BRITISH DESMIDS: A
SUPPLEMENT TO BRITISH
FRESH-WATER ALGAE



Published @ 2017 Trieste Publishing Pty Ltd

ISBN 9780649405183

British Desmids: A Supplement to British Fresh-Water Algae by M. C. Cooke

Except for use in any review, the reproduction or utilisation of this work in whole or in part in
any form by any electronic, mechanical or other means, now known or hereafter invented,
including xerography, photocopying and recording, or in any information storage or retrieval
system, is forbidden without the permission of the publisher, Trieste Publishing Pty Ltd, PO Box
1576 Collingwood, Victoria 3066 Australia.

All rights reserved.

Edited by Trieste Publishing Pty Ltd.
Cover @ 2017

This book is sold subject to the condition that it shall not, by way of trade or otherwise, be lent,
re-sold, hired out, or otherwise circulated without the publisher's prior consent in any form or
binding or cover other than that in which it is published and without a similar condition
including this condition being imposed on the subsequent purchaser.

www.triestepublishing.com



M. C. COOKE

BRITISH DESMIDS: A
SUPPLEMENT TO BRITISH
FRESH-WATER ALGAE

ﬁTrieste






INTRODUCTION.

The Dagmids, to which thia volume is devoted, eonstitute
the first family of the Zygophycesw® or, according to some,
form & distinct section of the Conjugate, clogely allied to the
Zygnemaces.

The configuration of the colla i multiform, from the single
cylindrical and spindle-shaped, to those with most eomplicata but
symmnetrical, lobate, or deniats ontlimes, whilst each species
retains always ite characterislic form. In most cases ench ecli
is divided into two egual and sywmetrical halves by s crosa
eonatriction, which is either a ehallew groove or a deep and
narcow ineision, 30 deep as toeonvey to some observers the im-
pression that esch coll coneisted of a pair of closely onited
bodies of eque! dimeneione, These eclla live eeparate from eagh
other, and are free, or clse are united end to end in a filament,
whilst each cell retains its own jndividuality, They are smr-
rounded by s cellulose membrane, which, in some cases, must
contain considerable inorganie matter, eiuce, when ealeined
carcfolly, the remaing etfll retain their original form. As
Ralfa t long age intimated, “fall the Deemidien are gelatinoas.
In some, the muoeos is condensed inte a distinct and well-defined
byaline sheath or covering, ss m Desmidium cylindrioum and
Staurastrum femidum ;1o othere it 18 more attenuatod, and the
fact that it forms a covering s discerned enly by its preventing
the contact of the coloursd cella. In general, ite quantity is
merely enfficient to hold the fronds together in a kiod of flmy

* Bea Qooke, " Frosh Water Alge,” p. T4
+ Ralfs, " British Desmidicos,” p. 13,
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clond, which is diapersed by the slightest touch. When they
are Jeft exposed by the evaporation of the water, this mueus
becomes denger, and is sppavently secveted in larger quantities to
protect them from the effects of drought. 1 have ohserved
more especially that Fetmemorwe gronulates and Penium Srebis-
aomii, under such cirenmstancos, form s distinet mocons
stratom.”’  With the exception of Jpherozosms the side walls
only of the cells united in vows, or chaing, are surrounded by
muens, s long a8 they remain connected, buk, when they
becoma free, the at ends aleo secrete mucus.

