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Up ta this point the author reared the larva in small glass tubes
like thimbles, corked and turncd bottom upwards; and it was upon
the surfaco of tho cork that the above changes tock place. 1le now
cmployed a glass tube about < inches Iong and 1 inch in diameter,
stopped at tho bottom with a piece of sponge, and filled with carth,
upon which he placed the Searabereoid larva (as Riley has called the
same stage in Epicauta). Thelarva immediately buried itself and
formed, o little above the sponge, ugainst the wall of tho tube, a
small chamber or cavity. Iu five days more a fresh change of skin
took place, producing a pupa like that of a Aluscide, having four
small mamillee at the apox, and three pairs of small mamille at
tho part where the legs were, Its colour is horny whito; and it is
motionless, looking exactly like a chrysalis. This state lasts
through the wiuter, the only sign of lifc being the issuing from its
pores, from time to time, of a transparent colourless liquid, which
remains for some days at the surface of the body.

On the 15th April this pupa burst its envelope, and gave issue to
a white grub, very like the Searabewoid larva, but withont its robust
claws and jaws, only presenting rudimentary feet, each composed of
three short and thick picces. This grub moves slowly in its cell,
but does not go out of it or eat, On the 30th April thercis a
fresh change, producing a nympha of the regular coleopterous type,
having all the limbs recoguizable. It is at first white, but soon
becomes coloured; on the 17th May it was already very dark; and
on the 19th the bectle was visiblo in the cell ready to mako its ap-
pearance. The complete development of the inscet thus occupics a
year. The author belioves that in mature the inseet preys upon
burrowing bees, such as Halictus and dndrena— Comptes Rendus,
May 26, 1879, p. 1089.

On the Systematic Position of the Volvocinee, and on the Limits of the
Vegetable and Animal Kingdoms. DBy M. E. Mavras,

Since the publieation of the memoirs of F. Coln upon the Volvo-
cinee, it seomed that the old debates respecting the systematic posi.
tion of those Microphytes were closed for ever, Every oue, in faet,
had adopted the opinions of this naturalist; and in all the general
treatises the Volvocinewm are arranged with the Algre.  Stein, in his
fine volumes recently published upen tho Flagellato Infusoria, recurs
to the old view of Ehrenberg, and reclaims the Volvocinee for the
animal kingdom, placing them among the Infusoria. As this ques-
tion affects important problems of cellular morphology and goes to
tho very heart of tho controversy on tho limits of the two organie
kingdoms, I have thought it useful to make known to the Academy
some observations and considerations opposed to the conclusions of
the learned professor of Yrague. >

With Stein, the true criterion which enables a Protozoon to be
distinguished from a Protophytc is the simultancous presence of
vibratile eilia or flagella, of countractile vacuoles, and of a nucleus
in one and the same creature. The Protozoa alene, according to
him, combine these three organs; no well-characterized plant pos-
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sesses them together. Mo insists repeatedly upon this character,
especially at pp. 87, 47, and 51 of -the work above cited. It ison
account of the simultanecus existence of these three organs, ascer-
tained by all observers, and partieularly by F. Cohn, in tho Volvo-
cineze, that Stein has excluded them from the vegetable kingdom,
and placed them among the Flagellate Infusoria. We shall find
that this eharacter is of no importance, and that it oceurs in Algze,
upon the vegetable naturo of which Stein himself would not venturo
to cast a deubt,

In the first place, it is useless to dwell upon vibratile cilia; every
one knows that all zoospores are furnished with them.

I pass to the contractilo vacuole. And here I cannot refrain from
oxpressing my astonishment to sco a naturalist so oxact, and gene-
rally 50 well informed, as Stein still denying the esistence of this
organ (p. 47) in well-characterized plants. It has been scen by
Leitgeh, De Bary, Fresenius, Strasburger, Dodel-Port, and Cien-
kowski in the zoospores of Saprolegnic, of Cystopus, of Myxomy-
cetes, of Palmellaccwe, of Ulothriz, of Hydrurus, of Chatophora, &e. ;
I havo myself indicated it in Microspora floccosa and Stigeocloniwm
tcnue ; and I am convineed that it will be found in many other zoo-
spores if it is sought with high magnifying-powers and under good
conditions of observation. At any rate, the numerous facts already
ascertained are sufficient to refute the assertion of the celebrated
professor of Prague.

