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COCCOPHYCEjE .
Order

I.

COCCOPIIYCEsE

.

Unicellular algte. Cells either single, or many associated in
families, tegument involute or naked, destitute of branches or
terminal vegetation. Propagation by cell-division or zoogonidia.
,
This order includes the two families Palmellacece and Protococcacecp
, with
with unmoveable cells, to which is attached a third, the Volvoclnece
mobile cells. The two former correspond to the Chroococcacem amongst
. Although thus removed, it would seem from
the class Phyeochromaceai
recent researches, that there is, in some sort, a relationship between the
Palmellacece and Protococcacea on the one hand, and the Chroococcacece
on the other.
We can only direct attention here to the papers by P. Richter, in
“ Hedwigia,’ (xix., 1880, p. 154) on Glceocystis and (xix. 1880, p. 169
and 191), on the “ genetio Connection of certain Unicellular Pkyeoch,” of which abstracts were published in the “ Royal Microsco¬
romacece
pical Journal.”*
The conclusions arrived at are in favour of a sort of polymorphism.
“ The lowest form of the Phycochromaceas is the naked Aphanocapsa
.
condition, corresponding to Palmella among the Chlorophyllophyceas
Prom this naked or only slightly encysted condition is developed the
Glceoeapsa or Glceocystis form with several gelatinous envelopes; the
Chroococcus type, when the investment is altogether wanting, or, when
there is only a single vesicular envelope, the camobium types. The
Glceoeapsa type is specially adapted for exposure to the air, and growth
upon a comparatively dry substratum ; the caanobium type is developed
in water ; the Chroococceus type in water, or on a moist substratum in
the air. With this is connected the cylindrical form, a higher stage,
because it displays a differentiation in the direction of growth, and a
development towards the filiform condition. This is not always de¬
veloped, and may be distinguished into stable and unstable forms; the
latter may occur in two or three varieties, and may go through the
following successive conditions:—
1.—Stable Aphanocapsa and Palmella.
,
2.—Aphanocapsa and Palmella which have attained to Glceoeapsa
, or cmnobium type, but which always revert to the naked
Glceocystis
solitary spherical form.
, and caenobium forms,
, Chroococcus
3.—Stable Glaiocapsa, Glceocystis
).
without reversion ( Merismopedia
4.—Cylindrical forms, the generations of which pass through the
) condition, as well as the
solitary spherical (.Aphanocapsa and Palmella■
Glceoeapsa and similar forms.
5.—Cylindrical forms, which pass through only the Glceoeapsa and
similar forms.
6.—Cylindrical forms the generations of which revert to the Aphano¬
capsa and Palmella condition, while the Glceoeapsa or any similar form
is suppressed.
).
7.—Stable cylindrical forms CSynechococcus
No reference is made in the above to the passage of Glceoeapsa into
the encysted filiform conditions of Sirosiphon corresponding to Palmo.”
dactylon and Hormospora among the Chlorophyllophycete
* Vol. I., Second Series, 188$, pp. 98 and 201.
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PALMELLACEiE

.

Unicellular algse, in the broadest sense. Cells either solitary ,
or more or less numerous , associated in families , vegetating by
cell-division , propagation by gonidia , which are produced from
the ultimate generation of cells. Gonidia , when free, ciliate
(usually with a pair of cilia) actively mobile .
Genus 1. EHEMOSPHSRA

.

Be Bury . (1858.)

Cells single , rather large , swimming free , spherical , cell wall
firm, with a hyaline border . Cell contents ( Cytioplasma) green ,
granulose , sometimes containing green lamina disposed in a
radiate manner . Multiplication of the cytioplasm by division
into two or four (or more) sister cells, which escape by the
rupture of the cell-wall ( Cytioderm.)
Eremosphsexa

viridis .

Be

By , Conj. p. 56, t. viii ./ . 26, 27.

Cells globose, large , of a beautiful grass green .—Rabh . Alg .
iii. p . 24.
Chlorosphcera Oliveri, Henfr . Trans . Micr . Soc. vii. p . 25
( 1859), pi . 3. Kirch . Alg . Schl . p. 115 .
Size , -0043 - -0059

in . =

-11 - -15 mm . ( Rabh .) , •1- ,12 mm .

(M.G.C.) .
In boggy ditches .
“ The ordinary appearance of the plant ia that of a large green globe ,
like a large spore , lying free in the water , or often gathered in loose
groups upon decaying vegetable structures , such as leaves of Sphagnum,
contained in the water . The globe is a single simple cell , with a thin
membranous coat surrounding a mass of usually green granular con¬
tents . Each cell produces two , or more rarely , four new ones.’’—
Henfr ey.
Plate I . Cells in various conditions , all magnified 400 diameters .
Genus 2.

PLEUROCOCCUS

. Meneg.

(1842.)

Cells segregated , globose (or angular from mutual pressure ) ,
with a central nucleus . Single or associated in small families
which are either -globose or cubical . Cell wall firm, often thick ,
even, hyaline . Cell contents homogenous green , or oily red .
Multiplication of cells by division in alternate directions . Pro¬
pagation by gonidia in proper cells (Sporangia ) .
Plants aquatic , or aerial .
*Species green.
Pleurococcus

vulgaris .

Meneg. Nost. 3S, t. 5, / . 1.

Cells variable in size, simple , binate or quaternate , or as many
as 82 associated in families , aggregated in a crustaceous , pow¬
dery bright -green and somewhat gelatinous ( when moist ) stratum .
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Size .

.E .

Cells -004 --007 mm. ; fam. '018 mm . (Rabh .) , cells

•004--006 mm. (C).
Rabh. Alg. iii. 24 ; Kirch. Alg. Schl. p. 115.
Protococcus valgaris, Kutz . Spec. p. 199.
Protococcus communis
, Kutz . Tab. i., f. 8.
Pleurococcus communis
, Desm. Exs. 1, 1203 ; ii. 603.
Hcematococcus vulgaris, Hass. Alg. p. 333, t . 71, f. 5.
Ghlorococcum vulgare, Grev. Sc. Cr., FI. No. 262.
On the trunks of trees, moist walls, &c. Common everywhere
throughout the year.
“ Plant of a lively full green colour, spreading very extensively over
the trunks of trees, and staining the fingers on the slightest touch. Gra¬
nules very minute, exceedingly numerous, densely aggregated, and form¬
ing an uneven surface. They are perfectly free, semi-transparent, and
adhere together in an opposite manner by fours.”—Qreville.
Plate II .fig. 1. a, natural size; b, cells X 400 diam.
Pleurococcus angulosus . (Corda
) Meneg.Nost. i.4, f. 5.
Cells single, or 2-4, associated (64) in families, deep green,
nestling in greenish, rather gelatinous stratum, cell-membrane

thick, diaphanous.
Size .

Cells ‘007--013 mm. (Rabh .) .

Rabh. Alg . iii. 25. Kirch. Alg. Schl. p. 115.
Protococcus angulosus, Corda in Sturm FI. ii. 18.
Microcystis angulosa, Kutz. Linnasa, viii. 374.
Protococcus palustris, Kutz . Tab. i., t . 4.
On the stems and leaves of aquatic plants.
In the Kew Herbarium copy of Babenhorst’s Alg® Exsicc, No. 327,
under this name, only Ohroococcus turgidus can be found, so that it is
not quoted above.
Plate II . f. 2. Cells magnified 400 diam.

Pleurococcus (?) mucosus . Rabh. Alg. nr. p. 26.
Cells very small, of variable size, single and 4-16, associated
in globose families, scattered, or aggregated in a gelatinous

green stratum. Cell-membrane very thin, hyaline, contents
homogenous, decussately divided; nucleus rounded.
Size . Cells -0023 --0003 mm. {Rabh .).
Protococcus mucosus
, Kutz . Tab. i., t. 4.
Hcematococcus theriacus, Hass. Alg. p. 333, t . 78, f. 9.
On the naked ground.
Dr. Allmann compares its appearance to inspissated syrup.
Plate 11.fig. 3. Cells magnified 400 diam.
Pleurococcus Beigelii . Kiich Rabh.

Aerial, very small, very pale greenish, aggregated in numerous
globose families, encircling the hair. Cell-membrane rather
thick, colourless, contents very finely granular, sporangia con¬
taining 12-20 gonidia ; nucleus globose.

.
PALMELLACEJS
Size .

!>

Cells *006 - *0095 mm . ( Rabh .) .

Bab. Alg. iii. 27.
“ The chignon fungus ” Dr. Tilbury Fox, in “ Science
Gossip,” May 1, 1867,
On human hair used as “ chignons.”
This organism , which is included by Rabenhorst amongst Algae under
the above name , is rather a doubtfal production , at least it seems to bo
a doubtful alga . The late Dr . Tilbury Fox examined it carefully in
1867 with the following results :—
“ If you take a hair on which the parasite exists , and hold it between
yourself and the light , towards the outer half you will see one or more ,
perhaps half -a-dozen , little dark knots , the size of pin points , surround¬
ing the shaft of the hair ; they are readily felt on drawing the hair
through the fingers ; they are somewhat difficult to detach . Under the
microscope , with a quarter -inch objective , the mass will be seen to be
made up of cellular bodies surrounding the hair . It will be seen that
the mass has the appearance of a fungus growth , of which two distinct
forms are here present , viz., mycelial or filamentose , and sporular or
cellular . The hair is apparently healthy , and if the slide be pressed the
mass will break away from the hair on either side , bringing away with it
more or less of the cuticle , and leaving behind a healthy shaft . The
cells are seen to be of various shapes and sizes. They are from 1- 1000
to 1-3000 of an inch, many are like the ‘ corula ’ cells developed from
Penicilium . Others are larger , undergoing division very actively . They
may be subdivided into two , three , or four parts , or much more freely .
This indicates the assumption by the parasite of an algal condition . (It
is this form to which the name Pleurococcus Beigelii manifestly applies .)
“ In watching the mass on the hair carefully , it is evident that a
number of small cells become detached from the outer or sporular form ,
and at once move actively about . These small cells indicate an active
growth by subdivision , and a fruitful source of propagation . Certainly
this variety of fungus , so far described , is the most active growth I have
come across in my researches , and I have been enabled to germinate it
most successfully , so as to set all questions as to its nature completely
at rest . Placed under favourable circumstances in water , the spores
enlarge considerably , and the mycelial filaments increase also, but there
is at this time to be observed a very remarkable occurrence , though not
in all cases . Some of the large cells have become filled with smaller
cells, and in others , in addition to these , processes have been put forth
from the circumference of the walls in a radiating manner ; in other
cases the enlarged cells have two long cilia attached to them , by which
they move about rapidly , whilst a part of the hair previous to this free
from the fungus , has become dotted all over by minute cells similar to
those seen in the interior of the larger ones.
“ But more than this , I have observed most distinctly largo cells filled
with smaller cells, furnished with exceedingly delicate radiating pro¬
cesses , and putting forth pseudopodia . It will here be seen to have
assumed the features of an atnteboid body . Nothing could have been
more distinct to myself , and those who were observing with me, than
this peculiar form j and it seems to me that we have here a pretty com¬
plete history of the life of the fungus —namely , the sporular sub¬
dividing and assuming an algal form , which in turn becomes amsobiform , and furnishes ciliated cells that supply the earliest condition of
the fungus , scattered over the hair .” Further details , with illustrations
are given in the memoir, of which the above is an abstract , to which the
student is referred .
Plate II . f . 4. Cells magnified 400 diam.
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#* Species red or brownish.
Pleurococcus

miniatus

.

(Kutz ) Nag. Einz. Alg . p . fib.

Cells very variable in size, globose, usually single, rarely 2-4
in a family, seated on a broadly effused red stratum, which is
more or less gelatinous. Cell-membrane rather thick, colour¬
less, hyaline, contents oleaginous orange.
Size . Cells -0037 - -016 mm . ( Rabh . ), ' OOSb- ’Olb mm . ( Kirch .) .

Rabh. Alg. iii. p. 27. Rabh. Exs. 31, 368, 1777. Kirch.
Alg. Schl. p. 115.
On the walls of conservatories, all the year.

This is one of the Bpecies in which Braun has observed the “ skinning
off ’’ of the outer cell-membrane .
Niigeli ascribes the red colour occurring in many Palmellacece, partly
as a normal , partly as an abnormal phenomenon , to the formation of an
orange-coloured oil in the place of the chlorophyll .* Braun says that
probably all these have the power of retaining their life a long time in
the dried condition ; in the above species at least , he is quite sure of it .
The brownish -red colour often acquired by Protococcus viridis may pro¬
bably be explained in the same way .f
Plate 11. fig. 5. Cells magnified 400 diam .
Pleurococcus
roseo - persicinus . Rabh. Alg . hi ., 28.

Aquatic. Cells unequal, cloudy, single or binate, tegument
hyaline, collected on a thin, rather gelatinous peach-rose coloured
stratum.
Size .

Cells -0015 -' 004 mm .

Protococcus roseo-persicinus, Kutz. Tab. i. t. i.
Glathrocystis roseo-persicinus, Cohn, Beitr. iii. (1875), t. 6,

f. 1-10.
Investing submerged aquatic plants.

This very minute species , with cells of a peach colour , is not un¬
common about the illbris of decaying plants in pools. The cells are
usually agglomerated in spherical or elliptical masses . Certainly not a
good Pleurococcus.
Plate II . Jig . 6. Cells magnified 400 diam .
Genus 3. GLJEOCYSTIS . Nag . (1849.)

Cells globose or oblong, either single or 2-4-8, associated in
globose families. Common and special integuments gelatinous,

lamellose. Division in alternate directions. Propagation by
zoogonidia.
The lamellose tegument distinguishes the species of this genus from
Pleurococcus. Its analogue in the Phycochromacets is Olwocapsa.

* More or
Glaeocystis

less green.
ampla . Kutz.

Thallus gelatinous, rounded, lobed, dirty green. Cells glo¬
bose, or rounded oblong, 2-4-6 (rarely 8), associated in fami¬
lies ; tegument colourless, gelatinous, distinctly concentrically
stratose. Contents green, granular.
* Einzelliger Algae, p. 9.

f “ liejuvenescence ,” p. 213, note .
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Cells

Size .

-009 - '012

7

.

mm ., fam . ’043 - 09 mm . ( Rabh .) .

Rabh. Alg. iii. p. 29. Kirch. Alg. Schl. p. 112, partly.
Gleocapsa amp la, Kutz . Sp. p. 216. Tab. 3, f. 3.
Pleurococcus superbus, Cienk. Bot. Zeit., 20 Jan ., 1865, p.
21. Archer Micr. Journ., 1866, p. 63.
Fixed to submerged plants.
Braun states that he has observed an irregular bursting and peeling
off of the outer coat of multicellular families or sometimes of isolated
cells surrounded by manifold coats in this species , and Cf. vesiculosa.*
Plate 111. fig. 1. Cells magnified 400 diam .
vesiculosa

Glseocystis

.

Nag . Einz . Alg . p . 66, t. 4.

Thallus gelatinous, green ; cells small, globose, as many as
64, and more, associated in families; tegument hyaline, colour¬
less, lamellose, lamellai often breaking up ; contents green,
delicately granular.
Size .

Cells

0045 - '0075 mm . ; fam . -036 mm . ( Rabh .) .

Rabh. Alg. iii., 29. Rabh. Exs ., No. 707.
Glceocystis ampla var. vesiculosa, Kirch. Alg. Schl. p. 112.
On wood and stones in stagnant water.
In character this species resembles the last , but the cells are smaller .
See also Cienkowski ’s paper in “ Botanische Zeitung ” for 20 January ,
1865, where this species is figured to the same scale as Glceocystis
ampla .
Elate III . Jig . 2. Cells magnified 400 diam .
GIseocystis

rupestris .

(Lyngb.)

Rabh. Alg . in ., 30.

Thallus more or less expanded, dirty green, gelatinous, rather
firm ; colls globose, middle-size, associated in families ; tegu¬
ment colourless, pellucid, distinctly lamellose, soon diffluent;
contents green, granular ; sporangia globose, containing from
4- 12 gonidia.
Size .

Cells -0037 - ' 005 mm . ; fam . -06 mm . ; sporang . -085

mm. (Rabh.) .
Rabh. Krypt. FI. Sachs, p. 128. Rabh. Exs . 1790. Kirch.
Alg. Schl. p. 112.
Palmella rupestris, Lyngb. Hyd. 207, t. 69. Hook. Eng .
FI. v. p. 397.
On rocks, moist walls, and damp earth.
“ It occurs as a dirty yellowish gelatinous crust often hanging down
in flakes from the face of the rock .”— Carm .
This is not , or only in part , the Hcematococcus rupestris , Hassall (p.
326, t . 82, fig. 1), which is chiefly applicable to Glcegcapsa polyderma tiea , K.
Plate VIII . Jig . 1. Cells magnified 400 diam . a, from wet rocks ;
6, from damp earth .
* See Braun , “ Rejuvenescence ,” Ray Society , p . 182.
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Glseocystis

botryoides . Ktz. phy . Gen. p . 173.

Thallus gelatinous , soft, sticky , green ; cells minute , globose
and oblong , associated in small families ; tegument colourless ,
indistinctly lamellose , contents green .
Size .

Cells •002 - '004 mm . ; families

' Ol - 'OIS mm .

Glceocapsa botryoides, Kutz . Tab . 1, t . 20 .
On wood, submerged or constantly wet .
Plate III . fig. 3. Cells magnified 400 diam .

** Flesh -coloured, becoming reddish .
Glaeocystis

Paroliniana

.

(Meneg. Nost. t. 10,/ . 2.)

Thallus crustaceous , cartilagineous (horny when dry ), about a
line thick , flesh colour ; cells small , sphasrical, 2 -4-8 associated
in families ; tegument very broad, distinctly concentrically
lamellose ; contents becoming yellowish , granulose .
Size .

Cells -0037 - ' 005 mm . ; families -24 mm . [ Rabh . ) .

Rabh . Alg . iii. 30 .
Microcystis Paroliniana , Meneg . Nost . p . 78.
Glceocapsa Paroliniana , Kutz . Tab . i. 36, f. 5.
On rocks constantly wet .

Collected some years ago in Kent by Rev. M, J . Berkeley , and usually
found near the sea .

Plate III . Jig. 5. Cells magnified 400 diam.
Glaeocystis

adnata .

CHuds.)

Nag .

Thallus broadly expanded , gelatinous , firm, yellow-brown ;
cells globose , or oblong ; contents brownish-green or brown ,
granular ; tegument colourless , pellucid , lamellose .
Size .

Cells 'OOS- ’OIS mm . ( Rabh .) .

Rabh . Alg . iii. 31.
Tremella adnata , Huds . FI . Ang . p. 565 .
Palmella adnata , Lyngb . Hydro , p . 205 , t . 69. Berk . Glean ,
p . 40 , t. 15, f. 2.
Microcystis adnata , Meneg . Nost . p. 85.
“ Forming a thin yellow -brown , suborbicular , depressed stratum on
chalk cliffs, about high -water mark . The individual plants , which are
from 1-6 lines diam ., are but very little thicker in the centre than at the
margin . The surface is rngulose and shining , substance firm, between
gelatinous and coriaceous . In age the plant gradually becomes more
tawny , but at all times under the microscope presents a pale ochraceous
jelly filled with darker granules . Under a moderate magnifier the
granules appear globose, hut under a lens with l -25th in. focus pellncid ,
globose, colourless vesicles are seen to contain the darker granules , and
these are found to be elliptic . Sometimes the vesicles contain a little
tawny colouring matter , as though the sporules were broken down ; and
frequently the sporules burst through the coat of the vesicle in which
they are contained , and lie free on the general mass .”—Berkeley .
Plate III .Jig. 4. a, natural size; b, cells magnified 400 diameters.
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Hass . (1845.)

Genus 4. UROCOCCUS .

Cells large, globose, or oblong, reddish or blood-red ; tegu¬
ment thick, gelatinous, concentrically lamellose; stem thick,
gelatinous, often ringed or annulate .
All the species in this genus are rare , and with one exception confined
figures already
to Britain . We are , therefore , compelled to reprodace
beyond the original
or information
published , without measurements
descriptions .
of the pedicellate cells is thus described by
The peculiar structure
off
Braun :— “ The large globular brownish -red or blood -red cells throw
bycolourless layers of cell membrane , which appear to be separated
layers of softer jelly , whence arises a distinctly concentric
intermediate
of the envelope . But the enveloping layers of Urococcus do
structure
not retain their original form and integrity ; not increasing themselves
succeeding
in size , they are pushed off on the upper side by constantly
at one side , but subse¬
inner coats , being at first merely attenuated
emer¬
quently , as it Beemed to me , actually broken through . Since this
mem¬
gence from the old coats is always repeated on the same side , a
into
branous -gelatinous peduncle is produced formed of cups fitted one
shortly articu¬
another , so as to give an annularly streaked , apparently
,
lated aspect . The red cell , which occupies the summit of this peduncle
sometimes divides , and this of course produces a subsequent dichotomy
of the separate
If the periods of the formation
of the peduncle .
whose
enveloping layers were known , the age of the little plant ,
by
history is preserved in the gelatinous peduncle , might be determined
the number of rings .” — Rejuvenescence ^ . 179 .

* Stem annulate.
Urococcus

Hookerianus

. Hass. Alg . t. 80, / . 4 .

Cells globose, or elliptic, variable in size, blood-red, granular ,
stem more or less elongated, often divided, densely ringed.
Cells

Size .

*013 - ' 06 mm . ( Rabh . ) .

Babb. Alg. iii. 31.
Hcematococcus Hookeriana, Berk, & Hass, in Hass. Alg . p.
325, t . 80, f. 4.
On chalk cliff, &c.
Plate IV . jig . 1.
cells further

«, cells considerably magnified , after Hassall ;

magnified , after

Urococcus

Babenhorst

.

insignia . Hass, Alg. t. 80, / . 6, a. b.

Cells large, globose, blood-red ; stem abbreviated, remotely
aimulated.
Babb. Alg. iii. p. 31.
Hcematococcus insignis) Hass. Alg. p. 324.
“ This very fine species I have never met with in any considerable
, and
quantity . Scattered isolated globules I have frequently met with
or ringed mucous
to a closely corrugated
attached
these occasionally
by a single vesicle or
appendage . Each globule is usually surrounded
en¬
ring ; in some globules , however , there are as many as four or five
closing vesicles .”— llasscdl .

.
Plate IV .jig . 2. a , b, cells considerably magnified , after Hassall
c
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** Stem without rings .
Urococcus

Allmanni

. Hass . t. SO, / . 3.

Cells elliptical, blood-red; stem short, rather club-shaped,
colourless, smooth.
Rabh. Alg. iii. p. 322.
Hcematococcus Allmanni , Hass . Alg . p. 322 .
In springs at Knaresborough.
Plate IV . Jig. 3. a, cells considerably magnified, after Hassall ; b,

cells further magnified .
Urococcus

cryptophilus

. Hass. t. 80 , / . 1.

Cells small, oval, rarely globose; tegument very large, con¬
fluent with the short ringless stem.

Rabh. Alg. iii. p. 32.

Hcematococcuscryptophila , Hass . Alg . p. 324 .
Hcematococcus sanguineus , Harv . Man . p. 181.
Palmella cryptophila , Carm . in litt .
On stalactites lining a cavern in a quartz rock.
“ Forms wide patches externally of a brick -red colour, but within
whitish , breaking up easily into the numerous separate portions of
which each mass is formed . The colour resides alone in the granules ;
these terminate the superior extremity of the mucous prolongations ,
which are colourless , and arranged almost entirely side by side. The
granules or cells are several times smaller than in U. Allmanni .”—

Hassall.
Plate IV . jig . 4.

a, cells considerably magnified, after Hassall; b,

cells further magnified .

Genus 5. SCHIZOCHLAMYS

. Br . ( 1849.)

Cells globose (or ovate), either single, or 2-4 associated in
families; tegument lamellose, as age advances dividing regularly
in 2-4 equal parts, some time adhering by means of a hyaline
colourless mucous. Division in one or two directions. Zoogonidia produced by a repeated division of the cell contents.
At present represented in Europe by a single species .
“ The globular cells of this little Alga produce a hyaline cell -mem¬
brane , which becomes removed to some distance from the green body
of the cell by subsequent secretion of fluidish jelly ; soon, however
(probably from endosmose ), becoming unable to withstand the expan¬
sion of the jelly , it splits in the direction of an equatorial circle , by a
clean line , into ,two similar halves , or if the dehiscence tabes place by
two circular lines , cutting at right angles , into four similar pieces .
This splitting and peeling of the membrane either coincides with a
division of the internal cell-mass , or it occurs without any such division .
By frequent repetition of this process the cell gradually becomes
surrounded by an accumulation of old fragments of the membranous
shell , which are held together by the extremely transparent jelly set
free . The division of the cell may be either a simple halving , in which
case each part is immediately clothed again with a hyaline cell -mem¬
brane , or double, through the cells produced by the first division sepa -

11

PALMELLACE .33.

rating immediately into two cells, without previously acquiringa coat
of cell-membrane, and therefore without skinning.”—Braun Rejuvenes¬
cence,p . 181.
Schizochlamys

gelatinosa

. Br. in Kutz . Sp. p . 891.

Cells globose ; contents green , granulose .
Size .

' Ol -' OlflS mm . (Rabh .) .

Kutz . Tab . vol . vi. t . 70 . Braun Rejuvenescence t . 2, f. 43 50. Rabb . Alg . iii. 32 . Rabh . Exs . No. 103 .
In peaty swamps, moor pools, and boggy ditches .
Plate III .Jig. 6. Cells magnified 400 diam.
6.