A delieste primordial membrone, intimotely joined to the
eellulese membrane, surrounds (he eell-contente. It sppears
in most eases to be simply o lowmogeneons transparent coticle,
rich in nitregen, and generslly bears a plasma stratum of & fine
grenolar appesrance, which iz depogited oo ite inoer wall. Tn
this plasma etretum earfior gbservers nolicod s visible move-
ment, through tha locomotion of the granoles, sometimes
ealled rotation or gitculation.  De Bary, whom we have followed
rather elosely in this * Introduction,” has applied bhimaelf to the
investigation of these movementa, which, he zays, are found to a
most astonishing extant, partientarly in lesteriem lunnle and
Tetmemorus granufatus, when the cells are i very brisk vegeta-
tion and division. He says,® * The emall pranvles of the stratum
are impelled very quickly in numercos small streamlets to and
fro. These glida in constant change, svmetimes from the middle
of the cell to the end, st other timee in the reverse direction,
irregularly gliding by one another, and by thoee granules which
ore at rest. At one wargin of the semi-cell we find a etream
going to the cell end, at the other one going from theend to the
middle, so that it appears at fivat eight to be & rotation analogous
to thet of Chara cells, but we sce by constant observation that the
movement is always tranaposed in different directions. Whera
the plasma is colleeted in grest plenty, we peresive most clearly
that the currents exist throughout the whole mass, not alone
either in the primordial membrane, or the stratom bounding the
watery ocll-contents.” . . . " Wa see that the observed
sireams are caused by one constant movement of the whole
granulat plasma-mass, which alternately aceomulates at different

# D Bacy, Gunjwsataan.”
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points, and again retreats. Whether, therefors, the change in
the direction of the streams In, in fact, as irregnlar as it appears
at firat gight to be, or whether, on the contrery, one does not
follow the other in regnler progresa around the whole cireom-
farence of the eoll, bas bitherto not besn decided, on nccount of
the opacity of the chlorophyll contente” The existence of
internal cilia, as maintsined by Osborne, iz denied, and the
appearances aceoanted for as optical illugions,

All the Deamids are tinted green by chlorophyll, and the
colouring matter is confined fo bodies of vegular form, soch
special form snd strictore being very often characteristie of
scparate peners or gpocics,  In enme species the endochrome is
sceomulated in parietal bawds, and in Spirefenic and Geni-
cufariz the eclongated ribbome ore arranged apirally gz in
Spirogyra.  Mi. Archer was the first to point out that in
Xanthidium the endochrome forme in ench segment fotr parietal
guarters tuther than bends, these Interrupted or separated by
8% many nawow, nearly straight vacamcies vunning down the
centra of each front, end esch latersl aspeet of the segment,
In Mespienivm the pimple laminated endochroma cither runs
dirgetly through the longitudinal axis of the edll, or sometimos
slightly concentrically, as a sherply-defined chlorophyll plate.
In moet species of Sfaurastrum the sodechrome s arranged in
plates radiating from a common sentte, 30 fhat in an ond view
it presents a mote or less perfectly stellate appearance.

The elongated middle band in the cells of Closterium sud
Penium pencrully exhibit acveral starch granules arranged in
one long row, very exceptionslly only one. In other geners
the starch pranules are fewer, and more irregularly disposed.
In rare cases storch grannles of determined shape and stroeture
arc not to be eeen, but the application of iodine will uswually
detect the amorphous stareh which permeates the chlorophyll.

The spaces which remain free belwsen tha chlorephyll and
the wall plasma are Alled with s watery flaid. Within this
flaid are suspended in plenty a grest momber of incommen-
surably emall dancing pranules in lively moleenlar motion,
Under this head come the vesicolar spaces so often mentioned,
a4 found in the ends of Closterium. These terminal vacnoles
are often sphmrieal, or hall ovel in ghape, containing either o
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few or a great namber of dancing granulss. If wa isolate the
separate grannles while wa crush m cell, they elearly show that
they hava the form of o very small rhomboidsl tablet, with sharp
corners and angles. They remain nnchanged by barning, or by
trestment with concentrated acids and cold alkall At all
events, they answer to inorgenie bodies, and are probably small
crystals of gypenm, bot, on aceount of their excessive minote-
ned, the apeuraey of this snggeation cannol be tested by closer
aoalysis.  Other small granules in the cell floids of Cosmarium
botrytis (and perhaps of other apecies) have a different composi-
tion, for they will diesclve rendily in resgents, end pre destroyed
by burning, but are inzolubla in aleshol.

