
of Bethlehem. Raphidian and exraphidian plants invariably
preserve these respective characters in my garden. A Bed-
straw and St. John’s-wort will always show this difference,
though taken in the same clod from the hedge-row; so will the
Black Bryony and its supporting Guelder-rose or Hawthorn,
and their red berries; while the next bank, whereon the wild
Thyme grows, mingled with the Little Field-madder, will as
surely never fail to give through them the same answer when-
ever questioned. A profusion of Daffodils and Ramsons grow
together, and often in very contact, under cover of a wild
thicket, whence I have always obtained an abundance of-
raphides in these Daffodils, and none at all, in any single
instance, from their companions the Ramsons ; this, too, after
attentive examinations during several seasons and years, and
in the face of my opinion, before entertained, of finding results
to the contrary. Two or three species of Duckweed, touching
each other in the same pool, will differ constantly in the quan-
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in the latest, truly valuable, and most comprehensive books
of systematic botany. Therefore it is hoped that this
memoir may pave the way for British botanists to pursue
at least some part of this subject, and with the ecffect of
establishing a few diagnoses at once novel and true, easy
and useful, in their own Flora. To this end raphides will be
chiefly considered now; and, for the sake of perspicuity,
short characters first given of raphides, crystal prisms, and
spheaeraphides, leaving casual exceptions to be dealt with in-
cidentally, and referring for measurements, more particular
descriptions, and further information, to the October number
of the ¢ Popular Science Review.’

Raphides are the well-known needle-shaped crystals occur-
ring in bundles within an oval or oblong cell. They are ver
easily separable from each other and from their cell ; eac
raphis is generally without any obvious faces or angles on
the shaft, which gradually vanishes, without any angular ap-
pearance, to a point at either end.

Crystal prisms are also acicular forms, but occur, for the
most part, scattered singly, seldom more than two or three
in contact, and then as if partly fused together; they are
with difficulty separated from the plant-tissue or from each
other; faces and angles are always plain on their shafts,
which do not gradually taper to points at the ends, but pre-
sent either variously sloping angular shapes or pyramids
there. These prisms are for the most part larger, and some-
times smaller, than raphides. The best examples of crystal
prisms occur in exotic plants, as Quillaja, Guajacum, Four-
croya, and Iris; they may be seen, too, in moat of our Iri-
dacez, and, of smaller size, with occasional modifications of
form, in the ovary-coat of British Cynarocephales, and in
the bulb-scales of the Onion and Shallot.

Spearaphides are more or less rounded bodies, aggregations
of minute crystals, sometimes with a granular surface, and
often with the tips of the crystals jutting so as give a stellate
appearance to the spheraphides. This term includes the
conglomerate raphides of Quekett and the cystoliths and
crystal glands of Continental writers. Spheraphides occur
in very distinct cells, and sometimes so regularly in a cellular
network as to form that which I have depicted under the
name of spheeraphid-tissue. Good examples of this tissue
occur in the leaves or sepals of our Lythracew, Geraniacez,
&c., and in the leaves and bark of exotic Araliaceze. Sphse-
raphides are more or less abundant in many orders of the
British Flora.

And now, proceeding in company with Professor Babing-












GULLIVER, ON RAPHIDES, 9

And as I have found these last two orders, like Acorus, defi-
cient in raphides, an additional reason appears for separating
this genus from an order in no species of which have raphides
yet been found wanting. I have, however, discovered a few
small raphides, like those of Narthecium, in the exotic Gym-
nostachys.

Lemnacee.—Raphides occur in all our plants, more abun-
dantly in Lemna minor and L. frisulca than in L. gibba and
L. polyrrhiza ; and are very plentiful, with spheeraphides, in
the tropical Pistia Stratiotes.

Potamogetonacee, Naiadacee, Cyperacee, Graminacee, and
Cryptogamee Ductulosee.—In none of these plants, which
conclude and form so large a share of the ¢ Manual of British
Botany,’ have I yet found raphides.

Thus, besides the Cryptogamez Ductulosew, above half of
the British Monocotyledons would appear to be devoid of
raphides ; and it is remarkable that most of these plants, still
more than half of all our species of Monocotyledons, occur
together at the end of this class in the ‘ Manual.” Among the
foregoing orders the results are equally noteworthy. Dictyo-
gena abounding in raphides, though these crystals are totally
wanting in the orders immediately preceding and succeeding
that subdivision. Our plants of Hydrocharidacez are, on
the other hand, without raphides, which yet abound in the
orders between which that order is placed; and, indeed, as
far as my observations have yet gone, the orders of the
Hydral Alliance of Lindley’s ¢ Vegetable Kingdom’ are de-
void of the raphidian character. Raphides are plentiful
again in the next succeeding orders, except Iridacew, as
far as, and inclusive of, some sections of Liliacese; then
suddenly disappearing or deficient in the four continuous
orders Colchicacez, Eriocaulacese, Juncacee, and Alisma-
cex; present again profusely in Typhacee, Aracez, and
Lemnacee, three orders thus characterised, and yet stand-
ing together between Alismacese and Potamogetonaces, two
orders in which, on the contrary, this character is want-
ing; and finally wanting also in all the succeeding orders.
Thus, the main or parallel-veined group of Monocotyledons
begins and ends with exraphidian orders. And not less re-
markable is the contrast between Lindley’s Aral and Hydral
Alliances, the former pregnant with, and the latter sterile of,
raphides. Of Liliacez, the regular presence of raphides in
the whole or parts of some sections, and the equally regular

" absence of raphides from the whole or parts of other sections,
are phenomena of which the exact significance can be learned
only by further research in this direction. And, in truth,
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how far the raphidian character may prove useful in the re-
vision which this and some of the other orders seem to re-
qunirc rcmains to be decided after a careful extension and
correction of these observations, especially as regards the
Flora of the World, by judicious inquirers, who may have the
requisite materials at their command, and the will to use
them, for the clucidation of the question of the value of
raphides and their cclls as natural characters in systematic
botany. Meanwhile it is hoped that the present memoir
may induce some of our countrymen to study the subject in
their own Flora.

Srors recommended for OBLIQUE ILLUMINATION with the
Acurovaric Conpenser. By B. WiLis RicHARDSON,
F.R.C.8.1., Surgeon to the Adclaide Hospital, Dublin.

Tunr attempts to resolve the markings of certain diatoms
with oblique light are frequently attended with considerable
difficulty, o much so that the management of oblique illu-
mination requires very great patience to prevent failure. One
moment the ficld is too milky, at another the glare is most
distressing, next the valves are too thick, and at last, after a
great deal of trouble and strain of vision, a tolerably good
view im obtained.  But, on the other hand, we may not be so
fortunate, and, notwithstanding all our perseverance, com-
plete failure in procuring a satisfactory demonstration is often
experienced,  Of course, 1 assume that the object-glasses are
properly adjusted, a neglect of which is of itself sufficient to
interfere with the delineation.

Not only have I seen the difficulties enumerated expe-
rieneed with the mirror and condenser, but likewise with
the prism, when used for oblique illumination. And even
when the diatom markings are sharply brought out with the
latter, there is often a milkiness of the field and object very
distressing to the eye of the observer.

During the course of the summer I devoted a few evenings
to the making of a variety of stops for my achromatic con-
denser, hoping that by so doing 1 might succeed in construct-
ing stops better adapted for rapid demonstration of markings
by oblique illumination than the solid discs I had hitherto
been in the habit of using.
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Since the above was put in type I have made
a seventh stop for oblique illumination, and which
produces such excellent results with the condenser
that I likewise had an engraving made of it.
This stop works well with the Jth.

The HistoLoeY of the Rerrobuctive OReANs of the Imi,
TiGRIDIA CONCHIFLORA ; wilh a DESCRIFTION of the PHE-
NoMENA of its ImprEGNATION. By P. MaRTIN DUNCAN,
M.B. Lond., Sec. Geol. Soc., &c.

CONTENTS.

I.—Introduction.
11.—General description of the anatomy and development
of the ovule.
I11.—The pollen-tube, its origin, growth, cellularity, func-
tion, and decadence.
IV.—The changes in the ovule consequent upon impregnation.
V.—Remaris.

I.—Some years ago, when the great German structural
botanists were investigating,and not with their usual calmness,
the phenomena of the development of the embryo in flower-
ing plants, I was led to follow in their path of research. In-
stead of examining the complicated phenomena of the impreg-
nation of Dicotyledonous ovules, I laboured amongst Mono-
cotyledons ; and the following history of ovular development,
of the growth and function of the pollen-tube, and of the
impregnation of the embryo-sac, may be taken as a fair
e]xample of part of the philosophy of reproduction in that
class.