Genus

PALMELLA

.

Lyngb . (1819 .)

Cells globose , oval, or oblong , surrounded with a more or less
thick integument , generally very soon confluent into a firm or
soft jelly . Thallus shapeless . Division of the cells alternately
in all directions .
* Mostly green.
Palmella

mucosa . Kutz, Phyc. Gen. p . 172.

Thallus expanded , gelatinous , deformed , olivaceous-green ;
cells large , nearly equal , pale green , delicately granular ; tegu¬
ment very thin , soon diffluent .
Size .

Cells -015 mm . {Rabh .) , •007 - ' 014 mm . {Kirch .) .

Rabh . Alg . iii. 33. Kirch . Alg . Schl . p. 110.
Merettia mucosa, Trevis . Alg . p. 46 .
On stones in streams .
Plate V. Jig. 1. Portion of thallus with cells magnified 400 diam.
Palmella

hyalina . Breb. Alg . Pal . p . 39.

Thallus gelatinous , irregularly expanded , green ; cells very
minute , crowded ; tegument almost homogenous with the gela¬
tinous thallus , very soon diffluent .
Size .

Cells

•0005 -,001

mm . {Rabh .) , ‘00075 - '001

mm .

{Kirch .).
Rabh . Alg . iii. 33 . Rabh . Exs . 1525 . Kirch . Alg . Schl .
p. 110 .
Coccochloris hyalina , Meneg . Nost . p. 66.
In stagnant water , and bogs .
The species called Coccochloris hyalina by Hassall (p. 315) is flornalo, and not the
coccus Hassallii, Kutz., one of the Phycochromophycece
present. Perhaps the two may have been mixed up.
Plate V.fig. 3. a, part of thallus, X 400; b, portion X 800 diam.
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Palmella

.

Mooreana . Harv. Man. p . 178.

Thallns irregularly globose, tuberculate, dark green, gelati¬
nous, firm. Cells nearly equal, pale green.
Size .

Cells -008 X 005 mm .

Rabh. Alg . iii. p. 34.
Coccochloris Mooreana, Hass. Alg. 316, t. 78, f. 1.
In bogs and stagnant water.

“ The fronds are of an irregular globose form , about an inch in
diameter , tuberculated , and inclining to become hollow in the centre
when old, at which time it floats on the surface ; the colour is dark green and the substance firm, resembling that of an animal ’s liver .”—
Moore.
We found this species floating freely in a pond in Sutton Park , Bir¬
mingham . In this condition it has just the appearance and texture of a
Nostoc. Is it distinct from Aphanothece prasina ?
Plate V. fig, 4. a, plant natural size ; 6, portion X 400 diam .

** Reddish or orange.
Palmella

miniata , var. sequalis . Nag. Binz . Alg . t . 4, D. 2.

Thallus expanded, soft, amorphous, brick-red ; cells nearly
equal, tegument somewhat thick, colourless, hyaline, indistinctly ■
striate ; contents orange, sometimes greenish.
Size .

Cells -012 - -014 mm .

Rabh. Alg. iii. 34. Rabh. Exs . No. 1778.
Sorospora grumosa, Hass. Alg. p. 310, t . 80, f. 7. ?
On wet rocks, moist ground, &c.
We are of opinion that this is the Sorospora grumosa of Hassall . The
typical form of Palmella miniata has very minute cells, not exceeding
•0035-'004 mm., but this variety , if it be not a distinct species , has cells
nearly four times as large .
Plate V.fig. 2. Portion of thallus , magnified 400 diam .
Palmella prodigiosa . Mont. Comptes Rend. 1852, 119.

Thallus more or less expanded, blood-red, as age advances
moist, or sometimes dripping ; cells very minute, globose,
crowded.
Size .

Cells -00075 - -001 mm . ( Rabh .) .

Rabh. Alg. iii. 34. Stephens, Ann. Nat. Hist. 2 Ser. (1853) ,
xii. 409. Berk, in Gard. Chron. 1853, p. 515.
Monas prodigiosa, Elirb. Monat. Berl. 1848.
Zoogalactina imetropha, Sette. Mem. Ven. 1824.
On rice, bread, potatoes, &c.

In the time of Ehrenberg this was considered a minute animal , and
was included amongst Monads . The blood-red spots which it forms on
bread , rice , potatoes , and other mealy substances , caused great alarm in
more superstitious times . Until very recently opinions were by no
means settled on this subject . The Rev . M. J . Berkeley held it to be a
condition of fungoid life, and in his “ Introduction ”* he says , “ Pal niella prodigiosa , from its peculiar habit , seems rather to indicate
affinity with fungi . The rapidity with which it spreads over meat ,
* “ Introduction to Cryptogamic Botany ," p. 114.
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boiled vegetables , or even decaying Agarics , is quite astonishing , making
them appear as if spotted with arterial blood ; and what increases the
specks , exactly as if they had
illusion is , that there are little detached
been squirted in jets from a small artery . The particles of which the
substance is composed have an active molecular motion , but the mor has not yet been properly observed , and till
pliosis of the production
that is the case it will be impossible to assign its place rightly in the
to the gelatinous specks which occur
vegetable world . Its resemblance
on mouldy paste , or raw meat in an incipient state of decomposition ,
satisfy me that it is not properly an Alga .” Mr . H . 0 . Stephens , on
the other hand , contends that it is an Algoid production . After nar¬
rating its history (see “ Ann . Nat . Hist .,” 1853 , p . 409 ) , he says — ‘‘ I
observed at table the under surface of a half -round of boiled salt beef ,
bright carmine cooked the day before , to be specked with several
coloured spots , as if the dish in which the meat was placed had con¬
the next
tained minute portions of red currant jelly . On examination
day , the spots had spread into patches of a vivid carmine -red stratum of
two or more inches in length .
“ With a simple lens the plant appears to consist of a gelatinous sub¬
stratum of a paler red , bearing an upper layer of a vivid red hue , hav¬
ing an uneven or papillate surface . The microscope shows this stratum
to consist of generally globose cells immersed in or connected by muci¬
laginous or gelatinous matter . The cells vary in size , and contain red
eudochrome . As far as I can observe they consist of a single cell membrane , and contain a nucleus . Treated with sulpho -iodine , they
become blue . In my judgment this plant is a PaXmella closely allied to

P . cruenta , but certainly

distinct , the cells or granules of the . latter

differing from it not only in their colour but size .” The memoir also
on the great vitality of this species , and other
contains observations
subjects connected therewith , to which the student is referred .

Plate V. jig . 5. a, part of thallus , magnified 400 diam . ; 5, portion
magnified

800 diam .
Genus

7.

PORPHYRIDIUM

.

Nag . ( 1849 .)

Thallus between gelatinous and membranaceous, somewhat
incrusting, long and broadly expanded, composed of globose or
many- sided cells. Multiplication of the cells by alternate di¬
vision in all directions. Propagation unknown.
This genus is placed by some authors

in Porphyracece

, near the genus

1iangia , in the class fflwdophycrce (see Rabh . Alg. iii. 397), but we prefer

to retain it near the old genus Palmella , in which it was previously
cluded , and to which it seems to be most naturally allied .

Poxphyxidium

ciuentum

.

in¬

Nag . Mnz. Alg . t . 4 H.

Thallus dark purplish-red, gelatinous ; cells angular or
rounded.
Size .

*007 - *01 mm . ( Rabh .) , *0965 - *009 mm . ( Kirch .) .

Kirch. Alg. Schl. p. 111. Rabli. Alg. iii. 397.
Palmella cruenta, Ag. Syst. p. 15. Rabh. Exs . No. 14 and
1071. Hass. Alg. p. 308, t. 80, f. 5.
Tremella cruenta, Eng . Bot. t. 1800. Grev. Sc. Crypt. FI.
pl. 205.
On the naked ground, moist walls, &c. Common throughout
Europe.
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The red spots are at first rounded , then irregular , soon confluent , and
form an expanded crust , like coagulated blood of a deep purple colour .
Plate V.Jig . 6. a, plant natural size ; b, cells magnified 400 diam .
Genus

8.

BOTRYDINA

.

Bred . ( 1839 .)

Cells oblong or rounded, involved in a very thick, gelatinous,
partially diffluent integument, in large families, which are often
very numerous, enclosed in a mother cell which constitutes a
snbglobose thallus.
Only one species in this genus .
Botxydina

vulgaris . Breb. in Hass. Alg . 320.

Thallus minute, rarely larger than the head of a pin, glo¬
bose, green.
Size .

Thallus from 1 -500th to l - 10th mm . ; cells -002 - -004

mm.
Meneg. Nost. p. 98, t . 13, f. 2. Rabh. Alg. iii. 37. Rabh.
Exs . No. 388. Hass. Alg . p. 320, t . 81, f. 2. Kirch. Alg.
Schl. p. 111.
On moist ground, trunks, moss, &c.
“ The fronds of various sizes, rarely surpassing the head of a pin , of
a snbsphaarical form , aggregated in considerable quantity , cover the
stems of mosses with a pulverulent blackish -green stratum , which
Agardh first well delineated . The granules , in the beginning solitary ,
here and there affixed, subsphserical , or slightly angular , scarcely equal
in their greatest diameter l -500th mm. ; gradually they increase in size,
and when they have arrived at the 1-200th mm . they manifest an in¬
ternal granular substance ; at a later period having acquired a form
exactly spherical , the internal substance is seen aggregated or collected
into the centre , and the granules surrounded by a pellucid margin .
Again , they increase in size, and the interior granules are seen con¬
verted into vesicles filled with lesser granules . These vesicles in¬
creased in number and magnitude , tho greatest dimensions of the frond
being attained , occupy its entire substance , and at length the diapha¬
nous margin disappears . The whole frond is then constituted of vesi¬
cles closely heaped together , and enclosing grannies in the centre . The
primitive membrane , enclosing in its midst the interwoven or cellular
structure , is so closely united with the peripheral stratum of vesicles ,
that it can in no way be separated from it . The last development hav¬
ing been accomplished , the peripheral stratum of vesicles altogether
loosens its granules ; whether these disappear by absorption or escape
outwardly , I have never been able to perceive . In this manner the
frond again obtains a diaphanous margin , but different from that with
which , in the beginning , it was surrounded .’’—MenegMni.
Plate XI. fig. 3. a, thallus magnified 400 ; b, cells further magnified .
GENUS 9.

PALMODICTYON

.

Ktss. (1845 .)

Cells oval or globose, with a very thick gelatinous integu¬
ment, united into a filiform thallus, which is connate or anasto¬
moses in various ways. Cell division simple or double (de¬
cussate) . Propagation by zoogonidia from the ultimate gene¬
ration of cells.

rALMELLACEJS

Palmodictyon

viride .

15

.

Kutz. Tab. Phy . l . tf. 31, / . 1.

Thallus mucous , irregularly reticulate , about tbe thickness
of a hair , greenish ; cells biserial, with a very thick homoge¬
nous tegument .
Size . Cells without tegument, *0075-*009 mm., with the
tegument *025-' 04 mm. (Rabh.) .
■
Rabh . Alg . iii. 37 . Kutz . Phy . Germ . p . 155.
In ditches , canals , &c., attached to stones , twigs , &c.
Recently found by Mr . E . Parfitt near Exeter , of which he gives the
following account :— “ The plant , where it has sufficient room to develops
itself , spreads over the bottom , in water about six inches deep j beyond
this it comes in contact with Elodes canadensis , over which it creeps , and
extends its growth from branch to branch into deeper water . In this
extension it has first the appearance of a Conferva , which I at first took
it to be j but the moment I touched it , after taking some from the
water , I found from the soft slimy feel that if a Conferva it was new to
me , and the microscope soon revealed the true character . When the
plant grows on the bottom it shows one continuous green membrane ,
stretched tight over the bottom , but when it comes in contact with other
plants it throws out filaments , the thickness of which is difficult to make
out on account of their adhesive nature ; for wherever they touch it is
matter of impossibility to separate them . The membrane
forming the
filaments is structureless , but the sphmrical cells , which form more or
less moniliform threads , sometimes running
in parallel lines , at other
times forming an irregular net - work on the inside of the filaments .
These cells sometimes divide into two portions , at others into four , and
in most of ths mature cells may be observed four cellules .”— Qrevillea ,
iii ., p . 29 .
Elate VIII . fig . 2 .
magnified 400 diam .

a , portion

Palmodictyon

magnified

200 diam . j b, fragment

xufescens . Kutz Spec. 234.

Is usually referred here on the faith of the remark by Kutzing , that it
was found at Aberdeen by Dr . Dickie . Upon enquiry of Dr . Dickie we
learn that he knows nothing of the species . He says , “ Palmodictyon
rufescens is unknown to me , many years have passed Bince I corres¬
ponded with Lenormand , and I do not remember
receiving any note
from him regarding it . Kutzing (Spec . 234 ) is responsible for the name .
I cannot find in my collection
anything
so named , neither
do I re¬
member where the so -called material was collected .” Under these cir¬
cumstances it is useless repeating
the name in connection with British
Algse .
Genus

10 .

TETRASPORA

.

Zink .

( 1810 )

Thallus gelatinous , membranous , or submembranous , in the
beginning a short sac, afterward expanded ; cells globose or
angular , more or less distant , but associated in a single stratum
into large families . Tegument thick , very rapidly diffluent into
a homogenous mucous . Division in two directions in the same
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Tetraspora

.

bullosa . Ag . Bp. Alg . p . 414.

Thallus membranaceous, saccate, obovate, sinuate, bullose,
an inch to a palm long, dark green, more or less verrucose;
cells nearly sphaerical(after division hemisphserical or angular),
geminate, or quaternate, crowded, granular.
Size .

Cells before division ’008 --012 mm., after division

•0058--0075 mm. (Rabh.) .
Rabh. Alg. iii. 39. Rabh. Exs. No. 115, 1233. Kirch.
Alg. Sclil. p. 108.
Monotrena bullosum, Thur. Mem. Cherb. 1854.
Tetraspora minima, Desv. Plor. Ang. p. 17.
Ulva bullosa, Roth. Cat. iii. 320. Hook. Brit . PI. ii. 312.
Harv. Man. p. 171. Hass. Alg. t . 78, f. 13. Dickie Bot.
Guide, p. 306. Eng . Bot. ed. 2, t . 2405.
Stagnant pools and ditches of fresh water.
Plate VI.Jig. 1. a, natural size; b, fragment mag. 400 diam,
Tetraspora

gelatinosa

. ( Vauch.)

Thallus vesiculose, ovate-clavate, or obovate, gelatinous, with
age unequally expanded, irregularly torn, pallid and sometimes

dirty-green, often incrusted with lime ; cells of variable size,
globose, either single or geminate, and scattered or quaternate,
or geminate, and somewhat crowded; contents green and
granular.
Size .

Cells ’003 - -014 mm. (Rabh .) .

Rabh. Alg. iii. 40. Hook. Br. Flor. ii. 313. Mackay Plor.
Hiber. p. 244. Hass. Alg. p. 301. Kirch. Alg . Schl. p. 109.
Ulva gelatinosa, Vauch. Hist. p. 244, t. 17, f. 2.
Rivularia tubulosa, DC. PL Fr . ii. p. 5.
In pools and ditches.
Plate VI jig. 2. a, natural size; b, fragment mag. 400 diam.
Tetraspora

lubrica . (Roth .)

Thallus elongated, tubular, erect, an inch to a palm long, 1-4
lines thick, splitting , undulate, sinuous, sticky, between gela¬

tinous and membranaceous, yellow-green ; cells globose, or
rather angular, of medium size, green ; tegument very thin.
Size .

Cells ’OOS- 'Ol mm . ( Rabh.).

Rabh. Alg. iii. 41. Rabh. Exs. No. 51. Dickie Bot. Guide,
p. 306. Eng. Bot, ed. 2, t . 2407. Hass. Alg. p. 300, t . 78, f.
10. Kirch. Alg . Schl. p. 109.
Tetrasporella lubrica, Gaill. Desm. Ex. i. 655.
Ulva lubrica, Roth. Cat. i. 204.
Conferva lubrica, Roth. Cat. iii. 168.
Plate VI. fig. 3. a, natural size; b, fragment mag. 400 diam.
Tetraspora

Hava . Hass . Alg . t. 78, / . 11.

Thallus yellow when dry, cellules small, quaternate.
Rabh. Alg. iii. p. 42.
In rocky rivulets.
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“ This species , at all events , would appear to be distinct , the cells
being two to three times smaller than those of T . lubriea and T . gela -

tinosa ."—Hassall .

This is a donbtful
seen .

species , which no one but Hassall

appears

to have

Plate VI . Jig . 4. Fragment magnified , after Hassall .
Genus 11 .

BOTRYOCOCCUS

.

Kutz . ( 1819 .)

Thallns botryoid (or like a bunch of grapes ), irregularly
lobed, mucous, involved in a thin parent membrane ( ?). Cells
ovoid or elliptic , united in families , which are densely packed
within a thin diffluent tegument .
Represented

in Europe

by a single species .

Botryococcus

Braunii . Kutz . sp. 892.

Small , free swimming , green , at length becoming pallid or
reddish -brown .
Size .

Cells

'01 - '0125

mm . ( Rabh .) .

Eabh . Alg . iii. 43 . Fres . in Abh . Senk . t . ii. f. 27-33.
Archer Micr . Journ ., 1870 , p. 88 . Kirch . Alg . Schl . p . 111.
In moor pools.

•

Specimens were found by Dr . Moore floating on the surface of Lough
Bray in long sheets of some yards in length . Mr . Archer remarked
upon these “ that this was not an uncommon alga in moor pools , some¬
times coating submerged
sedges , and the like , with a greyish green
stratum , sometimes , however , suspended
in the water in streaks , and
often isolated . It passes through a red condition . More than once ,
when a single group or family of this alga , from gatherings
kept for
some time in the house , had turned
np under a low power of the
microscope , he had been to some extent deceived by the way in which it
resembles
some radiolarian
rhizopod , strange
as it may seem . The
mucous matrix containing the families of cells seems not unfrequently
to give off rather long , filiform prolongations , which stand out more or
less radiantly , looking not unlike pseudopodia
and these are undoubted
rhizopoda containing chlorophyll . It might , indeed , be a good example
of two objects with no affinity in any respect to each other -, still super¬
ficially simulating one another .”— Micro . Journ -, 1870 , p . 88 .

Plate

VII . Jig . 2. a , family group ; b, single family ; c, undergoing

segmentation

; d , free mature

cells .

All magnified

Genus 12. APIOCYSTIS

^

.

400 diameters .

Nag . ( 1849.)

Thallus small , vesicular , fixed by a stem-like base . Cells
globose , scattered , or sometimes 8 disposed in a circle ; contents
homogenous , or delicately granulose , with a distinct colourless
vacuole ; tegument thick , dissolving into a homogenous gela¬
tine , cells dividing alternately in all directions . Propagation by
mobile gonidia , which are globose , and furnished with a pair of
vibratile cilia.
This genus consists of a single species , unless the
Nageli is entitled to rank as specifically distinct .

variety

linearis
I)

of
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Brauniana .

Apiocystis

.E .

Nag . Einz . Alg . p . 69.

Thallus pear-shaped, pallid green, the cavity filled up by
gelatinous matter, in which are imbedded the gonidia, at first
few, increasing in number with age, as far as 1600.
Size . Frond •04 -*l mm. high, gonidia *012 mm. diam.,
cells ‘0075-*011 mm. (Rabh.) .
Rabh. Alg. iii. 43. Fresen. Beitr. p. 237, t . ii. f. 1-20.
Henfrey in Micro. Journ ., 1856, p. 52, t . 4, f. 26-27.
Fresh water ditches, &c.
Professor Henfrey fonnd this plant in January , in a jar of water con¬
taining aquatic plants brought from Wimbledon Common six months
previously . The development , as recorded by Nageli , is detailed in the
article quoted above .
“ The young ‘ swarm cells ’ (zoospores ) attach themselveB by their
) , and become invested
to Cladophorafracta
ciliated point (especially
with a club -shaped , enveloping membrane . The first division of the
green body then takes place in the direction of the axis of the vesicular
envelope , and is repeated alternately in each direction of space . During
this the vesicle in which the cells (gonidia ) lie , continually expands , and
Young vesicles
pedunculated .
very evidently
becomes
generally
contain a regular number of cells , namely , 2 , 4, 8 , 16, 32 , &c ., but the
vesicles , 1-50 "
indefinite ; in largish
becomes
afterwards
number
( •5 mm .) long and 1- 120 " ( ’22 mm .) diam . I have counted about 300 ;
in the largest , about 1-25" (1 mm .) long and 1-50 " ( *5 mm .) thick , some
1,600 cells .
“ The cells (gonidia ) are at first uniformly distributed over the whole
they generally become collected on
cavity of the vesicle . Subsequently
the internal surface of the wall of the vesicle , where they lie in one or
more strata . But the cell division always takes place in all directions
advancing outwards towards the
of space , the cells situated internally
in rings
periphery . In old vesicles the cells are sometimes arranged
for
of cells is mature
of eight upon the wall . When the family

,’ which
*swarming

may occur at very different sizes and with

very

different numbers of gonidia , the cells begin to move , at first slowly ,
from their places , and then gradually to circulate more rapidly in and
out about each other ; the vesicle bursts , and the gonidia emerge by the
orifice which is formed . Sometimes the swarming is preceded by the
state in which the cells are arranged in parietal rings .
coating , which becomes
gelatinous
“ The cells secrete an abundant
jelly . The
softened within the vesicle , and confluent into a structureless
vesicle sometimes appears merely as the boundary line of the jelly ; in
as a distinct wall composed of
general , however , it may be distinguished
substance , the internal outline of which is always
denser gelatinous
distinct and sharp , while the outer is frequently indistinct , and partly
dissolved .”— Nageli .

Plate VII . Jig . 1.

a , young frond ; b and c, older fronds X 100

X 200 ; e, part of
segmentation
diam . ; d , frond with cells undergoing
frond with mature gonidia X 400 ; J , free gonidia ; g , ciliated gonidia or
zoospores X 400 diam .

Inoderma lamellosum , Kutz ., has been said to have occurred
Britain , but
rence .

we have not been able

to satisfy

ourselves

in

of its occur¬
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Genus

13 .

RHAPHIDIUM

.

Eutz

. (1845 . )

Cells fusiform, or cylindrical, generally very gradually cuspi¬

date or acuminate at the ends, rarely obtuse, straight or
variously curved, single, geminate, or fasciculately aggregate,
decussate in the centre, or radiately conjoined, rarely two
laterally united at the end, other cells free. Tegument thin,
smooth. Contents green, very finely granular, furnished with a
central, or rarely lateral, transparent vacuole. Division of the
cells only in one direction.
Rhaphidium

aciculare . Braun . Babh . Exs . 442.

"Very slender, 15-20 times as long as broad, yellow-green,
often single, acicular, acutely cuspidate at each end, straight, or
slightly curved or somewhat lunate.
Ankistrodesmus acutissimus, Archer in Micr. Journ ., 1862, t .
xii. f. 44-56.
Closterium Griffithii, Berk. Ann. Nat. Hist. xiii. 256, t. 14,
f. 2.
Rhaphidium polymorphum var. y aciculare, Rabh. Alg. iii. 45.
In pools.
i

“ Cells very minute , 20 -25 times longer than broad , fusiform , very
slender , straight , very acutely acicular , solitary or forming fasciculi of
2 -4 cells ; endochrome
light -green , mostly with a minute parietal semi¬
circular or rounded pale body or space placed near the middle of the
cell , otherwise
usually
appearing
homogenous , sometimes
slightly
granular .’’ It agrees with R . falcatum
in its very slender and acute
cells , but it differs from it by its straight , not arcuate cells , by its fusi¬
form more quickly attenuated
cells , by its more intensely acute extremi¬
ties , and by the constituent
cells of an old fasciculus being much fewer
in number .— Archer .

Plate VIII . fig . 3. Cells magnified 400 diam .
Rhaphidium

falcatum .

( Corda.)

Fusiform, slender, acutely cuspidate at each extremity,
curved, or semi-lunar, 4- 16 congregated in fascicles.
Micrasterias falcata , Corda Aim. Carls. 1835, p. 121, t . 2,
f. 29.
Staurastrum falcatum, Ehr. Weigm. Arch. 1836, p. 185.
Closterium falcatum, Meneg. Linnsea, 1840, p. 233.
Ankistrodesmus gregarius, Breb. in litt .
Ankistrodesmus falcatus , Ralfs Desm. t. 34, f. 3.
Rhaphidium polymorphum
, var. c.falcatum, Rabh. Alg. iii, 45.
In pools.
It is a very common plant in ponds , &c ., and resembles a minute
young Closterium , except that although
some individuals
may be soli¬
tary , others will be seen in the same gathering
collected in the charac¬
teristic fascicles .

Plate VIII . fig . 4. a, families magnified 400 ; b, magnified 800 diam .
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Rhaphidiuni

^E .

duplex . Ruiz . Phyc. Germ. p. 144.