The ineresse of eolls in the Desmide by ordinsry cell division
is by no means wesvmmon, aml may be secn illustrated on
pevoral of the plates (Pl XXXV {5, ed; PL XLVIL, T 2,
b PLLXLVIL, f 4, ¢; Pl. L., f 9, ¢). The process bas
been go often observed end described that it need ot be
repeated here. Ibdues oot differ in its chief characteristica
from the gimilar process in other Algm. The isthmns, or con-
necting tobe, befween the two semi-cells elongotes, s hyaling
lobe is formed ot each Tetresting base, eonnate at the convex
extremity. These lobes cantinue to gwrow in size, becoming
eolonred, nnd by degrees atizin the form and dimensions of the
origingl semi-cells ; meanwhile the old eegments are pushed
farther and fariber apart, notil at length separation ukes place
botween the two new semi-cells, and two individuale are free,
¢ach with one old somi-cell and onc new zemi-cell, or danghter
cell, eombined to form a complete individual.

Ag to the movements of Desmids very little can be added to
what bas been stated by Ralfse* for De Bary confesees that he
has nothing of importance to coubribute, but that all conclosions
as to their animal or vegetable nature must be conzidered in
gheyance.  Meanwhile, no one doubts of their traly vegetable
natore. Braont only eonfirmed Ralfs, Alleding to Peninm
curtumt he says, ¥ The plant here named is remarkable for
exhibiting the pecoliar mevernent of the Desmidiacem more
regularly, and more actively, than the other members of tha

¥ Iaife, ! Deemidies,” p, 20,
4 Beaun, "' Rejuveneacencs,” p, 208, nafe,
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family, a motion very diffarent from that of the Diatomaces. It
is a remarkable sight to behiold all the individuals in & dish of
water in o shot time turn their long axes to the lizht, and
thos arrangs themselres in beantifol streaks in the selatinons
mass, Obaervation with the wictozeopa shows that it is the
vounger half of tha eell which hers taras towards the bight.”
With this exeeption hardly any attention has been paid to
the influence of light on the morements of Desmids,  Stahl
recently mads rome experiments in this direction,* chiefly with
Closterium  montliferum, which bLe enclozed in pluss tubes,
changing the direclion of the light by weans of mirrors. Tt
goon bucame evident that the direction of the light exercised a
material infloence on the position of the longer axia of the eell,
this axis having s tendency to place itzelf in the direction of
the rayn of light, and thai there [k also a polarity bebween the
two halves of the cell, in consequence of which one is attracted
towarde, and the other driven away from the source of light.
The direction is subjeect to altcrnations, in conseqoenecs of which
the ecll is continbally ghifting it position through an angle of
1809, presenting each end alternately to the lrht, In ome
experiment, at a temperatare of 33° O, the time ncenpied by
this reversnl of peosition was from six to eight minutes ; in
m:o‘llmr, whera the tetnperabure wan 172 C._ fram fifteen to
thirty-five minntes. In addition to this reversal there was also
4 slow movement of the indiridosl along the botlom in the
divection of the sonrce of tight.  When thelight ia very intense
the conditions are reversed, and the cell ptaces itself with its
longer axis at right angles to the direction of the light, D
Gibe]l has made similar experiments on Micrasiering rofatu,
which was fonnd to place ftsell with the plane of its disk at right
angles to the direction of the raye of light. The divection of
the chlorophyll band vavies with that of the incident light.
The l:i:lnjugntiuu of Desmids and formation of the BYyOspoTe
iz very similar in nll speciea, The cells lie surronndeil by loose
and indlistinetly circumscribed mocns in pairs together, slways
erossad in Stourastrem, end parallel in Ciosterium. In Clostorium
Junula the cencave esides are torned fowards each other; in

* i Verh., Phyaikal Med, Geeell. Worzburg,” xlv. (1880), p. 24.
+ * Juprnal of Royal Mieros. Boclety,” iil. (1830), pp. 318,
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other species parallel or crossing each other in different ways.
Out of the contigous sides each eell projects n short eylindrical
“ copulation process,” ronnded at the ends. Each advances to-
wards the other until they meet and conlesce. In some species
the process emerges in the first instance from a gaping fissure
in the original cell wall; in others there is no cracking of the
cell or eross fissare of the membrane. The * copulation pro-
cessed ” are in all cazee sarrounded by o tender membrane ; ot
the free end the wembrame iz ihisker. The cantents of the
“ process ”* consist of a colonrlese plasma of watery fAuidity, in
- ‘which separate granules are suzpended.