The abstract of the original paper, which was read at the
British Association, and published in the ¢ Transactions,’ gave
a fair analysis of the new matter. Since then the notion
that the embryo was formed out of the end of the pollen-tube
has been proved to be fallacious by its once very resolute
supporters. It is a matter of satisfaction that the ideas of
English botanists have passed safely through the ordeal, and
that time has proved the correctness of the following obser-
vations.

The Tigridia conchiflora was chosen for the following
reasons:
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1st. The flower is very large, and therefore easily studied.

2nd. The organs of generation are very distinct, and there
s no fear of impregnation taking place beforec the expansion
of the perianth.*

8rd. The life of the flower is very short, and the passage of
the pollen-tube down the long style very rapid.

4th. The ovary is large, the impregnation of one of ecach
pair of associated ovules very certain, and the facilitics for
making transverse sections are very great.

5th. There are several flowers in each spathe; they bloom
in succession, and the development of the ovule and the
maturation of the seed may be studied in the same plant.

II.—The flowers blow in July and August, opening at
about 8 o’clock a.m., and the perianth closes and decays long
before sunset.

The stamens encircle the style for three inches and then
become separate, and the style, suddenly losing its protect-
ing tissue, issues forth to end in a triple termination. The
anthers are large, and their opening is external. The ovary
i8 large, inferior, and its apex is surmounted and surrounded
by the origin of the combined stamens. The style, even at its
entrance to the ovary, is thread-like, but is supported by the
encircling filaments of the stamens. The tripartite stigma is
covered with papillee, and has an oleaginous secretion. The
remote end of the style is continuous with the tissues com-
posing the axis of the ovary which supports the ovules, and
whose tissues are to be traversed by the pollen-tubes.

The ovary is divided into three cells; each cell has its rows
of ovules, and placentz, and is separated from its fellows by
strong tissue.

A transverse section of the ovary shows two ovules, side by
side, in each of the cells (PL. 1, fig. 1); the ovules are attached
to the central axis by the continuity of their vessels and
general structure, and the micropyle (fig. 1, ¢) is external
and touches the placenta (fig. 1, e).

The placentary axis of the.ovary is a very complicated
affair; it has to give off vessels to three pairs of ovules, over and
over again ; moreover, it has to produce, under each micropyle,
a papillary structure+ (fig. 1, ¢), which is usually perforated by

* Some imagine that impregnation occurs only in the perfect flower, but
this is a mistaﬁe, and that it is so may be well proved in the Leguminosee.
+ This papillary structure cannot be the homologue of even part of the
placenta; it is perforated by the pollen-tubes, and bas nothing to do with
the nutrition of the ovule. The whole of the nomenclature of the sexual
parts of flowers has been complicated by the attempt to recognise the

v
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the pollen-tubes in their passage from the axis to the micro-
pyle; neither the axis, the placents, nor the papillary strue-
ture, are hollow for the passage of the pollen-tubes; on the
contrary, the tissucs arc remarkably cellular and well supplied
with moisture.

The ovules, when ready for impregnation, are large, very
cellular and transparent; and a very simple manipulation
splits off the external coat from the long and narrow nucleus.

Each ovule is attached to the axis by its hilum, is a long
oval in shape, and the orifice through which the pollen-tube
has to pass is external to the hilum. Transverse sections show
this orifice very well. The orifice of the micropyle is not at
the extremity of the ovule, but is close to the hilum; the
ovule is therefore “ anatropc” in appearance, but not so in
reality, for there is no reflection of the ovule during its
development, but one half of it is, from the first, devoted to the
vascular system, and the other to the formation of the coats
and embryo-sac. There is no space between the ovule and
the walls of the ovary until long after impregnation. The
micropyle is very distinct, being situated in the long mam-
millary end of the nucleus, which projects considerably below
the external coat (figs. 1, b, e; fig. 4, c).

For all the purposes of the study of its impregnation, the
ovule may be first examined in the rudimentary flower, whose
anthers are as yet uncovered by the perianth ; secondly, when
the anthers are covered; and thirdly, immediately before
impregnation, or when the flower is in bloom.

1. A transverse section (through the axis) exhibits the
ovules adherent by their cellular and vascular tissue to the
axis (at the placenta), shows the projection of the nucleus
cropping out of the external cellular coat, and presents to
the eye the situation of the upper and globular part of the
pucleus, covered now by the external coat, distinguishing it
by a track of transparent tissue. By gently removing one of
the ovules, and placing a piece of thin glass over it, and
pressing the glass gradually with the handle of the knife, the
nucleus may, in the majority of instances, be slipped out of
its external cellular coat.* Then the nucleus is proved to
be cylindrical, rounded at one end, and tubular, with the
micropyle at the other (fig. 2). It is very tender, and
consists of two parts—a body and a neck. The neck is

homologies of the sexual apparatus in animals. The anatomist may well be
perplexed at a placenta inside an ovary, and part of it perforated by the
male element. :

* This external coat is cellular, the cells being square in their outline ; it
leaves more than two thirds of the neck of the nucleus uncovered.



OF TIGRIDIA. 15

the part which projects, and which is tubular and nearest the
hilum of the ovule; it is open at its free extremity—the
micropyle—and is traversed by a canal, leading from this open
extremity to the body of the nucleus—the canal of the micro-
pyle. TIts structure is cellular, the cclls being long ovals,
their long axes being parallel to the canal. The orifice is
formed by a circular series of these cells (fig. 4, c;
fig. 2, ¢®). The body of the nucleus is joined to the neck, and
at the point of junction the canal ceases. The rounded end
of the body is imbedded in the cell structure of the ovule,
and at this early stage is barely cellular; but nearer the
neck, square cells (fig. 2, d%), with a cell-nucleus in cach,
are seen. The contents of the body of the nucleus at this
period are fluid; there are neither granules nor cells in it,
and the canal of the micropyle is in existence, but barely patent.
2. At this period the external coat has covered all but the
free third of the neck of the nucleus; the canal of the micro-
pyle is recognised by a dark line in the axis of the neck,
and the micropyle is more open and better rounded (fig. 2,
a, b, ¢.) The same plan of manipulation as in 1, sets free
the nucleus, whose body is now seen to be perfectly cel-
lular outside, and filled with more than a simple plasma or
fluid. Proceed now as follows:—Having obtained several
nuclei free from their external cell-coats, take a fine-pointed
knife and operate, under the 14-inch object-glass. Glycerine
and water, plain water, and olive oil, are good media, and
should be tried separately. Pierce the nucleus at its round
extremity, and place it under a piece of thin glass; use the
handle of the knife as before, and with a little jerking pres-
sure a delicate globular-looking film will escape through the
rent in the nucleus. This is the early embryo-sac; it is of
‘tolerable distinctness, being composed of a very fine layer of
cells, forming a membrane and enclosing a quantity of fluid.
The embryo-sac nearly fills the body of the nucleus, and its
contents are nof granular, neither is there any trace of cell
growth in them. The membrane of the sac is so delicate that
the edges of its cells are barely distinguishable, but their
position may be inferred from the presence of cell-nuclei
(fig. 2, e). It requires an object-glass of I-inch focus
to determine the structure of the embryo-sac, but one of
3-inch focus is sufficient for the examination of the nucleus;
but in all cases, the lowest power must precede the employ-
ment of the higher. R
The anterior extremity of the embryo-sac, when it is within
the nucleus, is in contact with the canal of the micropyle;
and the effect of the cylindrical shape of the nucleus at this
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spot is to make this extremity of the sac rather angular in
outline.

A dark line shows the margin of the embryo-sac when the
nucleus is examined by transmitted light, and the globular
shape and refractile contents of the sac throw the sides of the
nucleus in shade, and its centre in high light (fig. 2).

The cells of the nucleus are more perfect.

3. The ovule, when ready for impregnation, is larger than
in the imperfect flower, the neck of the nucleus is more
covered by the external coat, and the micropyle is close
to and touches the “ papillary structure. The same method
of manipulation suffices to show that the canal of the mi-
cropyle is open, that the cell-coat of the embryo-sac is perfect,
and that its anterior extremity blocks up the end of the
canal. The embryo-sac is now of considerable size ; its con-
tents are not granular, however, but consist of simply colour-
less fluid. The appearance of the membrane of the sac is
now distinctly cellular, the cells being delicate, and, generally
speaking, they overlap each other at the edges (fig. 3, ).

The cells of the external coat of the nucleus are larger,
more perfect, and firmer. The ovule is now ready for the
pollen-tube.