Fusiform, slender, slightly sigmoid, single, or 2, 3, or 4
laterally connected at the poles, otherwise free.
Rhaphidiuni triplex, Rabh. Krypt. FI. Sax., p. 134.
Scenedesmus duplex, Ralfs Desm. 193, t. 34, f. 17.
Rhaphidiuni polymorphum var. d. sigmoideum
, Rabh. Alg. iii.
p. 45.
In pools (apparently rare).
“ Cells linear -lanceolate ; extremities tapering to a fine point and
curved in opposite directions . The cells closely united , frequently the
frond , consists of only a single pair of cells so connected , but sometimes
of two or even three of these pail's, which, however , are remote from
each other , in this case ; as the connecting mucous is colourless , they
look like distinct plants , and their relation can be detected only by
moving the frond . If kept in water for a few days , the cells separate
from each other .’ —Ralfs .
This description is scarcely accurate , as each cell is a distinct plant .
Plate VIII .Jig. 5. a, cells magnified 400; h, magnified 800 diam.
Genus

14 .

DICTYOSPHJERIUM

.

Nag . ( 1849 .)

Cells elliptic, with thick confluent mucous investment, com¬

bined in numbers into free-swimming one-layered hollowglobular families, one always at the ends of delicate threads
which proceed from the central point of the family, and which
become repeatedly branched towards the periphery ; division at
the commencement of a series of generations in all directions of
space ; afterwards, as regards the middle point of the aggre¬
gate family, as a rule, alternating only in the two tangental
directions.
Only three described species , all of which have occurred in the British
Isles .
Dictyosphaerium

Ehrenbergianum

.

Nag . Einz . Alg .p . 73 .

Families aggregated in a globular, or broadly elliptical
figure; cells elliptic, very minute, about one-third as broad as
long.
Size

. Cells

•004 - , 0075

mm . ( Rabh

. ) , ' 004 - -007

mm . ( Kirch

.) .

Rabh. Alg. iii. 47. Kirch. Alg. Schl. p. 106.
Amongst Confervce
.
“ This form is very minute , and in suitable places , common , the
families in the aggregate forming a globular , or broadly elliptic , or
sometimes subcubical figure ; the rate of growth of the delicate thread
being equal all round , the cells at the ends of each of its dichotomous
ramifications stand at nearly equal distance from the original centre ;
hence the regular figure of the aggregate family . The individual cells
are elliptic , and very minute .”—Archer .
Plate IX .Jig. 1. Families magnified 400 diam. ; b, fragment with
cells X 400 diam . j c, variety with spherical cells .
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reniforme . Buln . Iledwigia it . 22 .

Families aggregated in an irregular form; cells reniform,
nearly twice as broad as long.
Size . Cells

’008 - -009 mm . ( Rabh .) , ' 006 - -01 x ’01 - ' 02 mm .

(Kirch.') .
Rabh. Alg. iii. 47. Rabh. Exs . 789. Archer in Micro.
Journ ., 1868, viii. p. 65. Kirch. Alg. Sclil. p. 106.
In pools. Near Snowdon, N. Wales.
“ This plant possesses larger families than D . Ehrenbergianum , which
are irregularly shaped , seemingly owing to the development of the
delicate supporting fibre not going on in the same regular manner as in
the preceding species , and the cells themselves are much larger and
reniform .”—Archer .
Plate IX . Jig. 2. a, b, plants magnified 400 diam.; e, portions show¬
ing filament .
Dictyosphaerium

constrictum

, Archer (Micr . Journ ., 1866,p . 128)

having been afterwards found to produce zygospores(see“ Micro.

Journ.,” 1875, p. 415), has been transferred to the Desmidece

in company with Cosmocladium
, to which genus it seems to be

allied.

Cosmocladium

Saxonicum

, DeBary , is ’ sometimes placed by

authors (as in Rabenhorst’s Algse) in this family. But, as
DeBary demonstrated in “ Flora ” (No. 21, 1865), the cells
proceed in the same manner as in Cosmarium
, and therefore its
proper place is with the Conjugates
, as one of the Desmidece
.
It has been found in North Wales.
Genus 15. HORMOSFOS

& . Breb . (1840.)

Tballus tubular, gelatinous, swimming free. Cells oblong,
or oval, green, arranged in simple longitudinal series (families),
either remote from each other, or more or less united at the
poles. Tegument thick, confluent, contained within the broad
gelatinous tube, which is either simple or branched.
* Tubes simple.
Hoxmospoxa mutabilis

.

Breb. Mem. Fal . 1840.

Tubes intricate, more or less broad, or parallel and coalescing;

cells twice as long as broad, broadly rounded at each end ;
tegument very thin.
Size .

Cells -011 - 017 mm ., tube diam . -043 mm . (Rabh .) .

Rabh. Alg. iii. 48. Breb. in Ann. des Sci. Nat., 1844, t . i.
i. 2. Kirch. Alg. Sclil. p. 108.
In boggy pools. Ireland.
PlateX. Jig. 1. a, portion of filamentX 300; b, same breaking up

V-?ty 7 ’
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Hormospora

transvexsalis

.

Breb.

Tubes slimy, equal or undulate : cells ovate-oblong or fusi¬
form, disposed transversely in a moniliform series; contents
granular.
Size .

Diameter of tube •075 - T2 mm .

Rabh. Alg. iii. 49.
In bogs.
Plate X. Jig. 3. a, portion of filamentX 200 diam. ; b, portion X

400 diam.

** Tubes branched.
Hormospora

ramosa .

Thwaites .

Tubes broad, gelatinous, irregularly branched; cells oval or
nearly cylindrical, obtuse at the ends, either remote from each
other or connected, twice as long as broad ; contents green,
with green laminae radiating from the centre.
Thwaites in Harvey Phy. Britt , t. 213. Rabh. Alg. iii. 49.
In brackish and salt water, attached to Cladophora.
The filaments in this species, unlike those of the preceding two
species, are branched.
Plate X . Jig. 2. a, portion of filament X 200j b, small portion with
cells X 400.
Genus

16.

CYLINDROCAPSA

..

Reinsch . ( 1867 .)

Cells sphterical or ellipsoid, membrane thick, either with a
three or fourfold tegument, or naked ; cells associated in a
linear series in families, enclosed in a cylindrical hyaline gela¬
tinous tube ; cells dividing transversely. Propagation by
gonidia uncertain. Cell contents green, granular, with a single
chlorophyllose corpuscle.—Beinsch Algenjlora, p . 66.
Cylindxocapsa

involuta

. Beinsch Algenjlora, tab. vi .f . 1.

Cells ellipsoid, ultimately involved in a fourfold tegument,
which is expanded at the poles.
Size . Cells •023 - -03 mm . diam .
This plant has occurred in Ireland, as recorded by Mr. W. Archer, in
“ Grevillea” (Vol. in . p. 40), with the following observations:—
“ Admitting the identity, of which I myself do not doubt, though not
previously having seen examples, that author’s description of this
minute alga does not appear quite complete, as he omits to mention that
the cylindrical hyaline envelope of the cells, combining them into a
frond, is closed at both extremities, rounded off at the upper, and some¬
what produced, tapered and thin, slightly dilated into a scutate organ of
attachment (to foreign objects) at the lower extremity. Thus the ex¬
tremities appear to be differentiatedinto a basal and apical. The Irish
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of the cells , their oval
plant agreed with Reinsch ’s in the dimensions
figure (truncate after division , whilst closely apposed , and until full size
is again attained ), their longer diameter posed in the direction of the
filament and in their being involved by a
length of the cylindrical
number of concentric hyaline investments standing off from the cells at
the poles , closely applied at the sides ; not , however (as Reinsch shows )
uniformly four , but two , three , or four , and standing off from the cells ,
not equidistantly , but at different distances . It is , however , quite
possible that where the fewer number only of laminae of the envelopes
were apparent , others may have been present , but so closely applied to
the cells (and to each other ) as to appear as if absent . Just as depicted
by Reinsch (though his figure be rather stiff ) , I saw some of the cells
self -division , the fission always taking place through the
undergoing
shorter diameter , the new cells , at first flattened at the ends , then grow¬
ing as long as the older , and becoming rounded off , and thus the longi¬
tudinal direction of the cells is maintained . Thus this form is unlike

Cylindrocapsa nuda (Reinsch ), in which the oval cells are placed trans¬
the loose outer envelopes . The
versely , and appear to be without
author does not state that the contents are not a bright , but a doll lurid
to preserve this plant , it *kept *
green , very opaque . On endeavouring
not at all , colour became lost , envelope shrivelled , and even after a
couple of days the examples did not represent the same thing as when
fresh .
“ Thus the morphology of the plant points to an affinity with Hormo -

spora , Breb ., which , too, has its forms with the elliptic cells placed
longitudinally

{H . mutabilis

and others ) and transversely

salis), but no Hormospora , except II

(H . transver -

ramosa , Thwaites , appears

attached ; the contents , too , are bright green , and seem to show a
; the
not seen in Cylindrocapsa
internal arrangement
characteristic
outer investment is also more mucous . As a form , or a form -species ,
and Hormo ( for , doubtless , such as those belonging to Cylindrocapsa
spora can all be accounted no more , so long as no reproductive process
involute .:) is , per se , abun¬
is known ) the present plant ( Cylindrocapsa
to be very rare , so does C. nuda ,
It appears
dantly distinct .
in
which I only once met with ; neither is recorded by Rabenhorst
*Flor . Europ .*
“ But whether these Cylindrocapsa -forms be mere stages of other
species —
parthenogenetic
growths — mere form -species —or permanent
they are entitled to hold a place for purposes of reference until happily
and their right to
more be , if ever , known as to their development
plants .”— Grev . III . 40 .
rank as independent

Plate IX .. Jig . 3. Portions showing spores X 400 diam.
Cylindrocapsa

nuda . Reinsch Alg. p. 67, t. 6, / . 2.

Undivided cells ellipsoid , membrane thick , without teguments ,
filaments now and then thickened and enclosing four cells .
Size . Tube *023-*03 mm. diam.
In streams . Ireland .
Cienkowski ’s * researches on Cylindrocapsa involuta achieved such im¬
portant results that they must be indicated here , since the reproduction
will , doubtless , be identical in both species .
and ocgonia . The oogonium is a
“ This alga possesses antheridia
globular inflated joint , it consists of contents and wall ; the first presents
* Cienkowski , “ Zur Morphologie der Ulotricheen
Imp . de St . Petersburg , t . ix . p . 531 .

,” in Melanges

Acad .
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a protoplasmic gonosphere , coloured by chlorophyll , containing numerous
starch granules ; it presents at one point of the periphery very often a
clear spot . The gonosphere is loosely enclosed by the several (3 -6) con¬
centric gelatinous (as it were swollen or expanded ) membranes . Such
oogonia lie either several together , forming a moniliform chain , or they
present themselves
in the middle of a series of antheridia , or between
unaltered vegetative joints , upon which , further on , may abut antheridia .

Cylindrocapsa is thus monoicous . At both poles of the oogonium the

coats are produced into a short cylindrical process ; adjoining processes
are mutually apposed . The size of the oogonia varies ; it may reach
042 mm ., the gonosphere *024 mm .
“ The antheridia are discoid or sphseroidal little cells , like the oogonia
possessing a multi -laminated coat , they may form a long series or little
groups of pairs ; they are often enveloped in twos or fours by numerous
laminae . The contents are clear reddish yellow . The male cells (like
the vegetative ) are formed by binary division of the mother joint , with
the distinction
that they cease to grow , remain smaller , and gradually
assume the yellowish red colour . Each antheridium
developes by divi¬
sion of its contents two spermatozoids . At maturity
they are ejected
with a jerk ; when free , they lie for a while motionless enclosed in their
gelatinous envelope . Presently they assume a tremulous motion , at last
bursting the vesicle and swimming about . They are protoplasmic fusi¬
form bodies of about *015 mm . in length , contents sparing , yellowish
red ; at the anterior hyaline point are borne two flagella , below which
are two minute pulsating vacuoles .
“ Shortly after their exit they are to be found in the neighbourhood
of the oogonia . The whole cavity of the oogonium becomes pushed out
laterally , dissolving and leaving an opening at the apex of the expansion .
The spermatozoids
seem now to be no way aimless in their movements ,
their whole object being seemingly to effect a penetration ; with great
energy they drive against the wall , and retreat , and so persist for hours ,
until at last the movement ceaseB , and they shrink into formless little
masses . The actual confluence of the spermatozoid with the gonosphere
was not observed , but the conclusion drawn by the author seems to be
legitimate .
“ The next change consists in the appearance
of a thick gelatinous
stratum directly on the surface of the gonosphere , which soon hardens
into a doubly contoured membrane . After some days the chlorophyll with
the starch granules
gradually
disappear , becoming replaced
by the
reddish -yellow oily substance . In this way we obtain from the gonosphere
an oospore surrounded
by the mucous layers of the oogonium . The
author could never see any further development ; they lasted the whole
autumn and winter without the slightest alteration .
“ In some instances
the gonospheres
on having become enclosed by
the gelatinous
envelope began to germinate ; they divided into two
segments , each then becoming clothed by its own gelatinous envelope ,
and soon divisions followed juBt as in the ordinary vegetative
joints .
The author supposes that these still green gonospheres
could not have
been fertilized , and that only the latter pass over into a state of rest .”
— Quart . Journ . Micr . Sci ., 1877 , p . 181 .
Genus

17 .

HYDRURUS

.

Ag . (1824 .)

Thallus adnate, gelatinous, more or less firm, tubular, elon¬
gated (2-4-12 inches long), sometimes variously divided, sticky,
surface naked or densely covered with delicate fibres, which at
times are fasciculate. Cells in the beginning globose, or sub-
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globose, afterwards elongated, or elliptic, sometimes conoid, one
or other pole colourless, arranged more or less regularly in longi¬
tudinal families; tegument thick, at length diffluent, cells
dividing in one direction, chiefly at the apex or periphery of the
thallus. Propagation by means of agile gonidia.
Hydrurus

penicellatus

. Ag . Syst . p . 24.

Thallus rather cartilaginous, olivaceous, of variable thickness,
simple and naked below, divided above, and villous with dense
fibrils. Internal cells elliptical or somewhat lanceolate ; tegu¬
ment very thin, scarce visible; contents homogenous.
Rabh. Alg. iii. 50.
Hydrurus fcetidus, Yauch. Kirch. Alg. Schl. p. 106.
var . e. Ducluzelii

.

liabh . Alg . III . 50.

Thallus from an inch to a foot long, oftentimes sparingly
branched, plumose with very dense fibrils.
Size .

Cells -OOe- ' OOOo mm . {Rabh .) .

Hydrurus Ducluzelii, Ag. Consp. p. 27. Hass. Alg. t . 77, f.
3. Rabh. Exs. 176, 873, 1193.
Batrachospermum myosurus, Ducluz. Conf. Montp. p. 76.
Palmella myosurus, Lyngb. Hydr. t. 68, E .
Cluzella myosurus, Bory. Diet. iv. 234.
In alpine rivulets, on stones, rocks, &c.
“ Root scutate , blackish , hard . Fronds clustered , solid, very gela¬
tinous , 2-6 inches long or more , 2.4 lines in diameter , freely waving in
the water , attenuated towards the apex , branched ; branches scattered ,
alternate , elongate , slender , beset with other more slender , short ramuii .
Gelatinous mass pellucid , viscid , colourless under the microscope , without
apparent margin , unless as the granules imbedded within its substance
indicate such ; these are globose , green , formed on the stem and primary
branches , most densely set in the ramuii , especially towards the margin .
Colour of the recent frond brownish -olive, or dark brown , in drying
green ; of the granules both recent and dry green .”—Lyngbye .
Odour in a recent state very offensive.
One or other of the many forms of this species has been called
Palmodactylon subramosum
, Nag., but we have not, as yet, seen any
true British representative of that genus .

Plate X.Jig. 4. a, natural size; b,

portion magnified 400

Genus 18. NEPHROCYTIUM

.

diam.

Nag . (1849.)

Cells oblong kidney-shaped, with a dorsal chlorophyllose
vesicle, 2-4-8-16 associated in free swimming families sur¬
rounded by an ample oval or kidney-shaped tegument. Pro¬
pagation unknown.
Only two European species , both of which have been found in the
British Isles . Both are usually found together , and it is possible that
hereafter they may be referred back to one species , as Nageli pro¬
posed .
E
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Nephrocytium

Agardhianum

. Nag . Einz . Alg . p . 80.

Cells pale green, almost homogenous, 4-6 times as long
as broad, spirally arranged, in families of 4-8 cells ; tegu¬
ment thin which encloses them, length 2-8 times the breadth.
Size .

Cells diam . '0038 - -0075 mm . ( Rabh .j .

Rabh. Alg . iii . 52. Nag . Einz . Alg . (forma minor') , t. iii.
C. a-h. Kirch. Alg . Schl. p. 112.
In ditches, bogs , &c.
Plate XI . Jig . 1. a, b, families; c, end view; d, tree cells. All
magnified 400 diam.
Nephrocytium

Naegelii

.

Qrun. Rabh. Alg . III. 52.

Cells dark green, granular, twice as long as broad, irre¬
gularly disposed, families usually composed of 16 cells ; tegu¬
ment thick .
Size .

Cells diam . •011 - -022 mm . ( Rabh .) .

Nephrocytium Agardhianum , majus Nag . Einz . Alg . t . iii. C.
fig. i, k, p. Kirch . Alg . Schl. p. 113.
In similar or the same places as the foregoing, with which
it is often associated.
Plate XI . jig . 2. a, b, c, family groups ; d, free cells.
diam.

400

All magnified

Genus 19. OOCYSTIS . Nag . (1855.)

Cells oblong, chlorophyllous, either solitary or binate, quaternate, or octonate ; contained at first within an ample simple
mother cell, at length free by dissolution of the membrane.
This genus, as Mr. Archer has observed(Micr. Journ., 1877, p. 105),
comes very near Nephrocytium, the seemingly only very tangible dis¬
tinction (it is a very constant one at the least), being the reniform (not
elliptical) cells in the latter genus ; but as forms merely, of more or
less frequent occurrence, those referred to both the genera are indeed
very distinct and constant.
Oocystig

gigas .

Archer, Quart. Journ. Micr. Sci, , 1877, p . 105.

Mother-cell broadly elliptic, almost subglobose, large ; family
usually consisting of two cells ,
Size .

Mother - cell -06 - -07 X ' 05 -' 06 mm .

In pools. Ireland.
The broadly elliptical cells are very large, and are really snbsphaerical
.
u The cell wall,” Mr. Archer says, “ is by comparison very thick, with
the somewhat nodular little thickening at each pole; the chlorophyll
granules, in examples in which these were not too dense, could be seen
arranged parietally in a beautifully and curiously regular reticulate
manner, the *inesheB or interspaces of the interior surface of the wall
being bare of them. He had only seen two young cells within theexpanded mother-cell, four, eight, to sixteen being common in Oocystis
Naegelii. In examples about to produce young individuals,the contents
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became more dense , and the reticulated arrangements lost , or rather ,
perhaps , more properly speaking , the interspaces become clothed with
chlorophyll granules . At first glance this might be mistaken , under a
low power , for that small form of Eremospluera viridis , which origi¬
nates when the individuals of the ordinary large form produce simul¬
taneously four , in place of two daughter cells ; but the evident elliptic
figure and the thickened poles , as well as the different arrangement of
the chlorophyll contents , would, on closer inspection , at once distinguish
them . Mr . Archer has drawn attention to the seemingly curious very
great expansion of the wall of the mother -cell, almost looking as if in
anticipation , rather than as in consequence of the growth of a young
‘ brood ’ of two, four , eight , or sixteen daughter -cells, so much so that
it almost had the aspect of a fresh growth , rather than that of a mere
swelling up of the old membrane .”— Quart . Journ . Micr . &ci., 1877,
p . 105.
Oocystis

setigera . Archer, in Quart. Journ. Micr. Sci., 1877, p. 194.

We are unable to give any description of this species which,
as far as we are aware, bears only a manuscript name. Neither
are we able to give figures of either species, although we hope
to

do so

hereafter.

Genus 20. DIMORPHOCOCCTJS

. Br . (1849.)

Cells united in fours on very short branches, dissimilar, the
two intermediate contiguous oblique, obtuse ovate, the two
lateral, opposite and separate from each other, lunate ; families
free swimming, in botryoid clusters.
This genus is allied to JBctyosphcerium, next to which it should havo
been placed .
Dimozphococcus

lunatus . Br. Alg . Uni. p. 44.

Green, apices of the cells hyaline.
Size .

Cells longitudinal

diam . •01 - -02 mm .

Rabb. Alg. iii. p. 36. Archer, Quart. Journ. Micr. Sci.,
1872, pp. 195, 197.
Floating in pools. N. Wales.
We have been unable to make a successful drawing from the
specimen we possess of this Alga , as we have not seen it living . Mr.
Archer , on reporting upon its occurrence in Ireland , criticised the only
figure extant (in Kabenhorst 's Alg . Eur .) in the following terms : “ The
upper or outermost cells do not , as they are made to seem , or as the
original description might lead one to infer , stand above the larger and
lower (inner ) cells as upon a common stipes , but the former grow off
from the latter , and remain joined thereto by a short pedicle . The inner
cels are broadly reniform , and two stand opposite to each other at the
apex of the supporting stipes , so as to present a lunate figure , and from
the lower part of the sinus made by these it is that the pedicle of each
of the pair of secondary , more or less reniform , but unequally lobed,
cells (one from each lower cell) starts , the smaller lobes of these latter
overlapping each other , and appearing , in a crowded cluster , like one
cell , only of smaller dimensions , concentrically posed above the lower
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cell, and as if on a common stipes, that is, as if all were ‘ in ramnlis
—qnaternatim conjunctae.’ ” The larger lower cells are com¬
bined, inter se, by a soft irregular colourless furcated (almost as if
shrivelled) stalk, into a crowded oolony or family. This branched cluster
of cells requires to be broken up and pressed out ere the arrangement
referred to can be seen. The structure and mode of arrangement of the
cells (which are bright green, with a pale narrow little space at the
upper extremity, and with large chlorophyll granules) becomes thus of
somewhat complex appearance, nor did it appear to have been made ont
fully by Braun himself, as conveyed by his description.—See Quart.
Journ. Micr. Science, 1872, pp. 195, 198.
Genus

21 .

MISCHOCOCCUS

.

Naff . ( 1849 .)

Thallus dichotomously branched, bearing the terminal cells.
Cells globose, terminal, geminate or quaternate. Division of
cells in one direction. Propagation by zoogonidia.
This genus is confined at present to a single species.

Mischococcus confervicola . Naff. Einz. Alff. p . 82.
Cells globose, even, geminate, ternate or quaternate, on the
tips of the branches, bright green, delicately granular , destitute
of a chlorophyllose vesicle; stem hyaline, spuriously articulated,
often swollen at the angles.
Size . Cells -0045 -'009 mm . (Rabh .).

Rabh. Alg. iii. p. 54, fig. 29.
Attached to filamentous Algai in ditches, near Stafford,
August, 1849 (Rev. R. C. Douglas).
This interesting little plant is liable to be overlooked on account of its
small size and the delicate hyaline stem, only the pair, or more, of little
globose green cells being at first visible.

Plate XI .fig . 4. a, two plants parasitic on Conferva; b, young
plants ; c, terminal branches with 4 cells ; d, swollen joints of stem ; e,
free cells. All magnified 400 diam.
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Family

II .

PROTOCOCCACE

^ ].

Unicellular algae, in the strictest sense, clilorophyllous, with¬
out terminal growth, or ramification, without a vegetative
generation of cells. Either single, segregate, or associated in
families. Cells of the families either indefinitely increasing in
number (then forming families) or of a definite number (then
).
forming a ccenobium
Propagation by means of gonidia, arising in the mother cell
by free cell formation ; gonidia of two kinds, the one larger,
macrogonidia, the other smaller, microgonulia; the former
oblong, mostly produced anteriorly into a pale bi-ciliate beak,
rounded and greenish at the posterior end, developing into an
individual plant ; the microgonidia similar to these, and also
motile, but passing after a short time into a quiescent state, and
at last into resting spores, or hypnospores.
This family is usually subdivided into the following sub¬
families:—
1.
2.
3.
4.

.®.
5 . Hydrodictye
.®.
Protococce
6 . Ophiocytie .®.
^e .
Chlorococcace
7 . PEDIASTREiE .
PoLYEDRIEAS.
8 . SoilASTRE.®.
ScENEDESME,®.
.
9. Charaoie®

Many of these small sub-families include but a single genus, so that,
in effect, the character of the sub-family is that of the genus ; hence
they are of little value, especially in a local flora.

Sub-Family

1.

Peotococcm .

Cells sphseroid, segregate ; cytiodcrm thin , hyaline, without
integument, swimming free, or, when not growing in water,
forming a thin pulverulent stratum. Contents in the beginning
homogenous, then granular, green, or reddish.
Only one genus has yet found a place in this sub-family, of which
one species is British.
Genus

22 .

FBOTOCOCCUS

.

Ay .

(1824 .)

Characters the same as in the sub-family. Propagation by
mobile gonidia.
Fxotococcus

vizidis . Ay. Rabh. Alg. m ., 56.

Cells small, segregate, accumulated in a broadly expanded
stratum, of a yellowish green colour, either pulverulent, or,
during moist weather and after rain, somewhat gelatinous.
Size .

Cells •0025 - -U04 mm .

On the trunks of trees, fallen branches, and damp walls
throughout the year.
It is very probable that this is only a condition of Pleurococcus vul¬
garis .
Plate XII . fig. 1. Cells magnified 400 diameters.
F
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Sub-Family 2.

Chlobococcacej :.

Cells sphasroid, either single and free , furnished with a
chlorophyllose vesicle and a pale lateral spot , sometimes with an
ample tegument , or more often accumulated in strata or little
clusters . Propagation by zoospores , formed by division of the
cell contents , escaping by rupture of the cell wall .
Genus

23 .