Both * copulation processes " swell, npparently at the same
time, inio wide bladdere, of whizh ane guickly attains a semi-
circular form, tonchiog the other inwardly with a flst acrface.
The parting wall which sepoarates them is immediately dissipated.
The primardial membranes are melted into one, and & continually
swalling niddle epace iz formed, woiting the two cells. At this
time the primordial membrane hoz been locsened from the eell
membrane of the four half-cetls, aud gradually retreats towards
the middle. At the first, only protoplaam and eclowrless flnid
pass over from the old cells into tha middls space; then follow
the cell-kernels from both sides ; amd, lastly, the chlorophyll,
with the last cnde of the primordinl atricle. 1n the cases
obegerved by De Bary ibera clapsed 15, 20 to 40 minuntes from
the first swelling of the procerses until tha eomplote absorption
of the primortial membrane from the four halficells.

From thie poiut forward there are slight wariations, in
different species, in the development of the zygospore from the
swollen central space lying between the old gemi-cclle. In
Cosmtarium botrytis (tha middle space ie, daring s ewelling, sur-
rounded by a folerably thick, but uvneommonly fender, mem-
brane, having the appesranee of a hemogencons gelatingns
wall. Ynside the moeons bladder, which is continually be-
coming paler, the primerdial membrane coniracis iteelf to a
regular globular form.  Already, sfter 10-15 minuotes, it
possesses & visibly tender, almozt completely smooth, cellulose
gkin. After aboot two hours the first intimations of the later
spikes of the eygospore are visible as swall projections of the
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cell wall. The eucceseive formation of the three skins which
clothe the ripe zygoepore then follow.

The difference hestween the forms of copulution eonsists in
this, that the middle space in Closterium porewfum in sor-
rounded by s permsnent ecellulose skin; in the others by a
mucone membrape, which often becomes invizible. Most of the
conditions deseribed by Ralf: range themselves between these
two forme, or are tramgitions towards them.

The structure of the mature zygeospore corresponds in the
Desmidie= with that of Zygnema, &e. Thera exist thres
cuticles in suecession from the outside to the inside ; the
outer eutiele of cellulose ; the middle enticle, generslly, thongh
pot glwavs, tinged, and eften very davk-brown ; and a colourless
inner cnticle axhibiling the reaction of cellolar tiszoe,

The ripe zygosporea of Chamariem, Ewostrem, ond sllied
spocics ure known to bave on their vater surfece prickles snd
projections of variona shepes. Im extreme youth the enrface is
smooth,  Boon we sen numarone projections thrown up, uutil
the prominences nssame the characteristic form and sise of the
maaturs prickles of the spemes. Their membrane thickens
itself, while it deposits new ecllnlose sheathe fron the ont-
ward end lowsrds the inkide, The espines, therefore, zoom
beeome solid bodies. In the contents of the ripe zygospore
has been found chlorophyll and storeh, the latter pactly replaced
by fat.

Obeervation of the process of germination, ¢rthe development
of new individaals from the zygospore, seems to be rare. Walle
snmmarizes the result of De Bary'= observations thus— The
envelope of the matrixor sygospore is primarily thin and simooth,
but by degress it acquires increased thickness, and in the Cosma-
riums weually & granular, tobercnlated, or, more frequently, a
spinons surface, the spines Leing stmetimes simple, but commeonly
forked at the extremitics. The nextstep, 2o difficult to be traced,
is the opening of the wall of the zygospore, setting free small
spheres of sarcode. Asthey issusthey enlarge, and acquire & gela-
tinous or thin membranows wall, Thewsll thickens, and the sphere
enlargee, the contents constrict firet in one direction, and then
traneverseiy to the plaue of the firet incision. These paris