I have never found any cells in the embryo-sac, and it is
evident that the cells of the membrane of the sac, when seen
t;:rough, cause many illusive appearances in the fluid -below
them.

III.—The pollen-tube issues from the pollen-grain, in-
sinuates itself between the papille of the stigma, passes into
the central tissue, and descends the style. The base of the
style is traversed, and the tube enters the axis of the ovary ;
the ovules are then only separated from the pollen-tube by the*
tissue of the axis and the “ papillary structure” opposite and
touching the micropyle. The tube has to deviate from its
course and pass at right angles to gain the base or attach-
ment of the “ papillary structure ”’ to the axis, and this devia-
tion is determined by the direction of the vascular bundles,
which pass from the axis at right angles to reach the hilum
of the ovules. The pollen-tube cannot traverse the dense
tissue of the vessels, but is turned outwards and runs along
them to the base of the placenta, and the ‘ papillary struc-
ture,” whose cellular structure is easily pierced, the cells
making way for and nourishing the tube in its marvellous
course. Arrived at the margin of the “ papillary structure,”
the micropyle, being open and pressing against the papille, is
speedily gained ; the tube now passes along the canal of the
micropyle and abuts against the anterior and convex end of
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pollen-tubes were long and very distinct (fig. 5, a, b), some
being filled with granules, others containing but few, and
those near the end of the cells.

At twenty-four hours after the application of the pollen-
grains, the rest of the style and the ovary were examined.
Pollen-tubes were found in both, and many of the ovules
contained pollen-tubes in their micropyle-canals (fig. 6 e,
fr9,h; ig. 7, a,b).

2nd. Tigridia fertilised with the last. At the same hour
in the evening all the style but one inch was removed. Ovary
examined at the same time as the other, viz., twenty-four
hours after the application of the pollen-grain, and multi-
tudes of pollen-tubes were in the cells of the ovary and in
the ovules.

3rd. These experiments repeated, with same results.

4th. Two inches of the style and stigma were removed four
hours after fertilisation, and in the removed portion, the
pollen-tubes were seen in abundance.

5th. Dr. Maclean endeavoured in vain to prevent the
plants seeding, by removing the style from the axis before
the perianth had fallen.

From these experiments it is proved that the impregnation
is perfected in a little more than twenty-four hours; that the
pollen-grain produces a tube-cell, which grows according to
the manner of cells, which passes through stigma, style, and
to the remotest ovule in the ovary—a space oftentimes of five
inches—in twenty-four hours; that, taking the average length
of the tissue to be perforated to be four inches, the pollen-
tube grows at the rate of one inch in six hours; that before
the pollen-tubes are half way down the style, if their con-
nection with the pollen-grain ge destroyed, they still grow and
impregnate ; that after the pollen-tube has fairly entered the
style it is independent, both as regards its subsequent growth
and impregnating properties, of the pollen-grain; and that
the varying conditions of the atmosphere influence the ra-
pidity of the growth of the pollen-tube, and consequently
impregnation.

Tearing the style with needles suffices to show the long
pollen-tubes, and it is as well always to examine a non-impreg-
nated style with the impregnated. No one can mistake the
one for the other ; the abundance of very long cellular tubes,
where all divisions are at right angles to the cell-walls, and
which are to be traced several times across the field of the
microscope, indicates the fertilised style.

It is evident that a force of some kind is requisite to propel
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upon its cellular character. Each cell is independent of the
one above it, that is to say, of the one nearer the pollen-
grain. The influence of the female organ in thus nourishing
the male “ spermatic tube’ is very interesting, and is seen in
the animal kingdom in the effects of the vaginal and uterine
mucus upon the spermatozoa.

The length of the cells of the pollen-tube varies; and it
appears to me that whenever any difficulty in the passage has
to be overcome by a little exertion of fresh force the cells
are nearer together, and that when the passage is free the cell
is found very long.

The contents of the pollen-tube, the fertilising agents, are
granules; these often contain—more especially in the terminal
cell (Schact noticed this years ago in Pedicularis silvestris)—
small highly refractile globules, larger masses of filmy looking
stuff, and the fluid of the tube. This fluid is certainly denser
than water, for the application of this swells the space between
the fluid of the cell and the cell-wall. This liquor seminis
is secreted by the cell-wall of the pollen-tube, after the
formation of the first cell in the tube; and its individuali
and specific male properties are not influenced by any lengt
or any amount of subdivision into cells.

In many spots the cell-contents are very scanty, and the
tube is ribbon-shaped, but the free end of the tube, and
especially where it passes from the papillose placenta into
the canal of the micropyle, is cylindrical, very turgid, and
filled with granular masses and cell-fluid (fig. 5, ¢).
I have already noticed that at the time of impregnation the
open micropyle is in contact with the papillary structure
close to the placenta, and it will be as well to observe that
there is an indubitable vital attraction between the end of the
pollen-tube and the micropyle of the ovule, quite as great as
there is in many plants between the anthers and the stigma.

Once within the canal of the micropyle, the pollen-tube is
nourished by the contiguous cells of the nucleus; and here a
cell is usually added to the pollen-tube, and oftentimes two.
The free end, completely filing the canal of the micropyle
(fig. 7, a, b), passes onwards, and as the nutrition of
the cells of the nucleus is active, so is its progress rapid; it
impinges, at last, against the anterior convex cellular wall of
the embryo-sac. The progressive force still continues, and
the terminal cell of the pollen-tube presses the embryo-sac,
at the point of contact, backwards, until, at last, the end of
the pollen-tube-cell is hidden by the wall of the embryo-sac.*

* This was well shown by Schleiden, but he mistook the bulbous end for
the embryo.
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retained a somewhat concave form, but the small cells
are overlapping, and present no symptom of violence
(fig. 9, a, b). .

On the third day after the impregnation of the ovule, the
granular contents of the impregnated embryo-sac have col-
lected together in a more or less elongated form, the anterior
extremity being in contact with the inner surface of that
spot of the embryo-sac where the contact with the pollen-
tube occurred. The anterior end receives a sort of concave
edge from the still existing depression in the anterior part of
the embryo-sac. Ten days elapse, and the ovules, greatly
increased in size, have a tough external coat, and the embryo-
gac is very remote from the micropyle ; the presence of cells
is now evident within the sac, whose simple overlapping cells
are becoming thick and hard.

V.—There is no difficulty in the manipulation necessary
for these investigations ; the ordinary flat knives and needles
will suffice as instruments, and water, glycerine, and the
usual reagents, are necessary. The impregnation of the ovule
differs as regards the time it occupies in most species ; more-
over, temperature and moisture determine its rapidity. The
stigmas of some plants are impregnated before the flower is
perfectly open; others remain virgin for a long period. It
will then happen that, unless the nature of the efflorescence,
the duration of the flower, and the time of the increase of the
diameter of the style be noticed, the microscopist may look
in vain for any trace of pollen-tubes. The rapidity with
which some ovules in plants with very short styles are im-
pregnated can be well imagined after what has been brought
forward in reference to the rate of pollen growth in Tigridia.

Immediately after the impregnation, changes commence in
the pollen-tube, as well as in the whole of the female organs.
The tubes become flaccid, all granular movement ceases, and
they lose their tenseness. The style is swollen by the de-
scent, through cell-growth, of the numerous pollen-tubes;
the nutrition of its central cell system is at its height, and
this vital activity is kept up until the tubes pass into the axis
of the ovary. Then the stigma and upper part of the style
droop, and the perianth begins to lose its brightness, to be-
come flabby, and to fold. The ovules are not yet impreg-
nated. After a few hours the pollen-tubes passing down the
axis, nourished by its juices, are turned off laterally by the
barriers formed by tough vascular tissue which passes off to
each ovule; the tubes pass through the papillary structure
near the placenta, and reach the micropyle. The nutritive
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processes of the upper part of the axis are vastly increased in
activity, the tissue swells, and the nutrition of the perianth,
the style, and the filaments of the stamens, is interfered with
by a pressure from within outwards, which diminishes the
calibre of their cells and vessels. The ruin of the flower is
clearly produced, in part, by the increase in calibre of the
lower part of the style and the upper part of the axis. The
balance between the rapidity of the pollen-tube growth and
the development of the micropyle of the embryo-sac is, of
course, exact when the impregnation is being perfected, and
it is the chance of this balance being incomplete which ren-
ders fertilisation by strange pollen generally so difficult. The
influence of the female organ in nourishing the male element
is very suggestive.



TRANSLATION.

On the DEVELOPMENT Gf ASCARIS NIGROVENOSA.
By E. C. MEczN1kOW.

(From Reichert and du Bois-Reymond’s ¢ Archiv,’ 1865, p. 409, pl. x.)