CHLOROCOCCUM

:.

Fries .

(1825 .)

Cells subglobose , single or in clusters . Characters the same
as the sub -family .
A . Species green.
t Tegument thin.
Chlorococcum

humicolum

. {Nag.)

Rabh. Er. FI . Sachs, 137.

Stratum effused, dark -green , pulverulent ; cells globose ,
variable in size, often many united in families , involved in a
common hyaline tegument ; cell membrane thin , but thickening
with age ; contents at first pale or yellowish -green , homo¬
genous , at length dark -green , granular .
Size . Cells -017 mm . diam ., or less.
Rabh . Alg . iii. 58.
Cystococcus humicola, Nag . Einz . Alg . 85, t . 3, f. E .
On the naked ground (A . W. Wills ) .
Plate Xll . fig. 5. Cells and family magnified 400 diameters .
Chlorococcum

frustulosum

.

(Carm.) Rabh. Alg . iii ., 5!).

Thallus effused, pulverulent , green ; cells globose , of medium
size, associated in families which are involved in a broad hyaline
homogenous envelope .
Size . Cells -007 mm . diam . ; families to -04 mm. diam .
Hcematococcus frustulosus , Hass . Alg . 380 , t . 81, f. 1. Eng .
FI . v., p . 395 . Harv . Man . 181 .
Palniella frustulosa , Carm . MSS .
On moist rocks .
“ It occurs in the form of a greyish black , fragmentary scurf . On the
slightest pressure it separates into corpuscles of various forms , but
mostly spilferical , hyaline under the microscope , surrounded by a mem branous envelope , and including several granules .”— Carm .
Plate XII . fig. 2. Families magnified 400 diameters .
Chlorococcum

murorum . (Qrev.)

Rabh. Alg . in ., 61.

Thallus crustaceous , yellowish -green ; cells subglobose or
oblong , with a rather thick hyaline mucous envelope ; cell con¬
tents seruginous -green , homogenous .
Size . Cells, including envelope , -016 -'02 x "01 mm.
Grev . Sc. Crypt . FI ., t . 325 .
Hcematococcus murorum , Hass . 323 , t . 81 , f. 4.
On walls .
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We have retained this in its present position in deference to Raben horst , to whom the species must have been known . At the same time
its asruginous green colour seems to indicate an affinity with Phycochro mophycece rather than the present order .
“ Plant producing spots on walls and stones of a yellowish green colour ,
and at first very small , but afterwards indefinitely larger , from a number
becoming confluent . First discovered in this country by the Rev. M. J .
Berkeley on the freestone walls of Christ College, Cambridge .”—
Greville.
Plate Xll . fig. 4 . Cells magnified 400 diameters . Some undergoing
division .

ft
Chloxococcum

Tegument thick .

gigas , Grun. in Rabh. AlgNo . I486.

Stratum thin , green , mucous ; cells globose , large , either
single or associated in small families , always involved in a broad ,
distinctly lamellose hyaline tegument .
Size .

Cells

*012 - -017

mm . diam . without

brane .
Protococcus gigas , Kutz . Phy . Gen . p, 145 .
In pools, on walls and glass windows.

the

hyaline

mem¬

One of the finest species in this genus , and possibly not uncommon .
We have met with it two or three times , but not in any great quantity .
It must not be confounded with Qlceocystis ampla .
Plate XII . fig. 3. Cells magnified 400 diameters , b, in different stages
of division .

B . Species red , rusty , or orange .
No British species in this section recorded .

Sub-Family 3.

Polyedriea :.

Cells single , segregate , free swimming , compressed , 3-4-8
angled ; angles more or less produced , sometimes radially elon¬
gated , either entire or bifid, mostly armed , oblong -elliptic when
viewed laterally , rounded or rather truncate at the ends. Cell membrane thin , even .
Chlorophyll -mass mostly granular ,
equally distributed through the cell , sometimes with 1-4 reddish
oil-drops . Propagation unknown .
Genus 24 .

POLYEDRIUM

.

Nag .

(1849 .)

Characters the same as above for the sub -family .
A . Angles entire.
Polyedxium

gigas .

Wittr. Sotvattensalger, p. 33, t. 4, / . 4.

Cells irregularly pentahedrical (rarely hexahedrical ) , angles
obtuse , sides concave.
Size .

Maximum

diameter

of cells ' OdS - ' OTS mm . ; minimum

diameter -035 -’045 mm.
Archer , in Quart . Journ . Micr . Science xvii . (1877 ), p . 105 .
In standing pools .
This large and distinct species has the angles rounded and unarmed .
Plate XIII . fig, 1. a, b, e, cells in three positions , magnified 400,
after Wittrock .
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Polyedrium

.

Nag. Einz. Alg.

Cells regularly tetrahedrical ; angles obtuse , mucronate .
Size .

Cells -015 - '03 mm . diam .

Babli . Alg . iii. 62.
In pools.

Archer , Micr . Journ ., 1866 , p. 62.

This might possibly be mistaken for the end view of some species of
Staurastrum , against which error it is essential that beginners should be
cautioned .
Plate XIII . fig. 3. Cells magnified 400 diameters .

B. Angles radiato -elongated.
Polyedrium

longispinum

.

( Perty .) Rabh. Alg . hi ., 62.

Quadri -radiate , radii thin , elongated , scarcely thickened into
a body in the centre .
Size .

Length

of arms ' 03 - -05 mm .

Phycastrum longispinum, Perty Kl . Lebensf . t . xvi ., f. 30 .
In pools . N . Wales (A. W. Wills ) .
A peculiar species , which at first sight seems to have but little re¬
lationship with the other species figured . It is often found associated
with Desmids , and delights in similar localities .
Plate Xlll . fig. 2. a , b, c, d, cells magnified 400 diameters .

C. Angles lobed.
Polyedrium

enorrne .

(Ralfs.) Rabh. Alg. III., 63.

Cells irregularly tetrahedrical , with the angles produced ,
hyaline , deeply bilobate ; sometimes repeatedly bilobed, with the
lobes mucronate .
Size .

Cells •025 - ,04 mm . diam .

Staurastrum enonne, Baifs , t . 33, f. 11.
In pools.
“ Frond very irregular and variable in form . Sometimes the front
view differs but little from the end one. Usually , however , there is a
slight constriction at the junction of the segments , but I have never ob¬
served any difference in the endochrome at that part . The spines , which
are almost confined to the angles , are irregular , some simple and some
branched . The end view has three or four broad and very irregular
lobes ; these are spinous and more or less emarginate , and frequently
one lobe is much broader and more spinous than the others . The spines
on each lobe form two groups , separated by the notch ; they vary much
in size, and are either simple and subulate , or else forked ; sometimes
the forked spines are again divided at the apex .”—Ralfs.
A very variable plant , formerly included with the Desmidiese, but
separated on account of its different mode of propagation .
Plate XIII . fig. 4. Cells magnified 400 diameters . Lateral and end
views .

Sub-Family 4. Scenedesme.®.
Cells elliptic , oblong , or cylindrical ; cell-membrane very thin ;
cell-contents at first homogeneous , afterwards granular ; chlorophyllose vesicle central or sublateral , and often a lateral colour¬
less spot ; cells 2-4- 16, either joined in a single series or forming
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a coenobium. Propagation by division in the cells whence arise
gonidia , which unite themselves into a ccenobium within the
mother -cell, and are at length set free by the rupture of the
cell-membrane .
Genus

25 .

SCENEDESMUS

.

Meyen . ( 1829 .)

Cells polymorphous , equal or unequal at the ends, often pro¬
duced into a spine -like horn . Frond or family composed of
from 2 to 8 oblong , fusiform , or elliptic cells, connected into a
single or double continuous row ; propagating by means of the
repeated segmentation , in parallel planes , in one or two direc¬
tions , of each of the cell-contents into one or more brood families
(not motile ) , set free by the bursting of the parent -cell wall.—
Nageli .
A . Cells unarmed.
Scenedesmus

obtusus .

Meyen. llabh. Alg . in ., 63.

Cells oblong or ovate , obtuse at the poles, 4- 6-8 loosely con¬
nected in a simple series , or joined obliquely , 3-5 times as long
as broad .
Size .

Cells ' 0055 - ' 007 mm . diam .

Ealfs Ann . Nat . Hist , xv ., p. 404 , t . 12, f. 8. Brit . Desm .
p . 193, t . 31, f. 16 . Archer in Pritch . Infus . p . 753 , t . 1, f.
37-39 . Hass . Alg . p . 394 , t . 92, f. 15 .
In boggy pools.
This species appears to be much less common than 8 . quadricawda ,
from all forms of which it may be readily distinguished , not only by the
difference in the form of the cells and absence of spines , but the remote¬
ness of one cell from its neighbour and their alternation .
Plate XIII . Jig. 5. Cells in families of 4 and 8, magnified 400
diameters .
Scenedesmus

acutus .

Meyen. Rabh. Alg. in ., 63.

Cells fusiform or ovate -fusiform , acute at each extremity ,
2-4-6-8 united in a series , either single and straight , or double
and irregularly alternate ; 3-6 times as long as broad .
Size .

Cells -OOSS-'OOoS mm . diam .

Ealfs Ann . Nat . Hist , xv ., p. 404 , t . 12, f. 6.
193, t . 31, f. 14. Hass . Alg . 393 , t . 92, f. 14.
In pools and boggy places .
var . b. obliquus

Brit . Desm .

. Rabh . Alg. III ., 63.

Cells elliptic , fusiform , arranged in two generally oblique
series , the outer cell of each not in contact with any of those in
the other series .
Scenedesmus obliquus, Ealfs Desm . p . 192, t. 31, f. 15.
English Botany , t . 2933 .
bcenedesmus triseriatus , Ealfs Ann . Nat . Hist , xv ., p. 403 , t .
12, f. 7.
’
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var . c. dimorphus

.
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Rabh . Alg . III ., 63.

Cells acute, 4-8, placed evenly in a single row; inner cells
fusiform, outer externally lunate.
Scenedesmus dimorphus, Ralfs. Ann. Nat. Hist x?., p. 403,
t . 12, f. 5. Brit. Desm. p. 191, t . 31, f. 13. Hass. Alg. 393,
t . 92, f. 13.
Formerly the typical form and its two varieties were regarded as three
separate species , but there scarcely seems sufficient reason for thus re¬
taining them . Ralfs wrote of them long ago , “ When the cells are nearly
uniform S. acutus has some resemblance
to S . dimorphus ; but in the
latter the cells are more slender , never ventricose , and are arranged
quite evenly side by side . It is more difficult to distinguish
S . acutus
from 8 . obit gnus , and I am far from certain that Ehrenberg
erred in
uniting them . The principal distinction
is that in S . acutus the cells
form only a single series , which is nevertheless
irregular , on account of
the alternate projection of the cells in opposite directions . In S. obliquus ,
on the other hand , the cells by division form two distinct rows , which ,
after separation , become two fronds .” These characteristics
are better
shown in Ralfs ’ figures than in our own , which are more intermediate ,
and show an evident approximation
to the typical form .
Plate XIII . fig. 6. o, cells of the typical form ; b, cells of the variety
dimorphus ; c, of the variety obligtms. All magnified 400 diameters .

Scenedesmus

antennatus

. Breb.

Ralf. Desm. t. 35, / . 27.

Cells fusiform, 2-4-8, joined in a single or double series, all
somewhat curved, usually ventricose, cuspidate at each extremity,
the apices bearing a hyaline globule.
Size . Cells '0025-' 003o mm. diam., ’013 mm. long.

Babh. Alg. iii. 63. Archer in Pritch . Infus. p. 753.
In pools.
“ Scenedesmus antennatus resembles 8 . acutus in form , and also in the
arrangements
of the cells ; but is distinguished
from that and every
other species by having the attenuated
points tipped by minute glo¬
bules .” — Ralfs .
At the time the above was written it had not been found in this
country , and is still the rarest species , if its specific identity can be
maintained .

Plate XIII . fig. 7. Cells magnified 400 diameters .

B. Cells armed.
Scenedesmus

quadricauda

.

Breb.

Ralfs Desm. 190, t. 31, / . 12.

Cells oblong-cylindrical, each extremity obtusely rounded,
2-4-8, narrowly united, either in a single or double series, all
straight, the outer cells at each end (and rarely some of the
intermediate ones) armed at each extremity with a recurved
spine.
Size . Cells -0085-' 01 mm. diam. to ’022 mm. long,
Rabh. Alg. iii. 65.
Scenedesmus quadricaudatus, Ralfs Ann. Nat . Hist , xv., p.
402, t . 12, f. 4. Hass. Alg. 392, t . 92, f. 12. Jenner FI. Tun.
Wells, p. 200.
In standing water.
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The commonest of British species . A variety has been described
of bristles . We can con¬
which differs only in being entirely destitute
that the species of this genns frequently
firm Ralfs in his observation
make their appearance in clear water that is kept in glasses or bottles
and exposed to the light . He says that he has repeatedly noticed the
appearance of S. acutus var . obliquns in bottles containing Desmidiew , and
sometimes its rapid increase so as to outnumber its companions . Speci¬
more or less
mens obtained in this manner , he adds , are frequently
distorted . In little aquaria the present species often becomes a nuisance
from its profusion .
Plate XIII . fig. 8. Cells magnified 400 diameters .

.
Sub-Family 5. HYDRODiOTYEiG
Individual cells oblong -cylindrical , united into a reticu¬
lated saccate coenobium, all fertile , some producing macro gonidia , which join themselves into a ccenobiutn within the
mother -cell, others producing microgonidia , which are fur¬
nished with two vibratile cilia and a lateral red spot ; these
escape from the parent -cell, and , after a brief motile period ,
subside into protococcoid , thick -walled spores .
Genus 26 .

HYDRODICTYON

.

Roth .

(1800 .)

Characters the same as in the sub-family.
comprises , as far as known , but a single
“ The genus Hydrodictyon
species , which is common to North America and Europe . It grows in
great abundance in the neighbourhood of Philadelphia , especially in the
brick ponds in the low grounds below the city ,
ditches and stagnant
forms floating masses
known as the ‘ Neck .’ There it very frequently
several inches in thickness , and many feet in extent , so that with the aid
of a rake it could be gathered by the bushel . When thus in mass the
colour is very generally dingy and yellowish , although the fronds , when
in active vegetative life , are mostly of a bright , beautiful green . The
plant is in greatest profusion in June and July , after which time it
gradually disappears , until in the autumn it is scarcely to be found , but
early in the spring it reappears . The very young fronds are minute ,
oval , cylindrical , filmy -looking closed nets , with the meshes not appre¬
ciable to the eye ; when growth takes place the fronds enlarge , until
nets , two to six inches in length ,
finally they form beautiful cylindrical
with their meshes very distinct , and their ends closed . In the bright
sunlight , they , of course , by virtue of the life functions of their chlorophyl ,
liberate oxygen , which , being free to the interior of the net , and its exit
barred by the fine meshes , collects as a bubble in one end of the cylinder ,
and buoys it up , so that , the heavier ends sinking , the net is suspended ,
in the water . I know of few things of the kind
as it were , vertically
more beautiful than a jar of limpid water with masses of these little nets
hanging from the surface like curtains of sheen in the bright sunlight .
A few cells collected in the fall or early spring , if put into a preserving
jar , and the water occasionally changed , will multiply , and in a little while
become a source of frequent pleasure to the watcher .
“ As the fronds increase in size they are always in some way or other
broken up , so that , instead of being closed cylinders , they appear as
simple open networks of less or greater extent . The extreme length to
which the frond attains is , I think , vei *y rarely over twelve inches , with
of the
meshes of about a third of an inch in length . The construction
frond is always the same . It is composed of cylindrical cells united end
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to end in such a way as to form polygonal and mostly pentagonal
meshes , the size of which varies with the age of the plant . These cells,
which are closely conjoined , but have no passage -ways between them ,
are capable of independent life , so that the Hydrodictyon may be looked
upon as an elaborate type of a cell-family , one in which cells are con¬
joined in accordance with a definite plan , so as to make a body of definite
shape and size, yet in which each cell is an independent being , drawing
nothing from its neighbours . The cells themselves are cylindrical , with
a thickish cellulose wall , and having no nuclei . Their chlorophyllous
protoplasm is granular , and is placed in the exterior portion of the cell ,
forming thus , within the outer wall , a hollow cylinder , in which are im¬
bedded starch grannies , and whose interior is occupied with watery
contents . The Hydrodictyon cell, when once formed , is capable of growth ,
but not of going through the usual process of cell multiplication by
division , so that the adult frond is composed of just as many and , in¬
deed , the same cells as it had in its earliest infancy .
“ No true sexual reproduction has as yet been discovered in the water nets . There have been described , however , two forms or methods in
which the species multiplies , both of them occurring by means of motile
zoosporoid bodies . In the one case these develop immediately into the
new plant , whilst in the other , before doing so, they pass through a
resting stage . Of the life history of the latter , the microgonidia , I
have no personal knowledge .
“ The investigation of the production and development of the macrogo-nidia , however , has occupied considerable of the time devoted by
myself to the microscope , and I have seen large numbers of specimens
in almost all the stages of development . I have never been able to
detect any decided motion in the macrogonidia .
“ They are formed in the protoplasmic stratum already alluded to as
occupying the outer portion of the interior of the Hydrodictyon cell.
The first alteration in this , presaging their formation , is a disappearance
of the starch granules , and a loss of the beautiful transparent green
colour . Shortly after this , even before all traces of the starch -grain
are gone, there appear in the protoplasm numerous bright spots placed at
regular intervals j these are the centres of development , around which
the new bodies are to form . As the process goes on, the chlorophyl
granules draw more and more closely around these points , and at the
same time the mass becomes more and more opaque , dull , and yellowish
brown in colour . This condensation continues until at last the little
masses are resolved into dark hexagonal or polygonal plates , distinctly
separated by light , sharply defined lines . In some the original bright
central spot is still perceptible , but in others it is entirely obscured by
the dark chlorophyl . The separation of these plates now becomes more
and more positive , and they begin to become convex , then lenticular ,
and are at last converted into free , oval , or globular bodies. When
these are fully formed they are said to exhibit a peculiar trembling
motion , mutually crowding and pushing one another , compared by A.
Braun to the restless , uneasy movement seen in a dense crowd of
people in which no one is able to leave his place . Whilst the process
just described has been going on, the outer cellulose wall of the Hydro dietyon cell has been undergoing changes , becoming thicker and softer
and more and more capable of solution , and by the time the gonidia
are formed it is enlarged and cracked , so that the room is afforded
them to separate a little distance from one another within the parent¬
cell. Now the movements are said to become more active —a trembling
jerking which has been compared to the ebullition of boiling water .
There is, however , with this a very slight change of space , and in a very
short time the gonidia arrange themselves so as to form a little net
within the parent -cell, a miniature in all important particulars of the
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adult Hydrodictyon . The primary cell wall now becomes more and
more gelatinous , and soon undergoes
complete solution , so that the
new frond is set free in its native element .
“ It is evident that when the species is multiplied in the way just
described the birth of the new frond is consentaneous
with the death
of the old cell . But when the Hydrodictyon
disappear in the fall , it is
months before they reappear in the spring . It is , therefore , evident
there must be some other method of reproduction . This slow develop¬
ment of new fronds takes place , according to Pringsheim , by means
of little motile bodies which he calls Dauerschwarmer , which has been
translated in English Chronispores (statospores , Hicks ) . M . Braun stated
already some years since that sometimes , instead of the Hydrodictyon
producing the ordinary reproductive
bodies (macrogonidia ), there are
formed in the cells much smaller and more active bodies , the micro -

gonidia. The changes which occur in the production of these are very
similar to those already described as happening
when the macro¬
gonidia are formed . When the chronispores are formed , however , they ,
instead of uniting together , escape in a free , distinct condition with
the water . They are now small ovate bodies , with a large anterior
transparent
space , to which are attached a pair of cilia , and their life
and history , according
to Pringsheim , is as follows :— For a few hours
they move about very actively in the water , and then , dropping their
cilia , and acquiring an outer cellulose wall , pass into a quiescent stage ,
in which they closely resemble Protococcus granules . They are capable
of living in this state for a long time if kept in water . They can also
endure dessication if the light be excluded during the process , but if it
be present , they wither and die , and cannot be revivified .
“ After a longer or shorter period , but never shorter than three months ,
according to Pringsheim , they recommence their life , provided they be
in water . For four or live months after this the chief change consists
simply in an increase in size . The dark green protoplasm is arranged
around the exterior of the cell ; within are the more fluid colourless con¬
tents , the whole body still looking like a Protococcus cell . After a size
of about ^ th mm . is attained , the endochrome divides successively
into
several portions . The external layers of the surrounding wall now give
way in some spot , and allow the inner layers to protrude and form a sort
of hernial sac , into which the several endochrome
masses soon pass , at
the same time assuming the well -known characters
of true zoospores .
From two to five of these bodies are thus produced out of each original
microgonidium . They are large , ovate , biciliate , and , generally , soon
escaping from the hernial sac , move about actively in the water for a
few minutes . Sometimes , however , they settle down within the genera¬
tive utricle . In either case , after a little time , they become motionless ,
lose their cilia , and develop into polyhedral cells , which are structurally
remarkable
for having their angles prolonged into long , horn -like ap¬
pendages . Under favourable circumstances , at the end of a few days ,
the bright green endochrome
of these undergoes
similar changes to
those described as presaging the production of the microgonidia , and is
finally formed into zoospores , which , in from twenty to forty minutes ,
unite , within the polyhedron or large cells , into Hydrodictyon , which is
finally set free by a solution of the cellulose coat of the polyhedron . The
network thus formed differs in no essential way from that which arises
m the better known way , except that it is composed of much fewer cells .
It is generally a closed sac ; but when the polyhedron , out of which it is
developed , is small , it is sometimes merely an open network . Its after¬
history appears to be identical with that of the ordinary Hydrodictyon
frond .”— Dr . H . C. Wood , “ American F . Water Algce .”
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Hydrodictyon utziculatum . Both. Babh. Alg. 66.
Size of the families (net) variable; also of the cells (forming
the meshes) and the gonidia, according to circumstances.
Eng. Flora v., p. 359. Harv. Man p. 140. Eng. Bot. (Ed.
2) t . 2504. Hook. Scot ii. 80. Gray. Arrang . i., p. 300. Hass.
Alg. 225, t. 58.
Conferva reticulata, Dillw. Conf. t . 97. Eng. Bot. (Ed . 1)
t . 1687. Huds. Ang. ii. 596. Relhan Cant. 444. Hull Br.
FI. 331. Abbot Bedf. 275. With . iv. 132. Ray Syn. p. 59.
Dillen. Muse. 20, t . 4, f. 14.
In clear water.
For the development of this species see remarks under the genus, and
also an elaborate account in Braun on Rejuvenescence, pp. 137, 171, 190,
197, 222, and 261. Observations by Cohn “ Der Mikroskopischen Algen

und Pilze,” p. 109, and Pringsheim “ Dauerschwarmer des Wassernetzes ” (Berlin, 1861).
Plate XIV . Jig. 1. a, “ Water net,’’ natural size ; b, one of the
“ meshes” magnified; c, cell with microgonidiaX 300, after Cohn; I ,
portion of cell with angular macrogonidiaX 309, after Cohn; e, free
macrogonidia; / , active macrogonidia X 600.

Sub-Family 6.

Ophiocytim .

Cells cylindrical, unsequipolar, at first short, then elongated,
either variously curved and contorted, sometimes circinate, one
or other pole attenuated into a thin , short stem, free swimming;
either straight or more or less curved, collected in an umbel with
a simple stem, or being repeated, forming a composite umbel.
Cell-contents parietal, homogenous or granular, green, sometimes
mixed with scattered reddish or brownish globules. Propaga¬
tion by gonidia.—Rabh. Alg. Eur . iii. 66.
Genus 27. OPHIOCYTIUM

. Nag . (1849.)

Cells cylindrical, at first short, then elongated, variously
curved, sometimes circinate, attenuated at one extremity into
a short, thin stem ; free swimming. Propagation by division
of cell-contents and formation of gonidia.
Rabenhorst unites the following genus with the present, giving to it
the characters of the sub-family, but we have preferred to follow A.
Braun and keep them distinct.
Ophiocytium cochleare . Br. Alg. TJnic
. p. 54.

Slender, pale green, often very long, filiform, variously curved,
circinate, or more or less loosely spirally involved; stem short,
spine-like, acute or truncate ; contents homogeneous.
Size

.

Cells

•005 - , 0075

mm . diam

. ; length

variable

.

Archer, Micr. Journ . 1866, p. 63. Rabh. Alg. iii. 67.
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Ophiocytium
, “ Science Gossip,” June, 1867, p. 127, fig. 103.
In pools, mixed with other algse.
Plate XIV. fig. 2. a, young cells; c, older cells; 6, mature cellX

400.

Genus

28 .

SCIADIUM

:.

Braun .

( 1855 .)

Plant from a single individual producing a family. Thallus
(solitary) adnate, unicellular ; cell elongated, cylindrical,
straight, attenuated at the base into a slender stem. Gonidia
about 8, resulting from division of the cell-contents, at length
protruding from the ruptured apex, retained at the month and
extending in the form of an umbel, each individual becoming
developed into a cylindrical cell like the mother-cell. This pro¬
cess is repeated to a third , or sometimes a fourth generation,
forming a composite or decomposite umbel. Ultimate cells
producing free biciliate zoogonidia.
The cylindrical cell of Sciadium possesses uniformly distributed green
contents , which are interrupted , in perfectly developed cells, by light
cross streaks , and are divided into a row of 5 to 8 about equal masses ,
which become gonidia . I could not detect nuclei in the individual seg¬
ments of the contents passing into the formation of gonidia .—Braun
Rejuvenescence, p. 260.
Sciadium

arbuscula .