There remains the nueleus ; and Stein, in denying its existence in
tho zoospores of the Algew, is in accord with everybody. All the ob-
servers who, sinco Thuret, have studied these organisms have been un-
able to discover a nucleus in them ; and Strasburger, quite recently
(¢ Botan. Zeitung,” April 25, p. 274), assumes that the nucleus of the
zoospores of Ulothriz does not oxist during its wandering period, and
is reconstructed afresh at the moment of germination. I have tried
to verify these assertions by the aid of very preeiso methods of ob-
servation, which I have long employed in the investigation of the
nucleus and nucleolus of the Infusoria; and in the zoospores of
Aierospore floccose and of an undetermined Edogonium I have found
a very distinetly characterized nueleus.

I placed upon the glass plate a small drop full of zoospores of
Aierospora, covered it with the thin glass, and drew away the water
by aspiration, so that the zoospores were slightly compressed and
rendered nearly motionless. I then ccmented two of the opposite
edges of the covering-glass with paraffin; and when it was well
fixed I caused a drop of alcohol to penetrate beneath it by drawing
off the water with bibulous paper. The zoospores were quickly
killed, and retained by compression between the two plates of glass.
I then replaced the aleohol with water, and the latter with saturated
plerocarminate. In a few minutes, the action of the reagent being
sufficient, I drew it off and replaced it by water, always by means
of bibulous paper, and then replaced the latter by crystallizable
acetic actd. This last reagent immediately clears the object; and
there is then seen, in the rostral region of the zoospores, a small
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spherical nucleus of an intense red colour and very distinetly
defined, the rest of the body rcmaining very pale. As the acetic
acid is very volatile, one has only to place atthe cdge of the covering-
glass a drop of glycerino, which penetrates and replaces the evapo-
rated acid, preserving the form of the zoospores. e thus obtain a
preparation which only requires luting to bo rendered permanent.

With the zoospores of (Edogonium, of which I had only a small
number, I followed g rather different method. I killed them by
exposing the drop of water for a minute to the vapours of osmic
acid of 1 per cent.; I then cemented them under the covering-glass
by means of paraffin, colonred them with the picrocarminate, and
afterwards cleared them with tho acctic acid and glyeerine. The
action of the picrocarminate requires to be continued longer than in
the method with aleohol. The nuclens, situated in the middle of
the body, rather a little behind than in front, appears like a small
red sphere.

These zoospores were killed during their period of mobility. The
nuclei could not bo confounded with the amylaccous corpusclos
which are met with in many Volvocinew besides the true nucleus.
Thoe amylaceous corpuscles never acquire a red colour in prepara-
tions made in accordance with the methods here employed. Wo
have thereforo to do with true nuclei, combined with vibratile cilia
and with contractile vacuoles, in zoospores of Algzw. The two Algx
studied have zoospores belonging to two different types, those of
Microspora being flagellate, and those of Edoegonium furnished with
a circlet of vibratile cilia. I am persuaded that if the zoosporcs of
the other Algx aro suitably investigated a nucleus will be found in
in all of them.

The new criterion proposed by Stein for distinguishing the two
organi¢c kingdoms is therefore of no value. Morcover, to seck a
well-defined boundary between plants and animals scems to mo to
be a scarch very little in harmony with all the recent progress of
biological studies. The latest works all tend more and more to de-
monstrate that all tho barriers which it had been attempted to raiso
between these two groups have nothing fundamental or real in
them. From the physiological point of view, Claude Bernard has
established incontestably the biological unity of the living world.
The same conclusion springs from all the morphological results that
we have attained. At present neither physiology nor morphology
furnish any exclusive character belonging to one or the other of the
two kingdoms. When we study the amphibiological ereatures which
swarm in the lower grades of the living world we may therefore
sometimes be puzzled where to class them. It is nceessary then to
consider tho totality of the characters ; and, without having recourse
to a third kingdom, we may almost always succeed in finding in
them tendencies and affinities which enable us to assign them a place
in tho existing categories. It is by tho consideration of these
general characters that I am in complete accord with Cohn and other
writers in classing the Volvocines among the Algw, side by side with
the Palmellacee, tho Conjugatee, and the Zoosporcze.——C’omplcs
Rendus, June 16, 1879, p. 1274,