IN the following pages the anthor proposes to communicate
the result of researches on the peculiar development of 4scaris
nigrovenosa, which have been conducted in the laboratory at
Giessen, and of which a brief report has already been given
by Prof. Leuckart.* :

The fully developed worm, as is well known, inhabits the
}bl;ngg of the brown frog (R. esculenta), and feeds upon its

ood.

The lips surrounding the mouth are but very slightly
developed. Behind the oral orifice lies a minute cavity with
chitinous walls, and usually regarded as the pharynx. To
this succeeds the so-termed esophagus,in the interior of which,
besides the transverse striee, may be noticed opaque granules
and clear nuclei. The cuticle of the body, as well as the
subjacent muscular layer, are comparatively thin, a circum-
stance which well accounts for the little mobility of the
animal. The remainder of the cavity of the body is filled
with numerous granules, either isolated or aggregated into a
few common masses.

Ascaris nigrovenosa deposits a great number of ova 0:013 mm.
in length, and which contain fully developed embryos, whose
development has been already described by Kélliker.+

The fully formed embryos when liberated from the egg
are 0'36 mm. in length, and present the following charac-
ters. They are cylindrical in form, tapering more behind
than in front. The mouth is surrounded by a cuticular lip,
and it communicates with an organ resembling the pharynx
of the parent worm. The cesophagus presents two enlarge-

* « Helminthologische Experimental-untersuchungen,” 4 Reihe, ia ¢ Gét-
tinger Nachrichten,” 1865, No. 8, p. 219.
Miiller's ¢ Archiv,’ 1843.
VOL. VI.—NEW SER. c
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ments, the sccond of which contains a peeuliar chitinous
apparatus first described by Professor Leuckart. The intestine
runs straight backwards, terminating in a rectum ; its wall
exhibits clear nuclei surrounded by a granular cell-substance.
In the middle of the body is placed a largely developed
rudimentary reproductive organ, in which may be perceived
numerous cell-nuclei inclosing nucleoli, and which are lodged
in a common protoplasm. Similar cells occur in the caudal
and in the anterior portions of the body.

These embryos therefore are characterised especially by the
considerable devclopment of the rudimentary sexual organ,
and by the double dilatation of the cesophagus— character
which they posscss in common with the free-living genus
Diplogaster (Rhabditis), and which characters have previonsly
been pointed out by Professor Leuckart as existing in the
young larvie of Dochmius trigonocephahis (1. c.).

From the lungs, the ova, that is to say the embryos, find
their way into the intestinal canal of the frog, collecting
.themseclves for the most part in the rectum. In this situation,
though increasing considerably in size (0-55 mm.),they undergo
no other changes, which do not occur until the embryos have
been voided, and been deposited in the moist earth.* Under
these conditions the young larvee continue to grow as before,
and cast their skin for the first time at the end of about twelve
hours. But it should be remarked that the length of this
period depends very much upon the season of the year, so
that in summer the entirc development of the free larve
requires only half the time that it docs in autumn.

After this ecdysis, individuals of two kinds may be distin-
guished. One of these kinds presents a close similarity with
the carly larval form, from which they differ merely in their
larger size and the rather considerable growth of the sexual
organs. But the second kind of individuals exhibits much
greater differences, the most striking of which consists in a
considerable shortening and curving of the caudal extremity.
In these individuals the rudimentary sexual organ assumes
the form of a band, which extends as far as the rectum;

# In water the embryos invariably perish, to which circumstance the
miscarriage of my first experiments was due. But in order to afford the
embryos an o?portumtg of further development, the contents of the
rectum of the frog in which they were found must be mixed up with the
moist earth, and placed in a watch-glass in a moist room, It should here
also be remarked (as pointed out by Professor Leuckart, 1. c., p. 227), that
the Ascaridan larve, taken directly from the body of the parent, do not
become completely developed ; a circumstance which would seem to indicate
the necessity of a residence in the rectum.
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Although the terms “ assistance” and * co-operation’” have
no definite meaning, no one, probably, would understand
them as conveying a recognition of perfectly independent dis-
coveries, no small number of which it has fallen to the author’s
lot to make. The most important of all the facts adduced by
Professor Leuckart in the memoir above cited is, beyond
doubt, the peculiar mode of development of 4. nigrovenosa,
which was discovered by kim alone during the autumn vaca-
tion, when Professor Leuckart himself was no longer at work
in the laboratory. But not only was the fact of the origin or
a sexual free larval generation from the embryos of 4scaris dis-
covered and demonstrated by the author, but the method also
in which the experiments must be conducted (consisting in
the placing of the young larvee in moist earth) was determined
by him quite independently of Professor Leuckart, who had
recommended him to try various other unsuccessful modes.

In the anatomical investigation of the various stages of de-
velopment he owns himself indebted to Professor Leuckart for
directing his attention to several particulars, and especially
to the existence of chitinous structures in the second eeso-
phageal enlargement (as before remarked).

The last stages of the development of 4. nigrovenosa in the
frog’s lung were observed by himself alone.

Lastly, he ventures to express the hope that the reader, as
well as Professor Leuckart himself, will not hesitate to recog-
nise his claim to the discovery.
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Professor Claus “ On the Organization of the Cypridine,”
given in the ¢ Annals and Magazine of Natural History,’ the
original of which we chronicled last quarter as appearing in
¢ Kolliker’s und Siebold’s Zeitschrift, p. 143. During a
residence at Messina Professor Claus turned his attention to
the little Crustacea which swarm in the waters of the sea.
He was particularly struck by a small Ostracode, of the genus
Cypridina, in which he detected, even with a low power of
the microscope, an accessory single eyc in addition to the
large, paired, compound eye, and a heart beating with regular
pulsations. This latter discovery naturally surprised him,
"as in the other two families of Ostracoda (the Cypride and
the Cytheride) the heart is entirely deficient. A more atten-
tive examination of these Crustacea soon showed, however,
that the Cypridine differ much more from the other Ostra-
coda than the Cypride and Cytheride from each other. The
fact that an organ so important as the heart may sometimes
exist and sometimes be deficient in animals so nearly allied to
each other is doubtless surprising, but by no means without
precedent. Thus, it has been demonstrated that the Copepoda
are in the same case. M. Claus himself has shown that if the
Cyclopide, Harpactide, and Coryceide are always destitute
of a heart, the allied Pontellide and Calamide are always
furnished with one. Moreover, the author is not the only
person who has observed the heart in the Cypridine, as M.
* Fritz Miiller mentions it in a recent work (‘ Fiir Darwin,’
*1864). The sole visual organs hitherto known in the Cypri-
dine were the paired eyes, in which M. Lilljeborg has detected
a complication of organization very similar to that of the
eyes of the Cladocera, although the latter are fused into a
single mass, forming, as it were, a median eye. Nevertheless,
traces of a primitive division into two halves in the Side, the
Lyncei, and the Estherie, enable us to establish unhesitatingly
the homology of this apparently single eye of the Cladocera
with the paired eyes of the Cypridine. A further homology
is presented when we find in the Cypridine, besides the large
compound eyes, a small, simple, median eye, perfectly similar
to that which exists, in addition to the compound eye, in the
Daphnie. The Cypridine present other peculiarities worthy
of mention. As a general rule, the Ostracoda are characterised
by the small number of their appendages, as there exist only
two, or at most three, pairs of locomotive appendages behind
the gigantic maxille. In fact, the last pair of feet disappears
completely, and the others are converted into organs of
manducation. On the other hand, the mandibles are con-
verted into locomotive appendages. The antenne also serv-
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ing for locomotion, we find that throughout their whole life
the Cypridine cmploy the three anterior pairs of appendages
us locomotive organs. Now, this is cxactly the case i
Entomostraca during the Nauplius-phase, and furnishes a
new argument to be added to those adduced by Fritz Miiller
m favour of the derivation of all Crustacea from the Naupliss-
form.