Braun XJniceXl
. Alg. p . 106, t. 4.

Umbellate. Cells straight (rarely falcate), obtuse at the apex ;
stem about as long as the diameter of the cells.
Size . Cells “0038 mm. (rarely -007 mm.) diam.
Sciadium, arbuscula, Micr. Journ., 1866, p. 4. Archer, Micr.
Journ . xii., 1872, p. 314.
Ophiocytium arbuscula (Br.), Rabh. Alg. Eur . iii. 68.
Attached to confervoid algse and aquatic plants.
Braun , writing of this species , says —“ It displays an originally obovate
tube , generally becoming elongated into a cylindrical form , obtuse
above, and prolonged into a slender attached pedicel below. The con¬
tents consist of uniformly green mucilage , in which a small vesicle
may sometimes be distinguished , but only in the earliest stage of growth .
The pedicel is transparent and colourless , and secretes at its base an
originally yellowish brown , afterwards dark brown mass , which gradually
expands into a disc-shaped foot . When the growth is completed the
green contents become divided into several masses , developing into a
series of 5-8 germ cells ; the cell membrane dehisces , throwing off its
summit as a finger -stall -shaped cover , but the germ cells, instead of
leaving the open tube , all collect at the point of exit with their inferior ,
narrower , and somewhat pedicellately elongated ends sticking in the
tube . Thus is produced a capitule , and by the advancing growth of the
yonng family an umbel formed of individuals exactly resembling the
parent individual from which they originated . The emptied mother -cell
tube remains as the stem and support of the umbellate family , and
gradually becomes filled from above downwards with the same yellow and
reddish brown secreted substance which it exhibits at its own base . The
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imperfect birth of the germ cells just described is repeated at the tran¬
sition to the third , and mostly even to the fourth generation , so that
little arborescent groups are produced with twice or thrice -repeated um¬
bellate ramification , till at length the cells which form the outermost
umbellules scatter out their germ cells, which , after a short swarming ,
fix themselves again to be developed into ramified stocks of new
families ”—Braun Rejuvenescence, p. 187.
Plate XV. a, b, young cells ; c, commencement of the first generation
of daughter -cells ; d, further progress of the first generation of progeny ;
e, second generation being evolved from the first ; / , old plant evolving a
third generation X 300, after Braun ; g, zoogonidia .

Sub-Family 7.

Pediastee ^i.

Ccenobium discoid, plane.
For other features of this sub -family see the characters of the genus ,
which is the only one at present comprised within it .
Genus

29 .

Pediastrum

.

Meyen .

( 1829 .)

Ccenobium plane, frond-like, discoid, or stellate, free swim¬
ming, formed of cells in a single, rarely in tlie centre in a
double stratum, continuous, or with the cells here and there
interrupted , perforate or clathrate. Cells polygonal, central
entire or slightly emarginate, those of the periphery entire or
two-lobed, the lobes wedge-shaped, either simple or two-toothed,
Cell-contents green, homo¬
sometimes elongated into a horn.
geneous at first, then granular .—Rabh. Alg. Eur . iii. 69.
Formerly this genus was included in Desmidiaceaa, but the knowledge
of its life history has shown that it has no relationship with the Conjngatte . Braun illustrated the development of one species (Bejuvone scence , PI . III .), and we have reproduced some of his figures (on PI. XVI .)
Fig . 1 is an old disc, in great part emptied by the birth of gonidia .
Several of the empty cells exhibit a cross slit , through which the con¬
tents have been discharged . The order in which this emptying took
place is indicated by the letters a, b, c, d, e. One cell is in the act of
discharging the gonidia , these having in part entered the projecting por¬
tion of the hernia -like vesicle , formed by the swollen innermost layer of
the membrane of the mother -cell , in part still remaining in the internal
cell cavity . Three other cells still possess their perfect contents in
different conditions . Two of them are filled by sixteen extremely closely
crowded gonidia , only half of which are visible, as they form a double
layer . The third unemptied cell is in the actual transition to the forma¬
tion of gonidia . It exhibits the first division of the contents into two
halves , one of which already appears halved again . Fig . 2 is a new -born
family immediately after the birth . The innermost layer of the mother¬
cell has wholly emerged from the old cell, as an extremely thin vesicle ,
enclosing the gonidia , the gonidia in the interior moving actively . Fig .
3 is the same family , as seen from the upper surface . Fig . 4 is the same
family , a quarter of an hour after birth . The gonidia , now at rest , have
arranged themselves in a plane disc . Fig . 5 is the surface of the same
family at the same stage . Fig . 6 the same family one hour after birth .
The emargination of the cells has proceeded further . Fig . 7 the same
again , but four hours after the gonidia ceased to move. The emargination
of the border -cells has passed into the formation of horns , The cells are
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not even yet closely connected together , but exhibit spaces between
them , so that in this stage it resembles P . pertusum . Not until the
second day do the cells become closely applied together ; the horns ac¬
quire their proper shape and length at the same time . All the figures
are magnified 400 diameters .
The number of cells which enter into the composition of a single disc
vary in the same species , so that it cannot be accepted as a characterby.
The arrangement and limit of species adopted are those proposed
Braun (“ Algarnm unicellwrum, ” 1855).
Plate XVI . figs. 1 to 7. Development of Pediastrum , after Braun ; 8
a, b, zoogonidia .
. Braun .
3. diactinium
Section

Cells of periphery emarginate or bilobate, lobes entire.
Pediastrum

selensea . Kutz. Eabh. Alg. hi . 73.

Ccenobium orbicular, entire, formed of 8-16 (rarely 31) cells.
Cells of periphery narrow, lunate, acutely lobed; cells of disc
slightly excised, central one five-angled ; substance firm, rather

thick.

Size .*

Ccenobium -028 - -085 mm . diam .

Braun Unicell. Alg. p. 83. Ralfs Desm. t . 21, f. 5.
Pediastrum Napoleonis, Ralfs Ann. N. Hist. xiv. (1844) t.
12, f. 6.
Pediastrum elegans, Ilassall Alg. t. 86, f. 19.
Pediastrum lunare, Hassall Alg. t . 92, f. 3.
In bogs, moor pools, &c.
Plate XVI . JU). 9. a, 8-celled ccenobium ; b, 16-celled ccenobium X
400 diameters ; c, marginal cell.
Pediastrum angulosum . Ehr. Babh. Alg . m . 73.

Ccenobium orbicular, oblong, or subreniform, continuous,
composed of 8-16-32- 64 cells. Cells all even, angular, those
of the periphery truncate at the base and dilated upwards, more
or less deeply notched in the middle, the lobes obliquely trun¬
cate, outer angle very shortly apiculate, inner one ending in a
short horn. Central cells 5-6 angled, slightly repand in front,
marked with a small transverse oblong pallid spot.
Size . Ccenobium’12 mm. diam. ; cells ‘019 diam.

Hass. Alg. t . 86, f. 14. Ralfs Desm. t . 31, f. 11 a b.
Braun Unic. Alg . p. 84.
Pediastrum Boryanum, Ralfs Ann. Nat. Hist. xiv. (1844) t .
12, f. 7, upper.
Pediastrum excavatum, Hassall Alg. t . 92, f. 6.
In bogs.

Plate XVI. fig . 10. a, marginal cells ; b, 16-celled ccenobium ; c, 8-celled
ccenobium X 400 diameters .
* The size must depend on the number of cells of which the coenobium
only
is composed ; hence throughout this genus the dimensions given must
be accepted as approximate .
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Pediastrum

Eoryanum .

Turp. Babh. Alg. III. 74.

Coenobium orbicular, oblong, or elliptic, variable in size, con¬
tinuous, bright green, composed of 4-8-16-32-64 (rarely 128)

cells. Cells of periphery more or less deeply emarginate, or
two-lobed, lohes horn-like, horns colourless, short or long,
straight, obtuse or nearly so, sometimes a little thickened ;
central cells very closely concrete, 4-6 angled, angular or trun¬
cate in front, or slightly repand ; membrane decussately punc¬
tate .
Size . Cells •02--002 mm. transverse diam .
Braun Unic. Alg. p. 86. Ralfs Ann. Nat. Hist . xiv. (1844)

t . 12, f. 7, lower. Ralfs Desm. t . 31, f. 9 a. Hassall Alg. t .
86, f. 13.
Pediastrum hexactis, Hassall Alg. t . 92, f. 5.
Pediastrum Napoleonis, Ralfs Desm. t . 31, f. 7 a and d (shorthorned form) ; f. b (long-horned form).
Pediastrum simplex B. cruciatum, Ralfs Desm. t. 34, f. 15 d.
Pediastrum granulatum, Braun “ Rejuvenescence,” pi. 3, 4
(English edition). Pritch . Infus. t. 1, f. 59-69.
In boggy pools.
Plate XV1. fig. 11. a, 4-celled coenobium ; b and e, 16-celled coenobium ; e, 32-celIed coenobium ; d, 8-celled coenobium X 400 diameters .
var . B. granulatum

.

Knit .

Cells as in the preceding, but all the cells and the horns dis¬

tinctly granulated.
Braun Unicel. Alg. p. 90.
Pediastrum granulatum, Ralfs Desm. t. 31, f. 8.
In the same localities.

Plate XVI . fig. 12. a , b, 8-celled coenobia X 400 diameters .
Pediastrum

bidentulum

.

Br. Unic. Alg . p. 91.

Coenobium orbicular or oblong, continuous, deep green,
sometimes bluish green, nearly blue, composed of 16-32 cells;
cells of periphery two-lobed to the middle, lobes straight, pro¬
duced into a truncate, bidentate horn ; central cells 4-5 angled,
slightly repand in front.

Rabh. Alg. iii. 77.
Pediastrum ellipticum, var. /3., Ralfs. Desm. t . 31, f. 10 a, b, c.
In boggy pools.
Distinguished by the marginal cells being
lobes , resembling blunt horns , each of which is
Plate XVII . fig. 1. a, part of a 32.celled
celled coenobium, after Ralfs , X 400 diameters
d, marginal cell.
Pediastrum

constrictum

divided into two obtuse
two -toothed .
coenobium ; b, larger 32; c, 16-celled coenobium ;

. Hass. t. 8G, / . 15, 16.

Coenobium orbicular, or nearly orbicular, bright green, con¬

tinuous, smooth (?), composed of 16-32 cells ; cells of the
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periphery irregularly two-lobed, sinus narrow , lobes unequal , now
and then constricted at the base , produced into an obtuse , rather
thick horn ; central cells polygonal , repand in front .
Rabh . Alg . iii. 77 .
Pediastrum ellipticum., Ralfs Desm . t . 31 , f. 10 d .
Pediastrum Boryanum , /?., Ralfs Ann . Nat . Hist . xiv . ( 1844 )

f. 8.

In standing water .
Braun suspects the verity of this species , which we have never seen .
Plate XVII . fig. 2. a, 32-celled coenobium ; 6, 16-celled coenobium X
400 diameters , after Ralfs j c, marginal cells .
gzacile .

Pediastrum

Br. TJnic. Alg. p. 93.

Cells quaternate , closely joined in a circle, centre open,
rarely closed ; cells deeply two-lobed, lobes ovate , produced
into a long divergent , acuminate horn .
Rabh . Alg . iii. 75 .
Pediastrum simplex, Ralfs Desm . t . 34, f. 15 a b.
In pools .
This appears to be a very rare species , at first referred to P. simplex
Meyen , from which it differs in the cells, being deeply two -lobed .
Plate XVII . fig. 3. 4-celled coenobia X 400 diameters , after Ealfs .
Pediastrum

pertusum .

Kutz. Pky . Qerm. p. 143.

Coenobium orbicular , pierced with lacunae, of variable size,
composed of as many as 64 cells ; cells of the periphery loosely
connected at the base , bilobed almost to the middle : lobes
straight , produced into a hyaline horn , sometimes acute , some¬
times obtuse or truncate ; central cells more or less exactly
quadrangular , emarginate in front , even , with two paler spots .
Size .

Perfect

cells

' 016 - -022

mm . transverse

diam .

Rabh . Alg . iii. 75 . Ralfs Desm . t . 31, f. 6 a, b. Braun
Unicell . Alg . p. 92.
Pediastrum Napoleonis , Ralfs Desm . t . 31 , f. 7 c and e.
Pediastrum selencea, Kutz ., Pritch . Inf . t . 1, f. 53 .
In pools.
Plate XVII . fig. 4. a, b, c, 8-celled coenobia ; d, 32-celled coenobium ;
e, 10-celled coenobium.
var . b. clathratum

. Br . Unieell. Alg . p . 93.

Disc pierced with larger openings ; central cells deeply
notched and bilobate .
Pediastrum cribriforme , Hassall Alg . t . 92, f. 4.
Plate XVII . fig. 6.

16-celled coenobium.

var . c. brachylobum

. Braun Unieell. Alg.p . 93.

Cells larger , those of the periphery emarginate or trian¬
gularly notched , shortly two-lobed ; horns very short , truncate ,
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or almost obsolete; cells of the disc perforated 'with smaller
openings.
Pediastrum tricyclum, Hassall Alg. t . 92, f. 1.
Pediastrum Napoleonis, Hassall Alg. t . 92, f. 10. (?)
Plate XVII . fig. 6. a, 5-celled coenobium ; b, 16-celled coenobium, fig.
4 ; / , marginal cell .
Section

4.

tetractinium

.

Braun .

Cells of periphery emarginate or bilobate; lobes emarginate, bidentate, or bifid.
Pediastrum

Ehrenbergii

, Rr.

Itabh. Alg. III., 72.

Coenobium orbicular or oblong, perfectly closed, composed of

8-16 cells, or quadrate, of 4 cells, which are wedge-shaped,
deeply lobed and arranged in the form of a cross ; cells of the
periphery cuneate, truncate at the base, deeply bilobate; sinus
narrow, lobes obliquely truncate, more or less notched, interior
angles twice as long, all acute, or shortly appendiculate ; central
cells yellow green, polygonal, one side repaud or deeply notched.
Pritch . Infus. t . 1, f. 52.
Pediastrum tetras, Ralfs Desm. t. 31, f. 1. Ralfs Ann. Nat.
Hist. xiv. (1844) t . 12, f. 4. Hassall Alg. t . 86, f. 17.
Pediastrum heptactis, Ralfs Ann. Nat. Hist. xiv. (1844) t.
12, f. 5. Ralfs Desm. t . 31, f. 2.
Pediastrum simplex, Hassall Alg. t . 8, f. 17.
Pediastrum biradiatum, Ralfs Desm. t. 31, f. 3, 4.
In pools and boggy places. Not uncommon.
Very variable in size. The 4-celled coenobia are often to be met
with , mixed with Desmids and other Algae.
Plate XVII . fig. 1. a, four -celled coenobia ; 6, 8-celled coenobia ; c,
8-celled coenobium of nnnsnal form , after Ralfs .
var . a. truncatum

. Braun U/dcell. Alg. p . 97.

Lobes truncate.

Pediastrum biradiatum, Ralfs Desm. t . 31, f. 4.
Plate XVIII . fig. 1. b, 8-celled cmnobia.
var . b. excisum

. Braun Unicell. Alg. p . 97.

Lobes slightly notched, emarginate.
Plate XVIII . fig. 1. d, 4-celled coenobium ; e, 8-celled coenobium;
», Tc
, 16-celled coenobia.
var . c. cuapldatum

. Braun Unicell. Alg. p . 97.

Lobes deeply notched, evidently bidentate or bicuspidate.
Pediastrum biradiatum, Ralfs Desm. t . 31, f. 3.

In stagnant water, throughout Europe generally.
Plate XVIII . fig. 1. g, h, coenobia ; / , marginal cell.
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Pediastrum

xotula . (Ehr .) Hr. Unice.ll. Alg. p . 101.

Ccenobium orbicular or oblong , size and number of cells
variable , 4-8-16-32 , pierced with openings , bright green , even ;
cells of the periphery truncate at the base, more or less dilated
upwards , deeply bifid, sinus acute , lobes straight , narrow , bidentate , teeth erect or divergent , somewhat bent ; cells of the
centre variable in form , usually polygonal , repand , or notched ,
containing a single paler spot , sometimes not visible .
Rabh . Alg . iii. p. 79 .
Pediastrum heptactis, Hassall Alg . t . 92, f. 9.
Pediastrum incisum, Hassall Alg . t . 92, f. 8.
In pools, &c., throughout Europe .
Plate XVIII . fig. 2.

h. marginal cell ; a, 4-celled ccenobium ; c,

6-celled coenobium ; d , 8-eelled ccenobium ; e,f , h, 16-celled ccenobium ;

g, irregular coenobium.

Sub-Family 8.

Sorastrej :.

Cells polygonal , often shortly horned , associated in a hollow,
sphserical or cubical ccenobium ; cell-membrane thin ; cellcontents green , homogeneous , then granular ; chlorophyllose
vesicle central or sublateral . Propagation by gonidia , in two
modes in the same species (simultaneous , or after division ),
united into a ccenobium within the mother -cell, escaping by
rupture of the membrane .—Rabh . Alg . Eur . iii. 79 .
Genus

30 .

CCELASTRUM

.

Nag . (1849 .)

Coenobium globose , hollow within , formed of a single stratum
of cells, reticulately pierced .— Rabh . Alg. Ear . iii. 79.
Frond , or family , hollow , globular , or subcubical , composed of poly¬
gonal or sphcerical colls , united in one layer into a hollow clathrate
net like family , the cells drawn out on the exterior into one or more lobes ,
or simply sphaerical ; propagating
by the segmentation
of the cell -con¬
tents into a definite number of portions which become arranged into a
hollow young froud , resembling
the parent , ultimately set free by the
bursting of the parent cell .— Pritch . 755 .

Coelastrum

sphsericum .

Nag . Ein . Alg . 97.

Ccenobium globose or subglobose , composed of 4-8-16 or a
larger number of cells, perforated , areolae 3-4-S-6 angled ; cells
rounded , by mutual pressure angular , outer angles somewhat
conical, obtusely rounded at the apex ; interstices 5-6 angled .
Size .

Ccenobium

’04 - ' 085

mm . diam . ; cells

Ccelastrwn Naegelii , Rabh . Alg . iii. 79 .
Infus . p. 755 , t . 1, f. 49-55.
In boggy places .
Plate XIX . fig. 2.

-021 - ' 023

mm .

Archer in Pritch .

a, b, families magnified 400 diameters ; c, cell

magnified 800 ; d , cell of O. evMexvm, with two obtuse processes ; e, cell
of Cadastrum , perhaps C. cambricum , with one obtuse process .
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Archer Micro. Journ., 1868, p . 65.

cambricum .

Ccelastrum

Cells rounded on the exterior margin , each bearing a single
truncate tubercular process .
In pools.
“ It was obtained by Mr . Archer on his visit to Wales , and is not re¬
ferable to either of the remaining forms (besides C. spftcericum ) as
described by Nageli , though perhaps showing most affinity with Ccelas -

truwi cubicum, but differing in each cell possessing but one process , or

tubercle -like appendage , not three . These likewise showed various con¬
ditions of the growth of the young ooenobia within the mother -cells from
the earliest stage , the most minute of which showed the full character
tnbercle -like process .” — Quart .
of the cells , each with the truncate

Journ . Micro. Soc., l.c.
Ccelastrum

microsporum

Braun Alg. Vide. p. 70.

(Nag .)

.

Cells 8-16 or 32, exactly sphserical, containing a single globule ;
interstices small .
Size .

Ccenobium -04 mm . diam . ; cells ' 009 mm . diam .

Micr . Journ ., 1868 , p. 65.
In bogs and pools .

Pritchard ’s Infus . f. 755 .

“ The group (coer.obium ) is formed of rather large cells , externally
rounded , their margins , where in mutual contact , being
globularly
straight , and leaving at the angles exceedingly minute , somewhat tri¬
angular interspaces , like very minute pores , leading into the central
to this genus .” — Archer .
of the forms appertaining
cavity characteristic
Genus

31 .

.

STAVROGENZA

Kutz .

Ccenobium cubical , hollow within , formed of 4-8- 16 quad¬
rate or sub-quadrate cells. Propagation by quiescent gonidia ,
produced after the subdivision of the cell-contents .— Rab . Alg .
Eur . iii . 80 .
Crucigenia , Morren in Ann . des Sci. Nat ., 1830 , t . 20, p .
404 .
Staurogenia

rectangularis

. Braun Alg . Tfnic. p. 70.

Cells oblong -oval, 4-16-61, associated in tabular families ,
almost twice as long as broad , angles obtusely rounded .
Size .

Cells -0075 x ' 004 mm .

Archer in Quart . Journ . Micr . Sci., 1875 , p . 206 .
In pools .
Plate XFIII . fig. 3. a , families X 400 ; b, magnified 800.
Genus

32 .

SORASTRUKI

.

Kutz .

(1845 .)

Ccenobium globose , solid within , free swimming , formed of
4-8-16-32 compressed wedge -shaped cells, which are sinuate ,
emarginate , or bifid at the apex , and radiately disposed . Pro¬
pagation unknown .—liabh . Alg . Eur . iii. 81 .
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The family (or ccenobium) in this genus is solid, and not hollow as in
Ccelastrum, composed of wedge -shaped or heart -shaped cells , somewhat
compressed and united into globose families , the narrow ends meeting
in the centre , with the outer margin emarginate or divided .
Soxastrum
spinulosum . Nag. Einz . Alg .p . 99.

Ccenobium spiuulose, cells wedge-sliaped, apex slightly
emarginate, angles obtusely rounded, bi-spinulose.
Size .

Ccenobium to ' 04 mm . diam .

Archer Micr. Journ ., 1866, p. 124. Pritch . Infus. t . 1, f.
56-58. Rabh. Alg. iii, 81. Reinsch Algenflor. p. 86, t. 5, f. 6.
In stagnant water.
Plate XIX. Jig. 1. a, b, families magnified 400 diameters ; c, side
view of cell ; d, front view of same .
Genus

33 .

SELENASTRUM

.

Reinsch .

Cells semilunate, joined together

by the middle of the convex
margin, in families of 4-8, regularly disposed. Propagation
unknown.—Reinsch Algenflor. Frank .p . 64.

Selenastxum

Bibraianum

. Reinsch Algenflora, p. 64.

Cells semilunate, with the cusps either expanded or curved
inwards; minor families constituted of four cells in pairs, major
families of these combined in more or less sphairical masses.
Size .

Cells

•016 -'023

mm . long X "OOo-' OOB mm . diam . ;

minor families ■023-,031 mm. diam.
In moor pools.

Plate XIX. Jig. 3. a, families magnified 400 diameters ; b, pair of
cells magnified 1000 diameters .

Sub-Family 9.

Character .

Cells always innate, often distinctly stipitate, variable in
form; cell-membrane delicate, growing thicker with age (then
double membrane visible) ; cell-contents bright green, homo¬
genous, afterwards always granular, with one starch granule,
ultimately divided. Propagation by repeated binary division of
the cytioplasm, resulting in more or less numerous biciliate zoogonidia.—Rabh. Alg. Fur . iii. 81.
Genus

34 .

CHARACXUJVt

.

Braun .

( 1847 .)

Cells oblong, ovate, pyriform, fusiform, rarely acicular or
subglobose, equal or oblique, erect or inclined, attenuated at
the base in a hyaline stem. Cell-contents green, homogenous
or granular, zoogonidia, succeeding division of the cytioplasm
more or less numerous, occupying the whole of the cell, at
length greatly agitated, escaping by a lateral (rarely terminal)
rupture, oblong, with two vibratile cilia.—Braun Unicel. Alg.
p . 29.
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Sieboldi .

Characium

Br . Alg . Urdc. 32 t. 3, / . A. 1-21.

Cells erect, equal, at the beginning nearly lanceolate, when
older pyriform or obovate, 2-3-4 times longer than broad, apex
obtuse or broadly rounded ; stem short, hyaline, base attenu¬
ated, truncate, not discoid; contents bright green or yellowishgreen, granular, in the beginning with a single amylaceous
granule, afterwards with several.
Size .

Cells ' 022 - 026 mm . diam .

Rabh. Alg. iii. 83.
In clear water, attached to filiform algee.
Joshua) .

Bangor ( IF.

“ The gonidia of this species exhibit, after they have already attached
themselves by their ciliated extremities, a tremulous motion lasting for
almost a quarter of an hour, and evidently commencing in the delicate
stalk.”—Braun p. 230.
Plate XX. fig. 9. Cells in various stages, in situ, X 400j 10, cells
containing mature zoogonidia; 11, free zoogonidia.
Characium

ornithocephalum

. Br . Alg . Unic. p. 42, t. 3 C.

Cells from the beginning unequal, incurved, distinctly stipi-

tate, afterwards one side swollen, semilunate, apex produced
into a straight or inclined beak ; stem elongated, slender, base
sometimes discoid; cell-contents bright green, granular, with a
central or lateral starch granule.
Size .

or more.

Cells -025 - -033 mm . long , without

stem , half as wide ,

Micr. Journ ., 1867, p. 85. Rabh. Alg. iii. 86.
In pools.
Plate XIX. fig. 5. a, young cells d, cell further advanced; h, c, f ,
mature cells in different stages of division; e, mature cells with endochrome artificially contracted, all magnified 600 diameters.
Characium

tenue . Herm. in Rabh. Bcitr . p. 26.