Max Schultze's Archiv fur Mikroskopische Anatomie.—The
sceond and third parts of this valuable contribution to
microscopical periodical literature have appeared, forming
a part about cqual in size to the first part. The contents
arc of equal value and interest to the former, and the illus-
trations are copious and excellent.  The sight of such copious
and well-exccuted plates, cleven in number, and all but two
of quarto size, and ncarly all more or less coloured, makes
us wonder more and more, and still more lament the strange
condition of things that wholly prevents our doing the same
in this country. Whether it be owing to an absolute dearth
of artists capable of making such drawings, which, we fear,
is very much the case, or the far higher rate of payment pub-
lishers are compelled to submit to, the truth is no less cer-
tain that the illustrations given in nearly all the numerous
journals, &c., of Germany and France, but especially of the
former country, completely put to shame our puny attempts
in the same line.. The time rcally appears to coming
when we shall be obliged to have recourse to foreign artists
and lithographers for the proper illustration of natural his-
tory works. It is truc we may justly be proud of several
artists in that line, who are excellecd by none of any country,
and perhaps scarcely equalled in any; but no one can deny
that the number of good artists available for the current
cxigencies of periodical literature more cspecially is very re-
stricted, and only those who know it can tell how much this
scanty supply necessarily enhances the cost of all illus-
trations at all worthy to compete with such as issued so
copiously in such journals as that we are now noticing,
Kolliker’s ¢ Zeitschrift,” Reichert’s ‘Annalen,’ and several
others which might be named, in Germany, France, and else-
where.

Having thus vented the natural feelings of an editor, we
will proceed to state the contents of the present part of the
¢ Archiv fir Mikroskopische Anatomie.’

1. The first is a long and elaborate article, by Professor
‘W. His, of Basle, entitled ‘“ Observations on the Structure
of the Mammalian Ovary.” Professor His’s observations
refer chiefly to the mature ovary of the cow and its corpora
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question differ in the capacity they possess of being black-
ened by the argentine solution. In speculating upon the
nature of these peculiar bodies, which are of a cellular nature,
the author suggests that they may bear some analogy with
the peculiar bodies described by M. Schultze in the nasal
mucous membrane, or those noticed by Hensen, also in the
frog’s epidermis, as being connected with nerve-fibres; he
also adduces the bodies described by Schultze, Kélliker, and
H. Miiller, in the epidermis of Petromyzon. And it appears
not improbable that they may, in fact, represent a sort of
corpuscula tactis.

6. “ Further Remarks on the Action of Hyperosmic Acid
on Animal Tissues,” by M. Schultze and Dr. M. Rudneff.—
These observations are in continuation of those given in the
former part of the ¢ Archiv’ on the same subject. The prin-
cipal subject in which the acid was employed seems to have
been in the investigation of the luciferous organ of Lampyris,
and the chief property of the reagent is that of rendering
the nerve-fibres distinct, in consequence of the readiness with
which the nervous tissue is coloured by it. It would seem to
possess properties well worthy the attention of histologists.

7. ““On Nobert’s Test-plates,” by M.Schultze.—M. Nobert,
it seems, now prepares his celebrated * tests”” in a new form.
The specimens described by Schultze contain nineteen groups
of lines, from 5" to 15155~ apart, and thus arranged:

1st set, +5'%- 4th set, 55, &c.
2nd ,, =% 18th ,, %5
3rd ,, oo 19th ,, +sboo-

The highest set M. Schultze has been able to define with
central illumination is the 9th, which is resolved by Hart-
nack’s immersion system No. 10, and by Merz’s immersion
system ;4. With oblique illumination he has not been able
with any combination to get beyond the 15th. He considers
the most difficult specimens of Pleurosigma angulatum to be
about equal to the 8th or 9th set of Nobert’s lines, and the
larger instances to correspond with the 7th.

Reichert’s und Du Bois-Reymond’s Archiv (Muller’s).—In an-
other part of our pages we publish a translation of a paper
which appears in the ¢ Archiv,’ by Herr Elias Meczniknow,
“ On the Development of Ascaris nigrovenosa.”

Dr. Albert Eulenburg, of Greifswald, publishes a long
essay in the same journal on the « Action of Sulphate of Qui-
_ nine on the Nervous System,” in which the physiological part
of the question more particularly is dealt with.

“ On the Nervous Plexus in the Intestine of the Child” is
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to be as thick at the line of junction as clsewhere, and the
long striations as perceptible. Ilere and there a Gregarina
is to be found still moving iZself, but enclosed by a structure-
less, enveloping, elastic “ veil,” which resembles a cyst-mem-
brane. The Gregarina, frequently swollen in the middle,
is 80 placed that the finer ends arc bent towards the thick-
ened wall, so that they touch, the onc under the other. The
body-contents are alternately driven from the middle into the
turned-up ends, and back again; or into onc of the ends,
when the walls of the hollow sac fall together, and part again
so soon as the granules and fluid return. If the enveloping
“ veil” burst, the Gregarina stretches itsclf out straight again.
The appearance of Gregarine within cells has been observed
tooccur. They are often found in the vesicular corpuscles of
the testicular sacs of the earthworm, when the spermatic
filaments, in various stages of development, are disposed
around their outer envelope. Such a Gregarina is sometimes
so small as not to equal in size the third part of the diameter
of the filamentous vesicle, in other cases so large that it quite
fills up the vesicle, and in others it is still wider. These
must not be confounded with the cyst-membranes, in which
also the Gregarine sometimes show movements. By the
movements of a large round Gregarina in water the hyaline
cortical layer may be seen to thicken itself at particular spots,
and thereby the upper layer to sink in. If the thickening
extends itself upon the whole Gregarina annularly, it appears
more or less laced in; the thickenings may also appear in
more spots at the same time, and the resulting depressions
give the Gregarina the appearance of an Ameeba with short
pseudopodia. In smaller examples this alternate thickening
and thinning does not occur, since the cortical layer is too
thin to permit of the separation appearing. It has been
as yet universally admitted that the Gregarine become sur-
rounded by a cyst, when the formation of pseudo-navicule or
psorosperms takes place. As a rule, this is the case; and
the published researches of Kélliker, Stein, and others thereon
have received confirmation and assent. The formation of
pseudo-navicels, however, takes place without encystation, as
is evidenced by the minute groups of pseudo-navicules to be
found in the testes of worms unencysted, yet held together
by some glutinous substance. .

The remaining papers do not deal with microscopical mat-
ters, excepting a very short one’by Dr. Anton Schneider,
“ On the Hematozoa of the Dog.”

Archiv fur Naturgeschichte (Leuckart und Troshel). Third
Part, 1865.—There are the following papers in this journal
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mina form a complete organ, without interruptions. Moreover,
he has made his examinations on fresh specimens of tissue, in
which contractility and irritability still remained. Sections
were cut from frozen muscles, by which means very thin yet
unchanged specimens could be obtained. Osmic acic (OsO*)
was used to test whether the terminal lamina possessed pro-
perties similar to those of the medullary part of the nerve.
It was found that there was no coloration of the tissue, and
hence it is inferred that the terminal lamina has none of the
medullary matter of the nerve in it.

““ On a New Mode of Parasitism observed in an Undescribed

. Animal” is the title of a paper by Dr. Lacaze-Duthiers in this
journal for the 13th of November. In studying the marine
fauna of the coast of Tunis M. Duthiers observed on the
polyp of an Antipatharian little, flattened, reniform bodies,
of arose colour. On opening one of these bodies a colony
of living animalcules escaped, which were seen to be embry-
onic Crustacea. The body from which they escaped appeared
to be a nest, but when placed beneath the microscope it was
found to be a living organism. It has the appearance of a
minute lobster, with six pairs of claws, and a large alimentary
canal of a brown colour. Dr. Duthiers proposes to call this
little Crustacean Laura Gerardie. The most remarkable
part about the animal is its mode of parasitism; it is at-
tached to the polyp by a number of little tubular “ roots,”
which spring from the carapace, and plunge into the tissues
of the Gerardia. The liver is very largely developed indeed ;
the circulatory and respiratory organs are at a minimum.
The generative organs are very remarkably disposed, since
the parasite is hermaphrodite. M. Duthiers promises other
memoirs as the result of his investigations when on his voy-
ages. -
In the  Comptes Rendus’ for the 20th November the same
author publishes a paper ¢ On the Multiplicity and Termina-
tion of the Nerves in the Mollusca.” He takes Thetys lepo-
rina as his type, and proceeds in the present memoir to deal
with the distribution and termination of the buccal nerves
in a most detailed and careful manner.

The same number contains some interesting researches by
M. P. Bert “ On Animal Grafting.” The microscope may
well be -applied to investigate the phenomena of growth which
are here manifested.

Annales des Sciences Naturelles.—The June number of this
journal contains two valuable microscopical papers, one by
M. Lacaze-Duthiers, “ On the Spicules of Gorgonie” as
specific characters, and the other by M. Alexander Agassiz,
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and the other to the vegetable, side of the imaginary (?) line
which divides the two great kingdoms of organized beings.”
In fact, the deductions as to the animal nature of the Péri-
dinens which Professor Clark seeks to draw from his re-
searches do not apply to these beings, since the Infusorian
. he examined was not a Peridinium, but a Urocentrum. This
does not, however, detract from the value of Professor Clark’s-
observations.

Miscellaneous—An ingenious device for a growing slide is
given in ‘Silliman’s American Journal of Science’ for Sep-
tember, 1865, by H. L. Smith, of Kenyon College, U. S.
The “slide” consists of a rectangular glass cell 3 X 2 inches,
and about ;;th inch deep. A small hole is drilled in the
cover, which is closely fitted and cemented to the cell, ex-
cepting at one corner, which is cut away so as to allow the
introduction of water into the cell by a pipette. The living
object which it is desired to keep supplied by fresh water is
placed near the small hole drilled in the cover, and it and
the hole are both covered by a piece of thin glass. As the
water in which the object is placed dries, more is absorbed
by capillary attraction from the cell through the small hole.
The cell will need replenishing (through the larger hole left
by the cutting away of the corner of its cover) but once in
three days. This simple little appliance seems to be a very
valuable addition to microscopical apparatus.


















" PROCEEDINGS OF SOCIETIES.

MICROSCOPICAL SOCIETY.

OcTtoBER 1125, 1866.
JaMES GLAISHER, Esq., President, in the Chair.

Mz. RoPER read a communication received by him from the
Royal Soeieri of Tasmania, and added that copies of the * Trans-
actions ” of that Society had been transmitted and would be placed
in the library.

The Secretary stated that there were no papers to be read. He
also announced the resignation of the late gumtor of the Society,
and the appointment of Mr. Evans to that office. The members
were requested to return to the Secretary all books, &c., belong-
ing to the Society, in order that a proper account might be taken
of the Bociety’s property. With reference to papers to be read
at future meetings the President suggested that he should be in-
formed beforehand of their subjects, so that notice might be given
in the ‘ Atheneeum,’” and otherwise, thus giving gentlemen qualified
to discuss them the opportunity of coming to the meetings pro-
perly prepared.

. INoE called the attention of the Society to some diseased
wheat from Droxford, Hants. It was grown on a field of three
acres and three quarters, and the crop was so seriously damaged
that the whole sold for only £6. He hoped by thus bringing the
matter before the Society to elicit some information as to the
nature of the disease in question. .

Mr. Suack said—If I had known that there were no papers to
be laid before the Society this evening, I would have brought and
shown to the Society the new form of spectroscope I received, a
few days ago, from Mr. Browning. I expressed at the last meet-
ing a belief that the best spectroscope would be a direct vision
one. I thought that looking round a corner was an inconvenient
thing for microscopists to do, and if a spectroscope could be
arranged to pull in and out with facility, and capable of being
adjusted with nicety, it would be highly appreciated. Now Mr.
Browning has been experimenting with Mr. Sorby for some time
on a spectroscope which is being brought out, and I believe he
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that they all tend to produce decayed matter on the surface of
the body, and this matter is sometimes situated too deeply to be
cleared away by ablution. Here Providence has prepared the
parasite to eat it away or to be sown into, and, so to specak,
nourish it away. Where the parasite is vegetable there is a soil
produced ; in that soil the parasite thrives, and it carries away
the soil until at length, in many cases—the common ringwormn for
instance—though nothing is done to remove it, the whole soil is
after a few years absorbed by the parasite, and the diseanc is
cured by the parasite—cured by its own’ agency irrespective of
the physician. Now, there is a tendency in all diseases to be
cured by nature. There never was a fever or any other diseass
in which there was not to be found (if you would search for it)
an effort of nature to remove that disease. We are apt some-
times to be blind to this; but, if we have anything to do as
medical men, it is to find out what nature is doing to assist
nature when she seems feeble, and to check her when she seems
to be doing too much—for, strange to say, nature often does too
much. Sometimes to relieve inflammation she produces gangrene ;
gangrene would destroy life, and therefore we must cut oft the
gangrene. Sometimes parasites do too much, and, as Dr. Tilbury
Fox has rightly remarked, they produce disease; but they do not
originate gisea.se, for disease always originates them. 1 deny
that the so-called new class of diseases called parasitic diseases
are a class at all, and I demur to the term altogether. If the
term means that diseases are produced by parasites I deny it
in toto. The disease forms the anides, a soil or food for the
parasite, and the parasite comes to feed upon it; the disease is
there before, or tﬁe parasite could not be there. But then, if
what is meant by ¢ parasitic diseases” is that they are no¢
diseases produced by parasites; that they are diseases attended
by parasites, incidentally or accidentally, then I maintain that
there is no distinction, for every disease is accompanied by
parasites. There never was a disease of animal or vegetable
matter that was not attended by parasites, or for which some
parasite has not been prepared to carry away the results of the
disease, and it is only because we shut our eyes to one half of
nature while we are dreaming of the other half that we do not
see these things plainly. It is a law of nature that Providence
sends no evil in the shape of a disease for which it does not send
the remedy; and, therefore, I am sorry to have observed that
many clever men both here and abroad have taken upon them-
selves to say that there is a distinct class of skin diseases pro-
duced by parasites. They might as well say that there was a
distinct class of eye diseases, of brain diseases, or nose, or any
other diseases. These diseases, in common with all others, are
attended with parasites, as may be frequently discovered by the
microscope, which is nothing but a peep into nature. He con-
cluded by stating that if any of the members were desirous of



58 PROCEEDINGS OF SOCIETIES.

examining the parasitical products of skin diseases, he should be
happy to afford them two or three hundred cases a week.

Mr. Svack said —In some prolonged examinations of the
vinegar plant made under various circumstances, I have found
nearly all the forms of cells which Mr. Hogg has described as re-
eulting from the spores or cells generated by certain peculiar
forms of disease. I paid some attention to the development of
these fungi, and I was exceedingly pleased to find so distinguished
an authority making havoc among the numerous species of these
minute bodies. 1 thihk it would not be without interest if the
members would get so easily obtainable a thing as a vinegar
plant, and, by growing it under different conditions, find these
different cells all associated with a great quantity of bactrium
cells as they appeared in one of Mr. Hogg’s experiments. I think
that experiment confirms the opinion I have expressed, that when
a large quantity of bactrium cells are associated with yeast cells,
the acetous fermentation appears to set in.

Dr. VarLEY explained the curative effect of carbonic acid gas
in certain diseases, and detailed the method of application as pur-
sued by himself and his late uncle.

The PRESIDENT, after some remarks on the importance of the
microscope in pursuing medical inquiries, proposed a vote of
thanks to Mr. Hogg and Dr. Hunt, which was carried with ap-
plause ; and announced that the former had promised to present
to the Society a number of specimens illustrative of his paper.

The PrEsIDENT announced the receipt of a paper from Dr.
Greville, on “ New and Rare Diatoms.” (‘ Trans.,” p. 1.)

DuBriy MicroscoricaL CLUB.

May 18th, 1865.

Mr. Archer exhibited, from a gathering made near Euniskerry,
a number of globular, densely spined bodies, with green contents,
the spines very numerous, very slender throughout, and acute.
These bodies were generally to be found distributed in pairs over
the field, and they might easily at first sight be taken for so
many zygospores of some Desmidian ; but, much as such a struc-
ture resembled a possible zygospore, these bodies were not like
that of any known Desmidian, nor was there any evidence in the
gathering that they might actually be zygospores of any form
not yet known in the conjugated state. Hence, but for an obser-
vation made by Mr. Archer on a previous occasion, the source of
the curious bodies now exhibited would have been not a little
puzzling.

In a gathering made (not, however, from the same locality)
during last year, Mr. Archer had taken a quantity of the rather






60 PROCEEDINGS OF SOCIETIES,

one nor the other that he had before him. It is possible that
some of these smooth green bodies may have originated from the
Penium, and never had a spinous coat developed.. In a small
form of Mesocarpus (which, not being conjugated, could not be
identified) Mr. Archer had lately seen a number of minute stellate
bodies (“ asteridia ”’) similar to those not infrequently seen in
Spirogyra, but with fewer and longer spines. But what makes
that circumstance more especially worth noticing is that he had
observed the slipping out of the smooth inner cell from the spinous
outer coat by a rent, and this taking place still within the joint
of the Mesocarpus ; he had not, however, noticed any evidence of
any further growth or of a self-division. Be, then, the nature of
these curious bodies in the Penium, in the Mesocarpus, or the
more common similar growths in Spirogyra, what it may, it is at
least highly probable that they are all analogous structures, and,
in our present want of knowledge as to their true nature, they
must remain “ asteridia.”