Cells erect, narrowly lanceolate, six times as long as broad,

attenuated towards each extremity, somewhat rostrate, and
hyaline above; stem short, slender, not dilated at the base ;
contents homogenous, bright green.
Size .

Cells -003 - 006 mm . diam .

Micr. Journ ., 1866, p. 126, 193.
, var. e., Rabh. Alg. iii. 87.
Characium ambiguum
Attached to filamentous alg* .
Plate XIX .fig. 4.
Genus

35 .

Cells magnified 400
HYDRIANXJM

diameters.
.

Rabh .

(1864 .)

Cells as in Characium, but cell-contents at the beginning
homogenous, afterwards contracted into a dark green ovoid
corpuscle, from which, by oblique division, 2-4-8 biciliate zoo¬
gonidia are produced, which escape by a terminal aperture.—
Rabh. Alg. Eur . iii. 87.
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Hydrianum

hetezomoiphum

.
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,® .

Iteinsch eon.trib. p. 80.

Cells at first globose-elliptical, attenuated below into a tbin
hyaline stem ; contents granular, then contracted in prepara¬
tion for formation of thegonidia ; zoogonidia elongated, escaping
at the broadly opened apex.
Size .

Cells , unopened , -008 -'0095

mm . broad ; opened

cells '0066 x '02 mm.
Reinscb Contributiones ad Algologiam (1874) p. 80, t . 11,
fig- 3.
Attached to filamentous alg®.
Plate XIX . jig . 6. - a , cells in different stages attached to a filamentous
alga magnified 400 diameters ; b, yonng cells ; e, mature cells magnified
800 ; d, cell with zoogonidia escaping , and magnified 1200 diameters j e,
zoogonidia farther magnified .
Genus 36. CODIOLUM .

Braun . (1852.)

Cells at first obovate, as they grow older becoming clavate,
or nearly cylindrical, densely aggregated in tufts, base attenuated
into a stem ; cell-contents green, delicately granular , mixed
with numerous starch granules. Propagation by zoogonidia,
and also by resting spores (hypnospores).—Braun Unic. Alg.
p . 19 .
Codiolum

gregarium . Br. Alg . Unic. j>. 20.

Cells elongated, subclavate, green ; many times longer than
the diameter, apex rounded.
Size .

Cells -03 mm . diam .

Rabh. Alg. iii. 90.
On maritime rocks (E . M. Holmes). Also in the drip of
fresh water.
Some persons contend that this is only a marine plant , others that it
oocnrs also in the neighbourhood of the coast , but either in sestuaries
or entirely removed from saltwater . We include it here without preju¬
dice to either opinion .
Plate XX. jig . 1, 2, 3, yonng plants ; 4, 5, further developed plants ;
6, mature plants X 300 diameters , one containing starch granules , the
other mature zoogonidia ; 7, 8, zoogonidia .
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.

Family III . VOLVOCINE

^E .

Ccenobia mobile, globose, subglobose, or quadrangular and
flattened, produced from agile biciliate green cells, with a double
contractile vesicle. Common tegument of the ccenobium hya¬
line, more or less ample.
Propagation sexual or asexual. The sexual monaecoius or
duecious, either all or some of the cells of the ccenobium ex¬
hibiting male and female characters. Male cells containing
spermatozoids(antheridia) , the female finally changed into a
quiet oospore. Non-sexual propagation by means of motile
gonidia (macrogonidia and microgonidia) . These arise from the
simultaneous and repeated division of the cell contents (cytiojolasm). Macrogonidia definite in number (2, 4, 8, 16, &e.),
the larger oblong or rounded, with the anterior extremity more
or less rostellate, with two cilia exserted through the membrane
of the vesicle, furnished with a parietal red spot (eye-spot), and
often two contractile vacuoles. Microgonidia indefinite in
number, much smaller, pale or dull green, or yellowish, with
cilia at the apex, mostly even within the mother-cell, endued
with rapid motion, and ultimately escaping by rupture of the
membrane.
Pritchard’s “ Infusoria ” (p. 144) may be consulted with advan¬
tage, although including some genera which undoubtedly belong to
Infusoria. Also the various memoirs hereafter referred to under the
several genera.
The passage into amseboid conditions has been observed in several
genera, but this is a subject on which further investigation is needed.
T. C. White has seen it in Ghlamydococcus(“ Journ. Quekett Micr.
Club,” 1879), Archer in Stephanospluera(“ Quart. Journ. Micr. Sci.,”
1865, p. 127), and Dr. Hicks in Vohiosn(“ Quart. Journ. Micr. Sci.,”
1860, p. 99, and 1862, p. 96).
Genus 37.

CHLAMYDOCOCCUS . Br. (1849.)

Cells globose, or subglobose, (4-8 joined in a very fugitive
coenobinm
), cell-membrane thickish, firm, cell contents granular,
brownish red or vermilion, in certain stages changing into green.
Macrogonidia 2-4-8 rounded, the frontal extremity bearing
very long cilia, and furnished with a central reddish nucleus
and four to six starch granules (not always visible) involved in
a very ample, hyaline, mostly ovoid tegument. Microgonidia
much smaller, numerous, yellowish or dull green, the apex
reddish, biciliate, moving actively within the mother cell, and
at last escaping, by rupture of the membrane.
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pluvialis
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Br. Rejuvenescence, p . 206.

Cells subglobose , very variable in size , brownish red , chang¬
ing in some conditions to green .
Size .

Cells '007 - ' 035 mm .

Babli . Alg . Ear . .iii, 93 . Cohn Nova Acta . xxii . p. 749 ,
t . 67 A . B . Pritchard Infus . 523 , t . xix . f. 20-31. T . C.
White , in “ Quekett Microscopical Journ .,” vi. p. 43 .
II osmatococcus pluvialis . Flotow , Nova Acta xx .
Hcmnatococcus Corda . Meneg . Nost . p . 20 , t . 1, f. 5.
Ilcematococcus mucosus. Morren Bubefact : des Eaux , t . 6,
f. 10-20 .
Protococcus pluvialis . Kutz . Tab . i. f. 1. Cohn, Memoir
on Protococcus .
Protococcus monospeimus. Corda , in Sturm Flora ii. 25 .
On rocks , stones , &c., in hollows filled with rain water .
“ Normally fully developed cells of this multiform creature , sometimes
like a plant , sometimes like an animal , present the appearance of glo¬
bules from *02 to *04 mm . diam ., with a thick , tough cell membrane , and
granular -punctate , opaque contents , sometimes of a brown , sometimes (at
other periods , or in other localities ) bright red colour . In the mass of
the dark contents lie hidden several other structures , which at this period
are completely concealed , namely 4-6 starch globules of *0033 or at
most *005 mm .- in diameter , in which , as in those of Hydrodictyon , a
nucleus and an envelope may be distinguished , acquiring a violet colour
with iodine, the nucleus becoming rather redder . Sulphuric acid causes
a considerable swelling up of the coat . There also appears to exist in
the centre of the cell a large , very delicate nuclear vesicle , which , how¬
ever , is so covered up by the rest of the cell contents , that it can only
be very indistinctly perceived , and cannot even bo clearly displayed
when the contents are squeezed out . When these resting globular cells
are placed in water they give birth to four gonidium -like swarming
cells . Even before the commencement of the division of the contents
by which the latter are formed , a change begins in the colour of the
parent cell, the red colour retreating to some extent from the periphery ,
and a yellow (sometimes rather greenish ) border forming round the deep
red inner mass. The young swarmers also, for a short time after they
issue out , have only a narrow yellow rim round a dark red middle .
During the two or three days ’ period of movement and growth of these
swarming cells—in which they grow to about four times the original
size, changing their obtusely ovate form at the same time to a reversed
pear -shaped apiculated shape —important new changes take place in the
contents of the cells. The red colour becomes more and more concen¬
trated into the middle of the cell, so that a sharply defined bright red
nucleus is formed , in the interior of which a lighter space is often
clearly perceptible , corresponding to the nuclear vesicle above -men¬
tioned , around which the red colouring matter forms a covering , mostly
complete , but sometimes imperfect and interrupted . The rest of the
cell contents have become a brilliant green , and in them may be clearly
distinguished the above-mentioned starch granules , as well as many
more smaller green granules . The ciliated point of the cell, often
drawn out like a beak , is colourless . This first moving generation is
succeeded by a not yet accurately determined number of similar active
generations populating the water for some weeks , and often giving it a
bright green colour , till at length universal rest recommences , and the
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cells sink to the bottom , or attach themselves
to the sides . The transi¬
tion from one active generation to another takes place through a transi¬
tory resting generation
of extremely
short duration . The full -grown
swarming cells finally come to rest within their wide shirt -like envelope ,
and almost simultaneonsly
divide into two cells , which , without becom¬
ing active , divide again into two cells . Thus within the mother enve¬
lope are produced four daughter -cells (more properly grand -children ) ,
which begin to move soon after they are completely formed , and , tearing
open the delicate enveloping vesicle , part company . The whole of this
process of development
is gone through very rapidly , being completed
in one night and the succeeding morning . The second active generation ,
thus formed , resembles
the first , with the single distinction
that the
active cells are green from the first , and have a smaller red nucleus in
the interior . The subsequent
active generations bear a general resem¬
blance to the preceding , but many modifications
present themselves .
Thus , for example , we not unfrequently
see the full -grown swarm -cells
assume strange two -lobed , or even four -lobed , shapes , beginning
to
divide before they come to rest ; or sometimes a transverse constriction
and bisection of the cell takes place , caused by a partial protrusion of
it from the loose shirt , &c . The formation
of vacuoles is a pretty con¬
stant phenomenon in the later active generations , and there may be
several of them eccentrically
placed , with the red nucleus retaining
its
central position , or a single central vacuole , causing a lateral displace¬
ment of the red nucleus . This red nucleus often becomes very small
in the last generations , so that it very much resembles , especially when
rendered parietal by the formation of a central vacuole , the red cor¬
puscle occurring in the gonidia of many genera of Algae belonging to
very diverse families , and which was called the *eye * in the Volvo-

dneee by Ehrenberg .

*•

“ A total disappearance
of the red colour not unfrequently
occurs .
In the later stages of the cycle of generations arrives , finally , the for¬
mation of microgonidia ; many individuals , instead of producing
four
daughter -cells , undergo further division , so as to give birth to a brood
of 16 or 32 minute cells , which , before they separate , foi ’m a mulberry¬
like body , but separating
at length , commence a very active swarming
inside the parent envelope , terminating
in the rupture
of this coat and
the rapid dispersion
of the little ‘ swarmers .’ These are of longer
shape than the large ‘ swarmers ,’ only about *0066 , rarely *01 mm . long ,
of yellowish or dirty yellowish
green colour , with reddish
ciliated
points . They do not exhibit increase of size , like the large *swarmers ,’
never become coated with a perceptible and loose membrane , and have
no further power of propagation . Most of them die after they have
settled to rest , dissolving awray ; others turn into little red globules , and
it is doubtful whether they can grow up to the normal size . If we now
further
examine how the cycle of active generations
is closed and
carried over to the resting vegetation , we find that the large ‘ swarmers ’
of the last active generation , when their growth is completed and they
have attained the stage of rest , instead of dividing again remain un¬
divided , assume a perfectly globular form , and in the course of a few
days become clothed by a thick , closely applied cell membrane , while
the earlier loose distant membrane gradually disappears . The contents ,
which at the commencement
of the rest were all green , except the little
red nucleus , or even often entirely green , now gradually
become red
again , passing from green through many tints of brown , or of brilliant
golden green and golden brown , into red . These globular , thick -coated
cells (the same as those -with which we began ) behave like seed -cells
or spores , passing into a state of perfect rest . They do not exhibit any
growth , and after the membrane has attained its proper thickness , and
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the contents their red colour , no further visible alteration
takes place
so long as they are kept in water . A dessication must take place before
a new cycle of generations can begin . Perfectly dry specimens placed
again in water ordinarily
prodace active gonidia the next morning .
Original specimens obtained in 1841 had retained their vital force during
a preservation
of seven years in a herbarium .
“ In order to complete the main features of the picture of the alter¬
nating generations
of this maltifonn
creature , I must notice that , in
addition to the described active generations (macrogonidia
and micro gonidia ) and the concluding generation , passing into the spore -like con¬
dition of rest , there are other generations
which , as compared with the
gonidium -like and spore -like conditions , must be regarded as the proper
representatives
of the vegetative
development . These are generations
endowed with quiet and slow vegetative growth , which multiply by pure
vegetative
division , unaccompanied
by any swarming movement . It
depends solely upon external conditions whether the resting cells , which
are here characterized
as seed -cells (spores ), at once give rise to the new
active generations , or to a series of quietly vegetating generations of
cells . The former is the case when the seed -cells are totally immersed
in water , the latter when they occur on a spot which is at once damp
and exposed to the air , as is the case in the native condition , especially
in the milder intervals of winter , and in the damp season of approaching
spring , but temporarily also at all other seasons , on the margins of the
little basins inhabited by Chlamydococcus , as often as they are filled by
showers of rain . In cultivation
in the house these vegetative genera¬
tions are rarely observed , while in their native stations they certainly
occupy the most important place in the alternations
of the various con¬
ditions of life , as may be concluded from the thickness of the crusts
and membranes formed by such vegetative multiplication . The forma¬
tion and multiplication
of these vegetative
generations
also take place
by the division of the cell contents , either by simple division , the first
generation being transitory , or by double halving ( apparently
quarter¬
ing ) . But the newly formed cells do not slip out , like the young
*swarmers ,’ from the mother envelope ; they remain in the same place
and position . The membrane
of the mother -cell appears to become
softened , expands , and becomes gradually
drawn out to nothing , rather
than regularly burst open ; it at length vanishes in some undistinguish able way , the daughter -cells meanwhile
acquiring
a tolerably
thick ,
closely applied cell membrane of their own . The division is repeated
many times in this way , and as the colls all remain in intimate contact ,
first small families , but by degrees large conglomerates of cells are pro¬
duced . The size of the single cells in these groups varies from '01 to
*02 mm . ; their shape is not truly globular , but partly bounded by flat
surfaces , as results from the alternating
divisions , according to the three
directions of space . Ordinarily the colour is light brown . If ignorant
of the rest of its history , one would be led by the form and mode of
division of the cells to regard these crusts as belonging to a Pleuro coccus . In the same crusts occur isolated large cells , loosened from
their connection with the others , perfectly globular in form , and appear¬
ing to divide no more , but to have passed again into the condition of
resting
spore cells . Tney are distinguished
from the rest by their
darker contents
and thicker cell membrane . Probably the return of
these to renewed resting vegetation
takes place by a passage through
the series of active generations . Every shower of rain will wash away
these loose ripe cells of the crasts of Chlamydococcus ; carried into
collections of rain water , they will soon produce the active brood , which ,
returning to rest after a few active generations , settles on the margins
of the little puddles , and then recurs to the resting mode of vegetative
multiplication .”
I
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The foregoing life -history is somewhat abridged from the account
given by Braun (“ Rejuvenescence ,” pp . 206 -214 ) , and for farther de¬
tails the reader is referred to the Memoir by Flotow (“ Nova Acta
Natura Curiosorum ,” Vol . XX. p . 11), and that by Cohn ( translated
in
“ Memoirs ” by the Ray Society , 1853 ) , which will furnish all that can
be required , and are really exhaustive . For remarks
on an Ameeboid
condition
see paper by T . Charters
White in the “ Journal of the
Quekett Microscopical Club ” for 1879 .

Plate XXI . Jig . 1. a , still cells X 400 ; b, green cell with chloro¬
phyll vesicle , and reddish nucleus ; o, a cell which had been dried six
years , undergoing
segmentation
after revival ; d , completed division ;

e, division into four ; / , naked green zoospore ; g, encysted zoospore ;
h, primordial cell, commencing division in two ; i , encysted zoospore ,
which has deliquesced ; j , primordial
cell dividing in four ; k, encysted
zoospore in still condition ; l, division of still cell into 8 cylindrical
zoospores ; m , escaped zoospore ; n , division of encysted cell into 4 ;

o, division into 8 ; p , division into 32 ; q, zoospores from the latter form
escaped

from mother -cell ; r , large red still cell dividing

into segments

;

s, red encysted cell ; t, yellow -green still cell. All after Cohn.
Chlamydococcus

nivalis . Br. Rejuv. p . 206.

Cells globose , red , at first with a hyaline border , which is the
thickened epispore , which gradually disappears with age .
Size .

Cells ‘Ol - ' OS mm . diam .

Rab . Alg . Eur . iii. 93.
Ec&matococcus nivalis , Ag . Icon . Alg . t . 31 .
Protococcus nivalis , Ag . Supp . p. 13. Hook . Eng . FI . v.
p . 395 . Mackay Hibern . p. 246 . Hass . Alg . p. 335 , t . 83, f. 2.
Ilarv . Man . p . 182. Grev . Sc. Crypt . FI . t. 231 .
Palmella nivalis , Hook , iti Parry ’s Voy . App . p. 328 ..
Tremella nivalis , Brown , in Ross Voy . Supp . p. 44 .
Uredo nivalis , Bauer . Journ . Sci. and Art vii. p. 222 , t . 6.
On snow and wet rocks , &c.
Probably not specifically distinct from Chlamydococcus pluvialis . For
the history of this minute plant , long known as “ Red Snow ,” consult
“ Greville ’s Scottish Ci’yptogamic Flora ,” Vol . iv . plate 231 . The inter¬
esting observations by Agardh and others , there detailed , are too long
for quotation here .
Introduced to the notice of botanists in this country on the return of
Capt . Ross from Bafiin ’s Bay , where it was found extending for some
miles , it was regarded by Bauer as a fungus , by Robert Brown as an
Alga , and by Baron Wrangel as a Lichen . Agardh first included it in
Algae , under the name of Protococcus nivalis .
It has been found in this country “ on the borders of the lakes of
Lismore , spreading abundantly
over the decayed reeds , leaves , &c., at
the water ’s edge , but in greater perfection on the calcareous rocks within
the reach of occasional inundation , more or less perfect at all seasons of
the year .” — Carm .
Also in Ireland .

Plate XXI . Jig . 2. a , still cells X 400 ; 6, cell divided in two ; c, cell
divided in four ; d , advanced stage of subdivision
zoospore ; / , free zoospore ; g , resting cell .

in four ; e , encysted
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Ehrb .

( 1833 .)

Macrogonidia ovate or oblong-rounded, green, delicately
granulated , involved in a rather narrow hyaline tegument
frontal extremity very obtuse, or somewhat truncate, with a
contractile vacuole, and two cilia ; posterior extremity with a
large chlorophyllose vesicle, and with or without a red lateral
spot. Micvogonidia arising from repeated division of the cytioplasm of the macrogonidia, oblong or ovate, numerous, pale
green or yellow, becoming brownish. Tranquil oospores glo¬
bose, red or brownish, contents firm, colourless, hyaline.
“ Chlamydomonas is distinguished from Chlamydococcus by the closely
applied membrane
(not standing away from the contents ) of the old
swarming
cells , also by the absence of the little starch -vesicles in the
interior , -while , however , as is usual in most of the Palmeilacece , a single
large 4 chlorophyll
utricle * (starch
utricle ?) exists in the interior .
There is no central red nucleus , as in the gonidia of Cklaniydococcvs ,
but some species have a parietal
red spot . The motion is affected by
two cilia , as in Chlamydococcus . As in that genus , there is a growth of
the gonidia during *swarming ,’ which lasts over the day and night .
There is also a formation of microgonidia . The species of this genus
are doubtless very numerous , but the distinction of them among them¬
selves , as well as from the swarming cells of many other Algce , is very
difficult without a complete acquaintance
with the history of their lives .
The species Chi . obtusa , occurs in the Rhine valley , near Freiburg , in
sand pits , which are occasionally almost completely dried up in summer .
The macrogonidia grow during their period of swarming from *016 to
almost ‘033 mm . long ; they are longish , of equal diameter on both
sides , and very obtuse , almost truncated , having a colourless place at the
ciliated extremity , presenting
the form of a notch . In regard to other
points , the contents are dark green , finely granular , writh a large vesicle
at the posterior extremity , a roundish lighter space in front of this , and
no red point . They multiply
by simple or double halving in several
successive generations . Sometimes a further continuation
of the divi¬
sion of the full -grown macrogonidia
occurs , forming sixteen or thirty two macrogonidia
from ’005 to ' 008 mm . long , of ovate shape and
lighter colour , tending towards brownish yellow . The resting cells are
. globular , about ’025 mm . in diameter , at first green , subsequently
light
yellowish brown , finally flesh -red ; they have a tough , colourless , and
transparent
membrane . Another species , Chi . tingens , occurs in enor¬
mous quantity in the puddles of the sandstone quarries at Lorettoberg ,
near Freiburg , in the month of March , in mild seasons sometimes even
in January and February . The swarming cells arc smaller than in the
preceding , *008 to '016 mm . long , ovate , lighter green , likewise destitute
of a red spot , and the membrane
is more distinct in the old age . In¬
crease by double , rarely by simple halving , in the former case with de¬
cussating sections .
“ Several species of this genus , previously
included in the animal
kingdom , but nearly allied to Glceococcus and Chlamydococcus , present
themselves in the beginning of spring , in such abundance
that they
produce a striking green colouration of the water ; a few wTeeks later
they vanish , leaving no trace , and are not noticed again throughout the
whole year .”— Braun Rejuvenescence , p . 215 .
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Chlamydomonas

pulvisculus

^E .

. Ehr , Infus. p . G4-.

Macrogonidia ovate, twice as long as broad, or nearly ; deep
green, with a bright red lateral spot.
Size .

Diam . •0OG5- ’O13 mm .

Rabh. Alg. Eur . iii. 94. Cohn in Nova Acta. xxiv. t . 18, f.
28. Fresenius Beitr. 235, t . 11, f. 43-45. Pritchard Infus.
521, t . 18, f. 40, 51-54.
Diselmis viridis, Dujard. Zoophy. 342 iii. f. 20, 21.
In stagnant water.
“ These creatures form a large portion of the green matter which
colours the water contained in water -butts , ponds , and puddles in the
summer and autumn , especially after a storm . Whenever these exist in
large quantities , multitudes of them , and of their envelopes , rise to the
surface of the water , and form a green stratum upon it .”—Pritchard .
Plate XXI . jig. 3. a , swarmspore ; b, c, enoysted and undergoing
division ; d to g, gloeocystis forms ; k. resting cells, after Cienkowski X
400 ; i, stellate cyst , from Stein ; j , individual differentiated ; k, swarm¬
ing X 600.
Genus

39 .

VOL

VOX

.

lAnn .

{1758 .)