Mr. Archer likewise exhibited a Cylindrocystis (Menegh.) as
yet undescribed, and for the purpose of comparison and contrast
placed side by side therewith, under other microscopes, specimens
of Cylindrocystis Brébissonii (Menegh.) and of Cylindrocystis
crassa (De Bary), when the absolute distinctness of all three spe-
cies was readily apparent; and not only was their distinctness
striking when viewed microscopically,but the difference in their ap-
pearance in the mass to the unassisted eye was abundantly evident.
The present plant Mr. Archer had as yet seen only in one locality,
near Lough Bray, and there in several pools he had noticed it for
three years past, but he regretted that, although he had annually
taken specimens, he had not as yet been fortunate in finding
this species conjugated. This plant formed a red stratum at the
peaty bottom of the shallow pools, of some two or three inches in
depth. It was greatly narrower and greatly longer than C. Bré-
bissonit, the ends truncate, and a microscopical examination
showed that its red colour was due to the tint of the cell-wall, and
not to that of its contents. In this year’s gathering it was mixed
in some pools with C. Brébissonii, but these two very distinct plants
side by side maintained their own characteristics absolutely. When
Cleve’s name, Penium rufescens, for a new species (in ‘ Ofversigt
af Kongl. Vetenskaps-Akademiens Forhandlingar,’ 1863, p. 493)
first caught his eye, Mr. Archer imagined that the red colour
rendered it likely that these two plants were the same, but an
examination of the description and figure sets the point at rest—
they are absolutely distinct, and could never be mistaken the one
for the other ; besides, Cleve adwmits the genus Cylindrocystis as
distinct from Penium, thus precluding the likelihood of his de-
scribing the plant now exhibited (if, indeed, he had found it) under
the latter genus.

Captain F. W. Hutton then brought under the notice of the
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club a small pair of forceps, manufactured for him by Mesars,
Yeates and Son, 2, Grafton Street, Dublin, to be used in connec-
tion with Messrs. Smith and Beck’s “ opaque-dixc-revolver.”

He had found, when using the discs as supplied with the re-
volver, that great inconvenience resulted from having cither to
fasten the object on to the disc with some sort of cement, or clse
to place it in.a drop of water to prevent its slipping off when the
disc was inclined at an angle with the horizon. For practical
working purposes both of these processes are very objectionable ;
the first on account of the time it takes and the trouble in
changing the object, the second on account of many parts of the
object being covered by a film of water with rounded surfaces,
which completely alters its appearance, and also because when
the object is under examination for rome little time the water
dries up and the object suddenly slips out of view, perhaps, in the
middle of an observation.

To remedy this he asked Mr. Yeates last autumn to make a
small pair of forceps to fit into the hole in the “ revolver ” like
an ordinary disc, which he succeeded in doing, and which Captain
Hutton had found to answer his purpose perfectly.

In construction it is very simple, and will be readily understood
from the accompanying figure, which represents a section of the
forceps drawn about four times the natural size, in order to make
it clearer; the shaded portion representing that part of the “ disc-
revolver ’ into which the forceps fit, the unshaded part the
forceps themselves.

a b Is a disc of brass of the same size and shape of the discs
upplied by Messrs. Smith and Beck, a round hole of the same
size as the hole in the “revolver” being drilled through the
centre. ¢ d Is an arm of the forceps fixed firmly into a &, and
has a longitudinal groove cut in the inside, into which the movable
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organization of the plant, as he had mentioned at the meeting of
the club on the 19th January last; and it seemed to him at least

robable that here, too, they bore a relationship to the torulose

laments corresponding to that of the similar threads in C. ebe-
newm ; that is, that C. Arnottii may be, in truth, when found in
fruit, proved to be a lichen, the slender accompanying threads
representing the fibrous element in a typical lichen, and the
torulose filaments themselves, here the marked and conspicuous
part of the &ant, the gonidial element. This, of course, until one
or both of these plants be found in fruit, is but a conjecture, but
one not without foundation, as Ceenogonium, in its fruit a true
lichen, is quite as aberrant in its thallus, the structure of which
latter seems essentially to agree with that of the plant under
consideration.

Dr. Moore exhibited the seeds of Disa grandifiora by reflected
light. The reticulated outer skin of these formed very pretty
objects.

Mr. Archer showed fine specimens of Sciadium arbuscula (Al
Braun) new to Ireland. This remarkable little alga had been
recorded from several localities on the Continent, but only once
before in Britain. The record in Britain was founded on three
minute imperfect specimens, discovered by Currey in a pool on
“ Paul Cray Common,” in Kent (‘ Quar. Journ. of Mic. Science,’
Vol. VI, p. 212); but although those specimens were not fully
developed, they were quite enough to determine the plant. The
specimens now exhibited showed the most varied stages of growth,
from a simple, nearly cylindrical cell, mounted on a slender
peduncle, by which is was attached (and in this stage it might be
readily mistaken for a Characium), up to a complete tree-like
structure, with tertiary umbels. Very frequently the cells
were very elongate, and sometimes considerably curved, in this
respect unlike the figures given by Braun in ‘ Algarum unicellu-
larium genera nova et minus cognita,’ t. iv. But in length and
breadth, and in general outline of the cells, in the different speci-
mens great variety occurred ; and Mr. Archer thought that there
was no ground for assuming more than one species, although
Braun had described three forms as distinct (loc. cit., pp. 106-7).
There is undoubtedly great affinity between Sciadium and Ophio-
cytium, a young Sciadium, if detached before forming the first
umbel, being very like some individuals of Ophiocytium apicu-
latium (N2ag.). But no plant of Sciadium presented itself so much
curved as is the case in Ophiocytium (in which the cells are mostly
spirally contorted, often forming many coils) ; not to speak of the
umbel{;te mode of growth of the former, by the gonidia remaining
in the form of an umbel at, and becoming developed around, the
opened apex of the parent cell, and in the latter the gonidia
becoming wholly free and developed as separate, isolated indi-
viduals. These specimens were taken in a pool near Bray, and
were attached chiefly to Bdogoniwm tumidulum and to Vaucheria.

o Y e
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Dr. E. Perceval Wright exhibited the dental apparatus sn
situ of a tubicolar Annelid, which in all probability is the
Nereis tubicola (O. F. Miiller), as described in *Zoologia
Danica,’ but which does not belong to the genus Onuphis (Milne-
Edwards). The teeth are like those commonly met with in that
section of the family Kunicea distinguished by baving teeth, and
they consist of a pair of sickle-shaped and three pairs of serrated
horny teeth, in addition to a pair of well-developed teeth con-
taining carbonate of lime.

Dr. John Barker showed fine cxamples from a copious gathering
made in the Pheenix Park of the always beautiful Tolvox globator.

Mr. Archer wished, while Volvox was before the meeting, to
mention that he had lately made some observations on the ama-
boid condition of the gonidia of this organism, largely confirming
Dr. Hicks’s interesting statements.

MMr. A.rchir then exhib(ilteﬁl fine and benutifulffresh exump]gs of
ougeotia glyptosperma(deBary)in everystageof conjugation,from
theutgxist a ypgoacﬁpof the pa.re:{t ﬁlamexx?;:s ugp to thé| ﬁgxlly formed
and remarkably grooved zygospore. He showed de Bary’s figure
of this g)ls,nt (‘ Untersuchungen iiber die Familie der Conjugaten,’
t. viii, figs. 20, 21, 22, 28, 24, 25); also living conjugated examples
of Mesocarpus parvulus and M. scalaris, in order to draw attention
to the distinctions between Mougeotia glyptosperma and the latter
—distinctions surely correctly regarded gy e Bary as of generic
value. This plant, as accurately identified, must be called new to
Britain ; but 1t is not impossible that it may have been before met
with, and recorded under the name of Mesocarpus intricatus ; but
Mr. Archer had never seen authentic specimens of the plant known
by the authorities under the latter name. Professor de Bary does
not himself seem to have seen living examples of his Moug.
glyptosperma, as his descriptions are drawn up from dried speci-
mens from Professor Alex. Braun’s herbarium ; therefore it would
seem as if this plant must be accounted rare. But the present
remarkably pretty plant, as De Bary well points out (loc. cit.), is
not truly a Mesocarpus, but in its mode of conjugation more
nearly approaches certain Zygnemata, In a systematic point of
view, it presents double affinities, but it is nevertheless per s¢ at
once readily and unmistakably distinct, especially when seen
conjugated. It is, no doubt, related, on the one hand, to Meso-
carpus (Hass.) ; like it, the endochrome forms a compressed lon-
gitudinal band, and like it, too, the zygospore is formed half-way
between the two conjugating joints. But it is distinguished
strongly by the fact that here the whole cell-contents,  primordial
utricles” and all, of the two conjugating joints, completely coa-
lesce, leaving the old cell-walls wholly empty, in order to form the
zygospore ; whilst in Mesocarpus the contact of the “ primordial
utricles” of the two conjugating cells is not followed by a complete
coalescence of the two into the zygospore, but, by a concentration
of the principal part of the green and solid contents ir =~ -
VOL. VI.—NEW SER.
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In Mr. Archer’s plant instances of such series of quadrate cells
were frequent, but in no instance were they found empty, nor
could he see any indication as to which he would feel at al{ satis-
fied that in his plant these peculiar cells were the mother-cells of
androspores. Yet it is probable they may have been, for, although
he had not been able to perceive the origin of the androspores, the
dwarf male plants were present in abundance, and the andro-
spores from which they were produced must have originated
somewhere, although this was, unfortunately, failed to be made
out.