Ccenobium spliaerical
, continually rotating and moving, look¬

ing like a hollow globe, composed of very numerous cells
arranged on the periphery at regular distances, connected by
the matrical gelatin ; furnished with a red lateral spot, two
contractile vacuoles, and two long exserted cilia, all circum¬
scribed within a common hyaline vesicle. Propagation sexual
or non-sexual. In the non-sexual certain distant cells greatly
enlarge, divide into numerous parts, and evolve daughterccenobia within the parent-ccenobia
, which are ultimately set
free. In sexual propagation certain masculine cells undergo a
multipartite division into fascicles of mobile spermatozoids(
which are contractile, pear-shaped, and biciliate, afterwards
free. The female cells are enlarged, but do not undergo
division ; after fertilization they develop into motionless
oospores, which are finally red, surrounded by a double epispore.
The following is a summary of the structure and life -history , of
Volvox as given by A. W. Wills in the “ Midland Naturalist ”
( Sept .-Oct., 1880) :—
“ It seems hardly necessary to describe the normal aspect of this
organism . Briefly, under a low power , it is seen to consist of a sphserical
globe of mathematical perfectness , so transparent that , as it glides
along , any object over which it passes is clearly visible through its
vacant spaces , i .e., through such parts as are not occupied by the struc¬
tures presently to be noticed , while by focussing the binocular on the
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lower half of the plant the effect is obtained of looking into the inside
of a glass sphere of crystalline purity and of absolute symmetry . The
diameter of a full -grown Yolvox is usually about 1-60 ", and individuals
are to be found in each colony varying from this down to about 1-80 ”.
The inner surface of the sphere is studded at intervals with dark green
points , not disposed irregularly , but so arranged that each is usually the
centre of a group of six others , placed at the extremity of nearly equal
radii . These green points are ‘ gonidia
each probably endowed with
the potentiality
of becoming a perfect Yolvox , though only a certain
number
of them actually undergo that sequence of changes which
results in their becoming
fresh individuals
resembling
the parent
sphere .
“ Each gonidium is either sphaerical or pyriform (in which case its
pointed end is directed
outwards ) , and contains , in its early stages at
any rate , one or more contractile
vacuoles disposed among a mass of
granular endochrome , and stated by Busk to pulsate rhythmically
once
in about forty seconds . (Plate 23 , Fig . 6 .)
“ At this period are also to be seen in the body of the gonidium one ,
two , or three —occasionally even more — brilliant
colourless spots , from
one of which is probably derived a nucleus which can be detected by the
use of reagents at a later period .
“ There is also often lodged within the substance of the zoospore a
brown or red ‘ eye -spot and all the eye -spots in an individual look , so to
speak , one way .
“ The apex of each gonidium is more or less produced into a trans¬
parent point , from which proceed two cilia several times as long as the
gonidium itself , which pass through two minute pores in the outer cell
wall , and move freely in the surrounding
wTater . I am fortunate in
having mounted a specimen of Yolvox , in which these pairs of foramina
are clearly shown , and the regularity of their disposition
at a uniform
angle to the equator of the sphere is striking . (Plate 23 , Fig . 7 .) It is ,
of course , by the combined action of these numerous pairs of cilia that
the whole organism
progresses .
Of the direction of the resultant
motion we shall speak shortly .
“ Viewing the surface of the sphere with its convexity presented to
the objective , we find , by very careful adjustment
of light , that from
each gonidium there runs to each of the six surrounding
ones a fine
thread , sometimes double , occasionally triple , always of extreme tenuity
(Plate 22 , Figs . 1 and 3), of such tenuity , indeed , as to be frequently
invisible ; but as the use of certain reagents
often brings these lines
into view where it had been previously
impossible to detect them , and
as they may be sometimes discerned
for an instant
when the eye is
applied fresh and unfatigued
to the microscope
where even a moment
later they seem to be absent , it may be assumed that the structure
is
universal , though often far too subtle to be detected . It is needless to
say that no skill of the draughtsman
can even suggest its infinite deli¬
cacy , while the figures given in books , not excepting
the beautiful
drawings in Ehrenberg ’s ‘ Infusionsthierchen
,’ exaggerate
the strength
of the connecting lines to the extent of grossly caricaturing
the extreme
fineness of Nature ’s own handiwork .
“ To return to the gonidia and their history . A certain number of
these in each individual are selected to produce a group of young Vol voces within the parent sphere . The books fix this number as usually
four or eight ; but out of twenty -five individuals now in the field of my
microscope I find only three containing
four incipient spheres of the
second generation , while only one contains
eight , and there are four
containing five , six with six , ten with seven , and one with nine such
progeny . Almost every Yolvox , when first discharged
from the parent
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sac , and possessing
a diameter of about 1 -170 '!, already contains a
certain number of enlarged gonidia , destined in due time to become its
own progeny . Not only so , but long before its discharge , and while yet
it exists as a daughter -cell within tire protecting cavity of the parent
generation , these selected gonidia are already visible as spots larger and
darker than their fellows . (Plate 22 , Fig . 1.)
“ The history of these selected gonidia , as it may be traced in a
daughter -sphere recently cast forth to seek its fortunes in the world of
waters around it , is as follows :— The enlarged gonidium is at first a flat ,
thin circular disc , appressed to the internal surface of the sphere , and
being surrounded
by eight of the ordinary zoospores , is derived from
the coalescence of the two central ones out of a group of ten . (Plate
23 , Figs . 1, la .) Shortly , this disc assumes a more distinctly oval form ,
with a slight constriction
across its lesser diameter , in which stage it
often much resembles a young Cosmarium . (Plate 23 , Figs . 2 , 2a .) It
is soon seen to be clearly subdivided into four , and its thickness having
grown pari passu with its superficies , the group now protrudes into the
internal cavity of the parent -plant . (Plate 23 , Figs . 3 , 3a .) Repeated
subdivision now goes on rapidly (Plate 23 , Figs . 4 , 4a) , till the whole
body assumes a spheerical form , a distinct cell wall being at the same
time formed , which is revealed by careful illumination , and still more
clearly by the use of reagents , as a hyaline sphere concentric to and of
larger diameter than the green one within it , so that there appears to be
a clear space or ring between the two when seen in section . (Plate 22 ,
Fig . 5, 5a .) Finally , the young Yolvox consists of a vast number of
deep green granules closely packed together , and by mutual pressure
driven to assume a more or less distinctly hexagonal form , and corres¬
ponding in number to the gonidia which are to stud its surface when its
growth is completed . Shortly hereafter , the whole organism continuing
to increase in size , clear spaces appear between the gonidia , showing
that the enlargement of the cell wall and its interspaces
is outstripping
that of the gonidia , which are now approaching
maturity . The inter¬
lacing connecting threads are developed simultaneously . ( Plate 22 , Fig .
la .) During the whole process the centre of the young Yolvox spheres
continually recedes from the periphery of the parent , so that when the
group of young ones has attained
the full development of which it is
capable in this stage they are often pretty closely packed in the internal
space , and sometimes even slightly deformed by mutual pressure , each
by this time closely resembling
the parent in miniature , and already
containing enlarged gonidia of the third generation . (Plate 22 , Fig . 1.)
By this time the clear space originally visible between the gonidia and
the cell wall has been obliterated , and the cilia may be seen protruding
through the latter .
Some writers state that the daughter -cells rotate
at this period within the parent cavity . I have frequently seen them
oscillate so far in one direction and then back to their original position ,
but have never observed a true rotatory motion . Finally , the young
Yolvoces are liberated
by the rupture of the parent sac , at a special
point , clearly marked out for this purpose in its structure . I have not
met with any observations
on this point , but have fully convinced
myself that it may always be predicted
at what point this rupture will
be effected .
“ The combined action of the pairs of cilia in which the gonidia
terminate
is the actuating
power -whence proceed both the rotatory and
the progressive movement of Yolvox , and these are both in a definite
direction . If an imaginary
axis be drawn through the sphere , the pro¬
gressive motion being , so to speak , from the north to the south pole of
that axis , the rotatory motion is usually from west to east , though not
always , being occasionally
reversed
for a few seconds ; but for the
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greater part of the time it is regularly in the direction indicated , and
the point of rupture of the sphere xvill be at its north pole .
“ It is difficult to determine precisely how this rupture is accomplished ,
but I believe it to be by a special contraction of the walls of the parent ,
or of the invisible primordial utricle , not by the outward pressure of
the daughter spheres , this force being evidently
inadequate to produce
the result where their number is small , whatever it may be when it
reaches its maximum .
“ Shortly before the emission of the young the cell commonly assumes a
slightly pyriform shape , and then slowly opens at its apex , but the aperture
is of less diameter than that of the young Volvoces , and as each of these
passes out , the mouth of the bag is visibly stretched , and resumes its
original size after each daughter sphere has escaped , so that it evidently
possesses considerable elasticity , a property also made manifest by the
fact that the normal form of Volvox may be considerably
flattened by
the pressure of a glass cover , and yet resume both its sphserical form and
its motion when this pressure is removed .
“ Moreover , the daughter sphere passes out without rotating , and from
whatever cause it derives its impulse , this often suffices to drive the
young Volvox clear of the month of the sac to a distance equal to
several times its own diameter , in which position it pauses motionless
for some seconds , and then , commencing to rotate gently , sails away , at
first slowly , then more and more rapidly , to enjoy its independent
existence .
“ After the rupture
of the sac , the gonidia near the edges of the
opening are seen to quiver , from the action of the cilia , where they are
partially freed from the support of the surrounding
envelope , and the
same thing occurs when they are forcibly torn from their attachment ,
in which case they may even move for awhile freely through the
water .
“ The general action of the cilia continues for some time , and the
empty sphere rotates as before , its general direction being still from
north to south , with the open end to the rear .
After a time , which [
cannot specify , the cilia cease to play , and the organism decays , having
fulfilled its destiny in life .
“ The birth of the young Volvoces is affected by various circumstances .
Doubtless the process is , under natural conditions , most active in the
early hours about dawn , when the analogous
functions
of similar
organisms are well known to be most energetic , but in order to see the
phenomenon in full vigour it is only necessary to place a number of
mature parent -spheres , such as are found in every colony , in a shallow
live -trough , and to bring them into a warm room , in an hour ’s time
almost all the young plauts will have been liberated . Light and heat
stimulate the action , while cold and darkness retard it . The ciliary
action is affected in a remarkable degree by altered external conditions .
If a drop of water considerably
colder than that in which the Volvoces
are floating be allowed to flow in under the cover -glass , the whole are
paralysed for some seconds , after which they slowly resume their motion .
A sudden mechanical shock produces a similar effect .
A sufficient
degree of heat to make the water distinctly
tepid to the feel causes
instant and simultaneous
death of the whole colony .
“ Daring the day the majority of the Volvoces contained in a shallow
vessel rise to the surface , although they avoid strong direct sunshine ,
while at night they retire in a cloud to the bottom .
“ The astonishing
number in which the spheres at times appear in
some pool , and their equally sudden disappearance , have been frequently
remarked . Doubtless a very slight change in external conditions suffices
on the one hand to favour the development
of countless thousands of
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young plants , and on the other , either to destroy the vitality of the
whole colony or to drive it to seek refuge in deeper water .
“ A carious instance of this sensitiveness to varying conditions of light
and heat occurred to myself . I had two shallow vessels in a north
window , each containing a goodly supply of Yolvox . Cold and inclement
weather , which prevailed for weeks together , seemed to check their
increase , for I found but few young spheres from day to day among the
older ones . Thinking that a moderate degree of warmth would tend
not both , to
one vessel , fortunately
to increase my colony , I transferred
the floor of a warm greenhouse . In forty -eight hours all were dead , and
in a few days scarcely a vestige remained of the countless corpses which
had copiously strewed the bottom of the glass .
“ We must now revert to the minute structure of the mature parent studied by Cohn , Busk , and
sphere , which has been exhaustively
Williamson .
“ In the outset it should be stated that the last -named observer
believes that there are two distinct forms of Yolvox , in one of which
which I am about to describe exists , while it is
the peculiar structure
absent from the other . Busk disputed the accuracy of Williamson ’s
observations on this point , but in an appendix published subsequent to
the body of his essay he states that he has detected this same structure
in specimens from Manchester , but not in his own .
by William¬
“ I have failed to develop it by the means recommended
son , but have succeeded in making it evident enough in a great number
of specimens from Sutton , by the use of these reagents , and especially
auxiliary in the
of aniline purple , an invaluable
by the application
examination of minute vegetable cell -structures .
elements of such structures
“ This substance stains the protoplasmic
to a colour which appears deep purple by direct light and crimson by
illumination , and reveals details which are wholly
dark background
invisible without its use .
“ The colour is , however , greedily absorbed by some of the materials
used by the microscopist , so that a judicious choice of these is necessary
to ensure success . Objects stained in this manner are , for instance ,
rapidly bleached if mounted in gold -size cells , and I have for the present
adopted zinc -white in its place . Among other reagents which I have
used are eosin , iodine , iodised glycerine , carmine solution , potassium
permanganate , nitrate of silver , and other salts , some of which bring
of plants ; but aniline
into view various parts of the minute structure
colours , applied with due precautions , produce the most rapid and
striking effect .
in question as a net¬
“ Professor Williamson describes the structure
work of lines dividing the whole surface into hexagons , in the centre of
each of which is seated one of the gonidia .
from each of these
‘ protoplasm -threads ’ proceeding
“ The delicate
to its six surrounding neighbours never pass through the angles of the
hexagons , but always through the side of each hexagon to the next
gonidium . ( Plate 23 , Fig . 3 .) Hence it appears that ‘ the points of
of the outer cell
are chosen prior to the development
adhesion
in which light Williamson regards the hexagonal division .
membrane/
In his specimens this structure was developed by immersion in glycerine
for some time . I have failed to obtain more than the faintest sugges¬
tion of it by these means , but it is often brought out by the application
detail shown in drawings
of aniline purple , as is also an important
made from his preparations , viz ., that at the angles of the contiguous
of the
hexagons there is sometimes a distinct doubling or separation
lines , whence he concludes that each side of the figure is really formed
by two delicate cell -walls in close juxtaposition , the duality of which is
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only made evident by the action of reagents . ( Plate 22 , Fig . 2 .) He
regards the globe of Volvox as a 1hollow vesicle , the walls of which
consist of numerous angular cells filled with green endochrome , &c ., the
intercellular
spaces being more or less transparent/
and the ciliated
zoospore as representing
the endochrome of a cell having two walls , the
internal one being separated from the outer cell -wall , except at a few
points where it is retained in contact by the connecting filaments , and
the external one forming the hexagonal divisions on the surface . He
further holds that the periphery
of the sphere , when seen in section ,
has an appreciable thickness , its inner margin being definite and parallel
to the outer one ; and that the sides of the hexagons being continued
downwards through the thickness of the outer membrane , the appear¬
ance of all these structures , if they could be seen simultaneously , would
be that shown in Plate 23 , Fig . C.
“ Even in deeply stained specimens I have never been able to detect
the existence of these hexagons as other than an entirely superficial
structure , and at present my impression is that the hexagonal structure
has a different significance .
“ In the very early stage of Yolvox -life the embryo gonidia are
encased in a distinct transparent
outer -sphere . ( Plate 23 , Fig . 5, 5a .) At
a later period owing to the more rapid growth of the gonidia than of
the case , the latter closely invests the former , which are , in fact ,
embedded in it . In the next stage , if not in the earlier condition , by
the continued growth of the gonidia at a greater rate than that of the
containing sphere , they are so closely appressed as to assume the hex¬
agonal form , and the interstices must of necessity consist of a thin film
of the substance of the containing
sphserical envelope , moulded , so to
speak , into corresponding
forms . But now the diameter of the young
Volvox , which is by this time sent forth on its independent
career ,
rapidly increases , the gonidia assuming their sphserical
or pyriform
shape as their mutual pressure diminishes , and being hourly separated
by greater intervals . If , now , the actual formative matter of the sphere
receives no further
or only a disproportionate
increment , but is
gradually attenuated
by continued expansion , as a soap bubble is dis¬
tended by blowing into it , the hexagonal
lines into which it has been
moulded by the previous mutual pressure of the embryo gonidia will bo
gradually stretched in all directions
into finer proportions ; and just as
this figure is that which is necessarily assumed by a number of sphasrical
bodies under mutual pressure , so the most economical disposition of this
particular
part of the Volvox -structure
will necessitate
its constant
attenuation
into hexagons of ever -increasing
delicacy . ( Plate 22 , Figs .
1, 3 ; Plate 23 , Fig . 7.)
If the process be continued
long enough , it
may finally result in the structure becoming too filmy to be detected by
any microscopical
observation ; and it is worth noticing that it is
usually in spheres of small or medium diameter
that the hexagonal
divisions can bo developed , and not in those of the largest size .
Such
appears to me at present to be the rationale of the formation of this
structure .
“ The internal cavity of the sphere is said to be filled with a ‘ muci¬
laginous fluid .’ .If a Volvox be ruptured under a cover -glass , and aniline
purple introduced
by capillary attraction , the colour seems to be for a
while repelled at that part which is in front of the rapture , and to flow
round it on either side .
It is only after a considerable
time that it
gradually penetrates this space , and brings out , by staining it of a deep
purple tint , a mass of hazy matter , from which proceed streaks or
lines radiating more or less regularly from its south pole . This structure ,
to which I do not think attention has been hitherto called , is also some¬
times developed
in deeply stained
specimens
within
the slightly
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sphere , and seems to show that there is a denser layer of
ruptured
its nature may be , disposed in a somewhat
thick matter , whatever
near the south pole of the axis of
regular manner , being concentrated
rotation , whence it spreads over the inner surface in streaks resembling
globe .
the lines of longitude on a terrestrial
“ Both from its position aud from the rapidity with which it is stained
absolutely
by aniline purple , without which its existence is apparently
undemonstrable — (in which respect it is in marked contrast to the outer
cell -wall , which latter is only faintly tinted by somewhat prolonged
application of the reagent , and then only where the hexagonal structure
exists )— I have no doubt that this inner layer is the true ‘ primordia
of vital and formative
utricle ’ of the cell , and possesses that character
this element of cell -structure from the outer
matter which distinguishes
wall , which , on the other hand , probably consists of cellulose or some
of this inner layer , in
similar compound . Probably the arrangement
radiating lines or ribs , contributes to the elasticity of the fabric , whereby
it is enabled to open at a given point for the escape of the young , and
to contract again after their emission .
is
described
by the means already
“ The increase of individuals
strictly an instance of subdivision .
of
(<But Volvox globator also affords an instance of true alternation
generations . As may probably be affirmed of all living organisms , its
life -history would be incomplete without a process of sexual reproduc¬
tion , and accordingly , after a long sequence of asexual generations , a
sexual process intervenes , from which result certain spores
strictly
of the
destined to lie dormant for a while , and , like the zygospores
and climate
of condition
Algae , to resist vicissitudes
Conjugate
through the rigours of winter , and then to produce the parent form in
the succeeding year , when external conditions again favour its develop¬
ment .
“ Cohn fully traced the various stages of this process , and described
them in the ‘ Beitrage zar Biologie der Pflanzen ’ (1875 , Vol . I ., Heft . 3) ,
Sciences Naturelles ’ (4 ikme Ser . Bot ., Tom .
and in the ‘ Annalesdes
have been more or less confirmed by
V ., 323 ) ; and his observations
other investigators , especially by Carter ( Ann . Nat . Hist ., 3rd Ser ., Vol .
III ., 1859 , p . 1), and more recently , in 1877 , by a French botanist , M .
F . Henneguay .
“ Cohn and Carter both hold that there are two varieties of Volvox ,*
one monoecious , the other dioecious , and the latter maintains that
Spharosira Volvox is the male form of the dioecious sub -species . Be
process in the monoecious form is as
that as it may , the reproductive
cells , male and female , occur in
follows :— The sexual reproductive
spheres of unusual size in the autumn , and are few in proportion to the
process does not occur
number of sterile cells , and the reproductive
with , but as a climax to a long series of asexual genera¬
simultaneously
or female cells are
the gynogonidia
tions . On their first appearance
about three times the size of the sterile ones , of a deep green colour ,
of vacuoles . They are
from abundance
and of a frothy consistency
by their never sub¬
from the parthenogonidia
easily distinguished
dividing . (Plate 22 , Fig . 5 b.) They next become flask -shaped , their
narrow end touching the periphery of the sphere , and the broader end
hanging free in the internal cavity . (Plate 22 , Fig . hb 2.) Finally , they
assume a sphaerieal form , and become oospheres , each enveloped in a
gelatinous membrane . (Plate 22 , Fig . 5b zt Z>4.)
“ The androgonidia , or male cells , at first closely resemble the par¬
thenogonidia , but undergoing division in two instead of three directions ,
* The two forms are here accepted , after Stein , as Volvox globator and Volvox
minor.
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develop into plates or discs of cells , not into spheres , and ultimately
resolve themselves into bundles of naked elongated cells , in which the
chlorophyll
is transformed
into a reddish pigment , each with a long
colourless beak , with a red ‘ eye -spot ’ and two cilia .
( Plate 22 , Fig .
5a , a 2.)
About the same time that the oosphere is mature these
antheridia
begin to move from the combined action of their cilia (Plate
23 , Fig . 10), and then break up into separate antherozoids , which finally
become free , and move rapidly within the cavity of the sphere . (Plate
23 , Fig . 5a 3.) Assembling
round the oospheres , they penetrate
the
envelopes of the latter ( Plate 22 , Fig . 4 ), coalesce with their contents ,
and the oosphere , thus fertilised , becomes an oospore , -which soon develops
a cell -wall covered with conical stellate projections , and a second smooth
internal membrane . ( Plate 23 , Fig . 11 .) The chlorophyll now gradually
disappears , and is replaced by an orange red pigment . In this condition
the oospore constitutes the Volvox stellatus of Ehrenberg . It is liberated
by the decay of the parent -cell , and sinks to the bottom of the water
to hibernate . The subsequent
history of these bodies has been traced
by Cienkowski , and more recently
by Henneguay
(“ Journal
de
Micrographie ,” Vol . II ., p . 485 , Bull . Soc . Philomath , Paris , July , 1878 ) .
“ Cohn believed that they must be dried up before germination was
possible , llenneguay
has now observed that this is not so .
In spring '
the outer case of the spore ( exospore ) is ruptured , and the swollen con¬
tents (endospore ) project through the opening .
The contents then
divide gradually into two , four , eight , sixteen , or more small cells , which
become bright green , each meanwhile acquiring two vibratile cilia while
still contained within the inner membrane
of the spore . The cells , at
first in close apposition , separate further from one another by interposi¬
tion of gelatinous hyaline matter , the outer membrane
disappears , the
cilia become active , and the young Yolvox , already containing
some
elements larger than the others , and destined , in due course , to produce
daughter -spheres , moves freely through
the water .
‘ The spores of
Volvox , therefore , germinate
in water , and each of them produces a
single colony by a process of segmentation
identical with that which
gives rise to a daughter -colony at the expense of a cell of the mother colony .’
“ The sequence of asexual generations
is repeated for many months ,
and in the following autumn the alternation
of generations
is again
completed by the intervention
of the processes just described .”

Volvox

globator

. Linn . Syst. Ed. x .

Larger coenobia, with very numerous cells ( 12,000 ), always
with daughter -ccenobia enclosed within the mother , evolved
without sexuality ; fructification dioecious; the male coenobia
nourishing numerous red fascicles of spermatozoa ; the female
coenobia originating 20 -40 sexual cells, which after fecundation
are resolved into as many red globose oospore^, surrounded by a
hyaline stellate epispore (= Volvox stellatus , Ehr .) .
Size . Ccenobium as much as 1 mm. diam.
Ehrb . Infus . 68, t . 4. Dujardin Zoophy . 312 , iii. f. 25 . Stein
Infus . p. 46. Babh . Alg . Eur . iii. 97. Pritchard Infus . 526 ,
t . 20, f. 32-47 . Busk . Trans . Micr. Soc. 1853 , p. 31 . Wil¬
liamson Trans . Micr . Soc . 1853 , p. 45 . Currey Ann . Nat . Hist .
1859 , p , 5. Dr . J . B. Ilicks in Micro . Journ . 1861 , p. 281 ; in
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Popular Science Review, vol. v. p. 137. A. W. Wills in
Midland Naturalist, Sept.-Oct., 1880. A. Bennett in Popular
Sci. Rev. 1878, p. 225.
Sphcerosira volvox, Elir. Infus. (male) . Priteli. Infus. p.
526. Williamson in Popular Sci. Review, vol. ix. p. 225.
Volvox stellatus, Ehr . Infus. (oospore).
In clear pools, ponds, &c.
The relationship
of Sphcerosira rolvox to Volvox globator has not been
satisfactorily
determined
(see Williamson ) , although there remains no
doubt of the existence of relationship . Some regard it as the male
form , but Professor
Williamson
considers it a peculiar condition of

Volvox.

I'1or details of a successful experiment
in keeping Volvox during the
winter see N . E . Brown in Gardener ’s Chronicle
( 1879 p . 599 ) and
“ Ponds and Ditches ,” by M . C. Cooke , p. 63 .

Plate XXII . figs. 1-3.
Cohn .

Explanation

Volvox globator, after A. W. Wills ; 4-5, after

given above .

Plate XXIII . figs. 1-5. After

A. W. Wills ; 6, ideal section after

Williamson ; 7, after Wills — also fully described
above ; 8 -9, X 300
after Stein ; 10 , complete antheridium ; 11, stellate resting spore or
oosphere X 400 ( Volvox stellatus ) ; 12, spermatozoids
X 600 .

Plate XXIV . Male plants of Volvox, known as Sphcerosira volvox,
after Williamson , Pig . I , coenobium ; 2 , protoplasmic
mass from the
coenobium , containing granules ; 3 , mass divided in two ; 4 , the same
divided into four ; 5, the same divided into sixteen ; 6 , further division
into thirty -two , provided with movable cilia ; 7, discoid family revolving
within its mother -cell .

Volvox

minox .

Stein Infus . p . 47.

Coenobia and the number of cells smaller ; the number of
daughter-coenobia evolved without sexuality within the mother,
1-9 ; fructification sexual, monoecious; many male cells
changing into bundles of spermatozoa; 5- 10 female cells in
the same coenobium
, after fecundation, evolved into as many
oospores, surrounded by a smooth epispore (y= Volvox aureus,
Ehr.).
Size .

’Variable

, but

smaller

than

the

preceding

.

Rabh. Alg. Eur . iii. 98. Stein Infus. t .
Volvox globator, of authors, in part .
Volvox aureus, Ehrb . Inf . 71, t. 4, f. 2 (oospore).
In similar places to the preceding.
Plate XXV.

Volvox minor X 400 after Stein . Fig . 1, portion of

cosnobium with two young daughter
families ; 2 , crenobinm with two
yonng daughter families enclosed in mother -cell ; 3 , coenobium with five
young fertile cells ; 4 , coenobium with sir yonng fertile cells ; 5, a fer¬
tile cell enclosing numerous
vacuoles indicating the commencement
of
subdivision ; 6, isolated daughter -family still enclosed in the mother¬
cell ; 7 , encysted
cell — the Volvox aureus of Ehrenberg ; 8 , isolated
ordinary individual enclosed in a flask -shaped cell .
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.
Ekrb

. ( 1831 .)