Again, Vaupell lays great importance on the terminal hair-like
prolongation to the filaments, and he names his plant setigerum
accordingly. Now, this character i8 one met with in other forms,
and Pringsheim attaches little weight to it, and Vaupell himself
mentions (loc. cit., p.20) that even in his plant they were not always,
but only mostly, found. Perhaps, however,like the terminal mucro,
which in &Edogonium Itzigsohnii (de Bary) is certainly a special
character, and seemingly alwsys present in young plants (as
pointed out by Mr. Archer at last meeting of the club), it may
often become detached, and thus many of the filaments seem as if
destitute of this prolongation. But be this as it may, and its pre-
sence or absence worth what it may, in the plant now exhibited
it may be mosf safely said that it does not exist at any time, which
circumstance, so far as it goes, serves to remove it from Vaupell’s.
And the presence or absence of these hair-like attenuated pro-
longations may, perhaps, be of more value than Pringsheim sup-
poses, inasmuch as Vaupell believes that the vegetative growth of
this part of the filament follows another plan from that of the
ordinary (Edogonium-plant, 1n that here, he says, the growth is
like that of orsinary Conferve, and that no “ cap-cells” exist. If
this be true, these hair-like prolongations exhibit a perhaps note-
worthy differentiation of structure from the rest of the plant.

‘With the foregoing exceptions, the present plant seemed quite
to agree with Vaupell’s plant, the form, structure, and position of
the dwarf male plants being alike, as well as that of the antheridia,
spermatozoids, and oogonia. Two oogonia sometimes occurred,
indeed, in direct succession.

By a fortunate coincidence, Mr. Archer was able to place on the
able living fruited examples of some other_species of (Edogonium,
as to which he thought no doubt could exist as to their identity
with certain of Pringsheim’s species, though he had unfortunately
been unable to preserve any specimens. These were (Edogonium
tumidulum, Egemelliparum (?), and (E. Braunii. He was unable to
lay hands on (&. eckinospermum, though he had met with it lately.
He took the opportunity to mention that he had lately taken an
(Edogonium which he could not but refer to (. Rothii, which
presented the peculiarity of the oogonia being developed in direct
succession to tEe number of eleven and lesser numbers. Although
the number of eleven was not infrequent, it was perhaps singular
that he had never once seen a greater. This pecnliarity gave {}e
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(elliptic in side view) was fully formed. The whole mass thus
assumed a most remarkable appearance. It would be hard to
guess why each conjugating pair became so closely embraced by
80 many other fronds, seemingly themselves with no intention to
conjugate, or how they were held together, no common mucous
investment or matrix being evident. It was only by pressing
them out and so separating the fascicles of fronds, that the conju-
gated pair with its zygospore could be fully disclosed, although
without doing so the dark central zygospore could be seen throuﬁh
the mass. These specimens occurred as a thin floating film on the
surface of a pool in “Feather-bed Bog,” exposed to the warm
sun, and almost looked to the eye as if dry on the upper surface.
Some of this thin stratum was easily made to flow into a small
bottle, when it was readily seen that 1t was composed of quantities
of this species, to the naked eye, in this aggregated state, some-
what like the little clusters or fascicles formed by Aphanizomenon
Slos-aque, but, of course, of a different hue and on a scale consider-
ably reduced.

Mr. Archer also showed specimens of the minute Palmel-
lacean plant, Nephrocytium Agardhianum, var. minus (Nig.).
Be this a form or a species, it must be counted new to Britain,
for, even as may be contended, that it is but a developmental
stage of some higher plant, it is at least one which has not before
been detected in this country. Nigeli, indeed, himself considers
the two forms described by him as varieties of one and the same
plant; and the fact that in the present gathering both forms—
that is, Nephrocytium Agardhianum majus (Nag.) and V. dgard-
hianum, minus (Nig.)—occurred, seems, so far as it goes, to
strengthen this view, but Mr. Archer had not as yet seen any
forms that could be regarded as intermediate. The former
occurred very sparingly in the gathering, the latter tolerably
abundantly. On the other hand, the former (“majus’”) had
occurred to Mr. Archer once before in a pool near Lough Bray
(the present gathering was made in the “Rocky Valley ), and
again in a gathering made by Captain Hutton, in spring, in the
County of Donegal, and in neither instance did the latter
(““minus ) make its appearance. The plant now exhibited
agreed very well with Nigeli’s figure; there was the same
elongate, elliptic, or somewhat reniform outer envelope—the same
elongate figure of the contained cells—the same spiral arrange-
ment of these, and seemingly the same dimensions. The greatest
difference seemed to be that in the present plant the cells imme-
mediately after division appeared to be somewhat attenuated
towards the ends turned towards each other where division had
just taken place, lending to snch a somewhat cuneate figure.
But this difference may arise from Nigeli’s drawing being taken
some time after division had been accomplished, when the cells
seem to acquire a like figure at both extremities, thus losing the
attenuated ends, and as they grow in length assuming a slight
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think, a doubt as to whether it is correct to throw them together
. a8 one species, the texture of the shells as well as the form of their
mouths being very different.

All the named varieties of Miliolina occur in abundance, and
among them are great numbers of evideutly distorted and mis-
shapen specimens, which appear to me to give no help whatever by
the way of supplying inosculating forms, %ut may prove useful in
indicating facts bearing on the general development of the animals.
Specimens with the last chamber, not broken, but clearly left in-
complete, are by no means uncommon.
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lently with some of the stops ; best, however, with the second
of the former illustration, the stop with the largest circular
holes. The Nachet’s 7 I use, is without a covering glass
adjustment, so that it is really wonderful the definition it
gives with the aid of the stop I have described.
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connection with the cause of the disease. Before proceeding
avny further, however, we must at once state that they have
nothing whatever to do with it, as a cause; the interest
attached to them is, nevertheless, very great to the zoologist,
since the study of them promises to add some valuable facts
to the knowledge we at present possess of that most interest-
ing group of Protozoa—the Gregarine. The bodiesobserved
in the flesh of oxen are described by Dr. Lionel Beale, who
has carefully examined them,as elongated spindle-shaped sacs,
. containing granular reniform bodies arranged horizontally,
and apparently capable of multiplying by division. The in-
vesting sac is covered with minute, motionless, hair-like bodies.
No nucleus is present in the sac; but the reniform granular
masses are stated by Dr. Cobbold to possess nucleoli. The
structure thus presented is not far removed from that of
many Gregarine, particularly of the larger individuals occur-
ring in the earthworm, though the hair-like processes some-
times observable on these are considered as extraneous by Dr.
Lieberkiihn.* The compacted reniform masses may be con-
sidered as the results of a process of segmentation, similar to
that by which the pseudo-navicule are formed. The bodics
thus described are by no means peculiar to diseased cattle;
they are met with in the healthy muscles of the ox, sheep,
pig, deer, rat, mouse, mole, and perhaps other animals. Dr.
Cobbold, in an article in the ¢ Lancet,” gives an excellent
résumé of the case.

Miescher, in 1843, described such bodies from the muscles
of a mouse, and a very good account of them, obtained from
the muscles of a pig, is given by Mr. Rainey in the ¢ Philo-
sophical Transactions’ for 1857, though he erroneously
regarded them as the young stage of cestode entozoa. They
have been described under a variety of titles, such as worm-
nodules, egg-sacs, eggs of the fluke, young measles, corpuscles
produced by muscular degeneration, &c. When considered in
connection with the minute cysts described by Gubler,
Virchow, and Dressler, from the human liver, they have an
especial interest ; and the observations of Lindemann on the
psorospermial sacs obtained from the hair of a peasant at
Nischney-Novgorod, and in the kidneys of a patient who died
from Bright’s disease, bear very strongly on the nature of
these bodies. The people of Novgorod are believed to get
these parasites from washing in water in which Gregarine
abound. The most interesting inquiry which is placed before
us by these various facts is whether, as Professor Leuckart

* See our last 