Coenobium oval, involved in a common tegument ; cells green ,
globose ( 16-32) , enclosed within a single membrane , bearing
vibratile cilia, often with a red spot (eye-spot ), distributed
around the hyaline sphere at equal distances apart . Asexual
propagation in all the ccenobia, the cells of which are divided
into 16- 32 parts , and soon evolved into new ccenobia. Sexual
propagation in all the coenobia, the cells being converted into
motionless oospores enclosed in a narrow epispore , afterwards
becoming red .
The most complete account we possess of the life -history of Endorina
is that by H . J . Carter (Ann . Eat . Hist ., Oct., 1858), of which the follow¬

ing is a summary :—Unable to recognise this organism in its simplest
form as a solitary cell, nor any stage of segmentation prior to the third
degree of duplicative subdivision into 16 cells, he commences from this
period .
At this time , which we call the first stage , the Eudnrina consists of an '
ovoid green body, partially divided into the number of cells just men¬
tioned , each of which is provided with a pair of cilia , which project
through a thin gelatinous envelope that surrounds the whole mass . It
is now about l -1100ths of an inch long, i .e., not more than the diameter
of the Chlamydococcus cell, and swims by means of its cilia , with the
small end foremost , and with a rotatory motion on its longitudinal axis ,
as often from right to left as from left to right . An eye-spot is also
present in each of the four anterior cells, but seldom visible in the rest
at this period .
As development progresses each cell is provided with a sphserical ,
translucent utricle , an eye-spot midway between the cilia and the oppo¬
site end of the cell, a contractile vesicle at the base of the cilia , and the
pair of cilia themselves .
During the second stage each of the cells again undergoes duplicative
division , and the whole organism becoming larger , they are separated
from each other , and being no longer subject to compression , become
sphserical and enclosed respectively within distinct transparent capsules.
The Eudorina is now six times as long as in the first stage , and contains
32 green cells, which are evidently situated between two large ovoid,
colour ess, transparent cells, one of which bounds a similarly shaped
cavity in the centre of the Eudorina , and the other is the original cell
wall, round which again is the newly secreted envelope. Thus we see
that the Iludorina is derived from a simple (daughter ) cell, and that its
green cells have resulted from a duplicative subdivision of the green
matter which lined the cavity of this cell. Arrived at this state , which
we shall see is that of maturity , we also observe that the posterior part
of the envelope becomes crenulnted , apparently from flacciriity.
After this , however , it again presents another phase, which may be
called the third , or last , stage of development . Here each cell again
undergoes a rapid duplicative subdivision into 16 or 32 cells, which , in
the group , assume a more or less oblong figure respectively , and thus the
Ei/dorina ’s length is increased to 10 times that of its first stage . The in¬
ternal structure now gradually breaks down before the external envelope ,
when for a short time the groups may be seen swimming about the cavity
thus formed , till at last the envelope bursts and they become liberated .
What becomes of them afterwards he could not state from observation ,
but the green cells having been greatly reduced in size by the latter sub -
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divisions it is probable that many of the groups , if they do not form new
individuals , sooner or later become disintegrated , and the Eudorina thus
eventually perishes .
When, however, the process of impregnation takes place, the division
stops at the second stage , that is when the Eudorina consists of 32 cells
of the largest kind , each of which is about 1-I8 (i6th of an inch in dia¬
meter within its capsule , which is therefore a little larger . The process
is as follows :—
At a certain period after the second stage has become fully developed
the contents of the four anterior cells respectively present lines of dupli¬
cative subdivision , which radiate from a point in the posterior part of the
cell (in the subdivision of other cells the lines of fissiparation tend
towards the centre of the cell). These lines, which ultimately divide
the green contents of the cell into 04 portions , where the division stops,
entail a pyriform shape on the segments , from whose extremities a mass
of cilia may be observed waving in the anterior part of the cell of the
parent , while yet her own pair of cilia are in active motion , and her eyespot still exists in situ on one side of her progeny , thus showing that the
latter may be almost fully formed before the parent perishes . At length ,
however, this takes place, and the progeny (Spermatozoids) separate from
each other , and finding an exit , probably by rupture , through the effete
parent cell and her capsule , soon become dispersed throughout the space
between the two large ovoid cells mentioned , where they thus freely come
into contact with the capsules of the twenty -eight remaining , or female
cells.
The form of the spermatozoid now varies at every instant from the
activity of its movements , and the almost semifluid state of its plasma .
Its changes , however, are confined to elongation and contraction ; hence
it is sometimes linear -fusiform , or lunular , at others pyriform , short , or
elongate . The centre of the body is tinged green by the presence of a
little chlorophyll , while the extremities are colourless , the anterior one
bears a pair of cilia , and there is an eye-spot a little in front of the middle
of the body, also probably a nucleus . It is about l -2700th of an inch
long and about one-fifth as broad .
Once in the space mentioned , the spermatozoids soon find their way
among the female cells to tire capsules, of which they apply themselves
most vigorously and pertinaciously , flattening , elongating , and changing
themselves into various forms as they glide over their surfaces , until they
find a point of ingress , when they appear to slip in, and , coming in con¬
tact with the female cell, to sink into her substance as by amalgamation .
This author explains that there was some difficulty in seeing the act of
union , but of the act itself lie entertained no doubts . Eudorina in this
stage also may frequently be seen with all the four anterior cells absent ,
and only a few spermatozoids left, most of which are motionless and
adherent to the capsules, indicating that the rest have disappeared in the
way mentioned . Lastly , many Eudorinee in this stage may be observed
with not only the four anterior cells absent , but with hardly a spermato¬
zoid left , indicating that the whole had passed into the female cells or
had become expended in the process of impregnation .
What changes take place in the Eudorina after this he had not been
able to discover. At the time the female cells appear to become more
opaque by the incorporation of the spermatozoids , and the crenulated
state of the posterior part of the envelope in this stage seems also to in¬
dicate an approach to disintegration .
While undergoing impregnation the female cells always contain from
2 to 4 nuclei , as if preparatory tn the third stage of development into
which they are sometimes actually seen passing , with the spermatozoids
present and scattered among them ; but the effect of impregnation
generally seems to arrest this stage , and thus save the species from
that minute division which leads to destruction .
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The author cited then goes on to explain how he conceives the other
stages of the Endorina are passed, which he had not the opportunity
of observing . The whole memoir is one of great interest , and will
well repay perusal by those who are investigating this subject .
Eudoxina

elegans . Ehrb. Monats. Berl ., 1831, p . 78.

Ccenobia oval, cells usually 32, globose, either scattered or
quaternate, eight at each pole, distributed in three parallel
circles, at equal distances from each other, around the periphery
of the coenobium.
Size

.

Ccenobium

-04 - ' 15

mm . long

.

Cells

•018 - ' 022

mm .

diam.
Rabh. Alg. Eur . iii. 99. Ehrb. Infus. 63, t . iii. Pritchard
Infus. p. 520. Carter, in Ann. Nat . Hist ., Oct., 1858.
Pandorina elegans, Dujard. Zoophy., p. 317.
In standing water.

Formerly found at Hackney and Hampstead , most abundant in the
spring of the year , but doubtless quite extinct at both places . “ Clusters
are often seen ,” says Pritchard , “ in such amazing numbers along with
Volvox and Chlamydomonas pulvisculus as to render the water of a
decided green colour , especially towards the edges .”
Plate XXVI . fig. 1. a, lG-celled family ; 2, sixteen -celled family
dividing into a 32-celled family ; 3, part of a family , showing division in
pairs ; 4, 32-celled family divided into daughter -families ; 5, one-celled
daughter -family . All after Stein . 6, colony with three spermatic
cells , having burst ; 7, spermatic cells X 400 ; 8, spermatic cell X 800 ;
9, spermatozoids X 800. After Carter .
Genus 41. PANDORINA

, Ehrb . (1830.)

Coenobium globose or subglobose, invested by a broad colour¬
less hyaline tegument ; cells green, granulose, globose (16, 32,
or 64), included within a single rather thick membrane, bearing
two vibrating cilia, with or without a red spot, aggregated in a

botryoid manner.
Propagation the same as in Eudorina .
Henfrey ’s emended character of this genus was in the following
terms :—“ Frond a microscopic , ellipsoidal , gelatinous mass , containing ,
embedded near the periphery , sixteen or more biciliated , permanently
active gonidia , arranged in several circles perpendicular to the long axis
of the frond . The gonidia almost globose , with a short beak -like
process , a red spot , and a pair of cilia which project through the
substance of the frond to form locomotive organs upon its surface .
Reproduction —I ., by the conversion of each gonidium into a new frond
within the parent mass ; II ., by the conversion of the gonidia into
enoysted resting spores , which are set free and (?) subsequently ger¬
minate to produce new fronds .”—Quart . Micro . Journ . ( 1856), p . 49.
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Pandorina

moium .

Ehr . Inf . p . 53, t . it . f . 33.

Ccenobium globose. Cells green, 16-32, arranged about the
periphery. In the forms which produce the resting spores, the
cells are crowded together in the centre. Resting spores after
becoming encysted bright red.
Size .

Ccenobium -2 min .

Cells *01 - ‘015 mm . diam .

Rabh. Alg. Eur. iii. 99. Henfrey Micr. Trans. (1856) p.
49, t . 4. Pringsheim Monatsb. Berlin, Oct., 1869. Ann.
Nat . Hist. v. (1870) p. 272. Pritchard Infus. pp. 157 and 517,
t . xix. fig. 59-69. Braun Rejuv. pp. 169-209,
In standing water.
“ Fronds hyaline from about 1 -80 ' ' downwards . Gonidia either 1G,
and then arranged in four circles of 4, or 32 and then in five circles , two
at the poles of 4 , and the intermediate
three of 8 gonidia , which in the
perfect form stand near the periphery , and wide apart . In the forms
which produce the resting spores the gonidia are crowded together in
the centre . The gonidia are green , but the contents of the resting
spores , after they have become encysted , are converted
into oily and
granular matter of a bright red colour .”— Henfrey .
Pringsheim , in his memoir “ on the pairing of Zoospores/ ’* makes
special reference to this species . He says that asexual reproduction
takes place in Pandorina , as in other multicellular
Yolvocinese , by the
formation of a perfect young plant in each cell of the mother plant . By
the gradual dissolution of the general envelope and of the special mem¬
brane of the mother -cells , the young plants become free , and escape . In
sexual reproduction , as in the asexual , the membrane of the old plant
swells , and sixteen young plants are formed . The young plants , how¬
ever , are (at least in part ) not neuter , but sexual , and either male or
female . Whether the mother plant is monoecious or dioecious is difficult to
determine , because the male and female plants are externally alike , and
can hardly be distinguished
with certainty
during copulation . There is
no striking
difference in structure
between the sexual and asexual
plants , although , amongst the former , plants with less than sixteen cells ,
especially with eight cells , are oftener produced . Moreover , the dissolu¬
tion of the membraue of the mother -cell proceeds more slowly than in
the case of neuter plants , one result of which is that the young asexual
plants vary much in the extent of their growth , and continue united in
groups of different sizes for a long time after their formation , according
as a greater or less number of them have happened to become free from
the gelatinous mass in which they were embedded .
As the individual groups are at first motionless , and the mother plant
loses its cilia during the formation of the young ones , the entire group
is at first entirely quiescent . But afterwards the young sexual plants ,
like the neuter ones , produce upon each of their cells two cilia , which
commence their motion as soon as the enveloping mucus admits of it ,
and thus ultimately
the entire group assumes a state of active rota¬
tion . During the rotation of the groups the same process of expan¬
sion and dissolution takes place in the membrane
of the sexual plants
as occurred in the mother plant ; but the contents of the cells of the
sexual plants do not undergo division , but combine to form a single
zoospore , which becomes free by the rapid dissolution
of the mem¬
branes . In their general structure
these zoospores differ in no way
* Monatsbericht , Roy . Acad . Sciences , Berlin , Oct .. 1869 .
in “ Annals of Katural History ,” Yol . Y . (1870 ), p . 272 .
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from otter zoospores . At their colourless apex they exhibit , like
other zoospores, a red body placed on one side of the apex , and two
long vibrating cilia , by which they move in the manner common to
zoospores. The individual zoospores exhibit no marked differences ,
except that they vary in size within tolerably wide limits , but not in a
manner to indicate the existence of two different sorts .
Amongst the groups of isolated zoospores of different sizes some are
at last seen to approach one another in pairs . They come into
contact at their anterior hyaline apex , coalesce with one another , and
assume a shape resembling a figure of 8. The constriction which
marks their original separation disappears by degrees ; and the paired
zoospores form at last a single large green globe , showing at the cir¬
cumference no trace of their original separation . It may be seen ,
however , that the globe is larger than the individual neighbouring zoo¬
spores , that it has a strikingly enlarged colourless mouth spot , with
two red bodies on the right and left , and that it is furnished with four
vibrating cilia originating in pairs near the two red spots . The four
cilia , however , soon become motionless , and together with the red spots
disappear .
This act of conjugation occupies some minutes from the first contact
of the zoospores to the formation of the green globe . The latter
becomes the oospore , which , after growing slightly larger , and assuming
a red colour, germinates after a long period of rest , and brings forth a
new Pandorina . There is hardly any appreciable difference , except in
size, between the male and female zoospores. Most frequently a small
zoospore pairs with a larger one ; but two of equal size often unite .
Probably both the females and the males vary much in size, the former
more so than the latter .
With regard to the entire plants from which the zoospores are pro¬
duced , there is little doubt that those of the largest size are females ;
but the sex of the smaller and middle -sized ones cannot be determined
with any certainty . The germination of the oospore is like that of other
Volvocinets, especially resembling in its early stage the germination of
the resting spores produced by the microgonidia of Hydrodictyon utri culatum . The oospore bursts , and produces a single large zoospore (in
rare cases two or even three ), which divides into sixteen cells, and
becomes a young Pandorina .
Plate XXVII . jig . 2. Pandorina morum—a, a very small family ; b,
c, sixteen -celled families ; d, eight -celled family ; e, solitary cell ; / , the
same , further magnified , showing process of subdivision ; g, 32-celled
family ; ft, small family undergoing division ; i , 16-celled family
divided into sixteen daughter families . All after Stein X about 500.
Genus 42.

GONIUM . Muller . (1873.)

Coenobium quadrangular, tabular, angles rounded, formed
from a single flat stratum of cells, girt by a broad hyaline
plano-convex tegument. Cells 16 (central 4, peripherical 12),
polygonal, bright green, becoming with age disordered, granulose, connected by the produced angles, chlorophvllose vesicle
central, furnished with colourless contractile vacuoles, and two
long exserted cilia.
Propagation by repeated division of the cytioplasm.
h
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Gonium

pectorale .

Mull. Vermiumsp . 60.

Coenobinm flattened, quadrangular, composed of 16 green
cells, furnished with vibratile cilia.
Size .

Coenobium , from *05 mm .

Cells from *01 X *007 mm .

Rabh. Alg. Ear . iii. 99. Mull. Anim. Inf. t. 16, f. 9-11.
Ehrb . Infus. 56, t . 3, f. 1. Dujard. Zoophy. p. 318. Focke
Studien, 30, t. 4, f. 7, 8. Fresen, Abhand. der Senck, p. 191,
t . 8. Cohn Nova Acta, xxiv. p. 169, t . 18, f. 9-27. Prit¬
chard Infus. p. 518.
In stagnant water.
The fullest account of Gonium is that by Cohn, published many years
ago, but nothing has been added to its history since . The following is a
summary of his observations :—
Each family is invested with a colourless mucous sheath which is diffi¬
cult to be seen without adding some colouring matter to the water , as
there appears to be no tegument . Seen from above, it is a quadrilateral
tablet with rounded corners , or from the side elliptical . The primordial
cells are sixteen in number , four occupying the centre disposed as a
square , and three on each side external to these . The central cell of the
three on each side is seta little nearer towardsthe centre . The cells are
somewhat polygonal , the four central being hexagonal , and the twelve
external pentagonal . When young the angles can scarcely be dis¬
tinguished . This regular polygonal form indicates that each cell is sur¬
rounded by a firm membrane , which retains them in a fixed form . The
investing membrane may also be detected at the angles of the cells, from
each of which it is extended in a short tubular process , which is quite
colourless . These processes are joined to those of contiguous cells , so
as to link them all together . These processes are not visible in imma¬
ture families , being subsequently developed .
In other points the organization of the cells resembles Chlamydomotias.
Their contents consist of protoplasm , coloured by chlorophyll , when old
containing numerous corpuscles , a central darker corpuscle , and often
several vacuoles . Each cell is furnished with two cilia, which proceed
from the protoplasm , through perforations in the cell wall .
The movements of the coenobium resemble those of Stepkanosph &ra, ;
it revolves on its short axis, so that its polar aspect is that of a rotating
surface , whilst its equatorial is linear .
In the development by subdivision only the cell-contents are con¬
cerned . The fission takes place by four successive stages , or genera¬
tions , in each of which bisection of the cells occurs , so that ultimately
each primordial cell is subdivided into sixteen portions . When the sub¬
division is completed by the construction of these sixteen small cells ,
they are seen to occupy the same position and arrangement in the
mother -cell as in the parent coenobium.
The primordial cells of the newly formed coenobia appear unconnected
with each other . The movement of the parent coenobium continues
until the last stage of fission is completed , when it ceases , and the
young daughter coenobia commence a movement within the parent cell,
sometimes appearing as a disc, and at others as a line, according as the
surface or the edge is turned towards the spectator .
At length the mother -cell ruptures , and the young colony escapes into
the water , moves about freely , and starts on an independent existence .
Supposing that a young Gonium after twenty -four hours is capable of
development by fission, it follows that , supposing the conditions favour -

71

VOLVOCINE^S.

able , a single colony may on the second day develop 16, on the third
256, on the fourth 4.09G, and at the end of the week 268,435,456 other
organisms like itself .
It has been supposed that some of the cells become detached from the
mature coenobium and pass into a resting condition , but this has not been
positively demonstrated , so that hssuration is the only mode of repro¬
duction at present known .
A fuller abstract of this paper by Cohn (from “ Nova Acta ,” Vol.
XXIV ., p. 169; is given in Pritchard ’s Iufasoria (p. 153).
Plate XXVII . jig , 1. Gonium pectoral #—a, 5, c, families in different
positions X 400 j d, e, the same , rather more highly magnified ; / , family
before division j g, family of 16 cells divided into 16 daughter families j
d to grafter Stein .
Genus 43. STEPHANOSPHJERA

.

Cohn. (1852.)

Coenobium throughout its whole life rotating and moving ,
composed of 8 green cells, bearing two vibratile cilia, disposed
at equal distances around a circle , enclosed in a common
colourless hyaline , globose vesicle.
Propagation , both by macrogonidia arising from the eight¬
fold division of the green cells, bearing two cilia, with a lateral
red spot, congregated in families of eight ; and by microgonidia ,
very much smaller , produced by multiplied division , at first re¬
volving within the common vesicle by the action of four cilia,
afterwards free, escaping singly .
Stephanosphaera

pluvialis

.

Cohn Bedmigia i ., p . 11.

Cells globose , elliptic or fusiform , often at each extremity
spreading out in mucous rays .
Size .

Coenobium

'026 -' 052

mm .

Cells

’006 - -012

mm .

diam .
Itabh . Alg . Eur . iii. 100 . Currey in Micr . Journ ., 1858 , vi.
p. 131, t . 6, f. 1- 27. Cohn Zeitschr . fur Wiss . Zool ., 1852 ,
iv. p . 77 . Archer Micr . Journ ., 1865 , p. 116 . Pritchard Inf .
p . 529 , t . 19, f. 38-58.
In hollows of rocks , and in pools after rain .
Stephanospluzra was first observed in 1850 in Germany , and since in
many places , including the British Isles .
It consists of a hyaline globe, containing eight green primordial cells,
arranged in a circle in its equator . The globe rotates upon an axis per¬
pendicular to the plane in which the primordial cells are arranged , and
moves actively in space by the aid of cilia, two of which proceed from
each of the primordial cells, and pierce the hyaline envelope . The
primordial cells divide first into two, then four , and lastly into eight
portions ; these portions separate from each other in a tangential direc¬
tion , thus forming a disc round which a cellular membrane is developed .
Two cilia are produced upon each segment , and thus eventually eight
young individuals are formed , which ultimately escape by fissure of the
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parent globe. This process was observed to occupy about twelve hours .

Cohn also observed the division of each of the eight primordial cells into

a great number of microgonidia , which swarm within the globe, and
escape from it . Under certain circumstances each of the eight cells
secretes a cellular covering , and swims about in the interior of the
globe in the form of free Chla,mydococcus-\ike cells . Eventually they
escape either by fissure of the globe or by its gradual dissolution , lose
their cilia, form a thicker membrane , become motionless , and accumu¬
late at the bottom of the vessel . If the vessel be permitted to become
dry , and afterwards filled with water , motile Sbephanosphczra reappear ,
from which it seems probable that the green globes are the resting cells.
The resting cells vary much in size, and it is supposed that they
grow considerably after attaining a state of rest . The colour is deep
green , sometimes yellowish or olive, and they possess a nucleus .
The dried resting spores absorb water , and their contents gradually
fill up the cavity of the containing membrane , and become cloudy and
granular ; the border becomes yellowish , and the red colouring matter is
contracted in the centre . The cells then begin to divide and pass
through successive stages , as shown on the plate (Plate 28, figs. 13
to 17). The four daughter -cells begin to quiver , and endeavour to
separate from each other . Two cilia are now apparent at the pointed
extremity of each of the four cells (fig. 19), by the action of which the
group begins to move as a whole ; utlimately all trace of the enveloping
membrane disappears , and one by one the daughter -cells escape and
become free . At the moment of escape their diameter never exceeds
*01 mm., but they soon enlarge to a diameter of *013 to *015 mm.
The length of time which elapsed between the immersion of the
dried resting spores and the first appearance of the motile cells varied
from nine to twenty -four hours . It was observed that those resting
spores which did not produce zoospores within six days never did so
afterwards , although they continued to live, and seemed perfectly
healthy . Zoospores produced in November did not advance beyond the
first stage . Others produced in March remained only a few hours in
that condition , after which time a delicate membrane was formed
round the body of the primordial cell ; this membrane was at first
closely attached to the cell, but became gradually enlarged , by absorp¬
tion of water , into a colourless enveloping vesicle , usually globular ,
but sometimes oval, having two openings , through which the cilia
penetrate . In this condition they attain a diameter of ’017 to *022 mm .,
and are not distinguishable from encysted forms of Chlamydococcus
pluvialis . Other zoospores, produced in April , attained a larger size,
and the protoplasm of the primordial cell, instead of retaining its con¬
tinuous outline , became elongated here and there into simple or forked
mucilaginous rays , which were either colourless or green from the presence
of chlorophyll . These rays are probably produced by the protoplasm ad¬
hering at certain points to the surrounding membrane , and being carried
outwards by its growth . The Chlamydococcus -like form only lasted a
few hours ; towards the evening the zoospores mostly began to divide .
The rays are drawn in , the primordial cell becomes round , it then elon¬
gates , is constricted , and ultimately is divided into four quadrants .
These are again bisected , and eventually eight wedge-shaped portions are
formed , whose contour lines , like the spokes of a wheel, meet in the
middle .
Here is to be noted a distinction between the Stephanosphara and
Chlamydococcus; for while in the latter the individual portions of a
primordial cell separate entirely from each other , each developing its own
enveloping membrane , and ultimately escaping as a unicellular indi¬
vidual , in the former the eight portions remain united as a family . The
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coloured contents of the individual portions become drawn back towards
the periphery in centrifugal
direction , a colourless plasma remaining
about the central point ; this disappears at first in the centre , a cavity is
formed in the middle of the disc , and as this enlarges the eight portions
assume the form of a wreath , consisting of eight globular or ellipsoid
bodies in close contact , usually not exactly in one plane , owing to the
outer membrane not having expanded in proportion to the enlargement of
the plasma . The original cilia continue active , causing the motion of
the whole organism , until the eight portions are completely individualized ,
and then their motion ceases . The separate parts of the plasma now form
eight independent
but closely packed membraneless
primordial
cells ,
shortly afterwards a delicate membrane common to them all is secreted
beneath the mother -cell membrane round the disc formed by the primordial
cells . This membrane is at first in contact , but afterwards becomes further
and further removed as it swells and tends to assume a globular form . By
the motion of the cilia the mother -cell membrane is thrown off , and the
young family escapes into the water . When the Chlamydococcus -like
unicellular
Stephanosphcera
has commenced
its oivision early in the
evening , the division into eight is perfected during the night , and early
in the morning the young family quits its cast off mother -cell membrane .
In the course of the day the individual
primordial
cells and their
common investing membrane
grow until the latter attains
a diameter
of '01 to '048 mm . During this growth the shape of the primordial
cells is changed by the formation of various prolongations , but in the
course of the afternoon they again become round , and during the even¬
ing division commences in them precisely similar to the process in the
unicellular StephanosphcBra . On the following morning we find eight
young families . It is calculated that in eight days , under favourable
circumstances , 16,777 ,216 families may be formed from one resting cell
of StephanosphcBra .
We have given but a barren outline of the history of this little plant ,
but for further information
must refer the student to Cohn ’s Original
Memoir in Siebold and Kolliker ’s Zeitschrift
fur Zoologie , 1852 , p .
77 . Translated in the “ Annals of Natural History ,” 2nd series , Yol . X .,
pp . 321 and 401 . Also Cohn and Wichura ’s subsequent memoir “ Ueber
Stephanosphsera
” in Nova Acta Acad . Leop . Car ., 1857 , part I ., Yol .
XXVI . Of which an abstract is given by Gurrey in “ Quarterly Journal
of Microscopical
Science ,” Yol . YI . ( 1858 ), p . 131 . Also an admirable
summary by Archer in the “ Quart . Journ . of Microscopical Science ”
for 1865 , p . 117 , with additional observations by himself .
Plate XXVIII . jig . 1. Polar view of family with globose primordial
cells ; 2, equatorial
view , with fusiform
primordial
cells ending in
mucous filaments ; 3, the same , with primordial cells collected on one
side ; 4 , commencement
of formation of macrogonidia ; 5, all eight pri¬
mordial
cells divided in fours ; 6 , division advancing
so that each
primordial cell consists of eight cuneate segments ; 7 , further advanced
in division , movement
in the mother -cell having commenced ; 8 ,
division completed , eight young individuals revolving in the mother¬
cell ; 9 , the eight original primordial cells broken up into microgonidia ;
10 , young StephanosphcBra , (figs . 1 to 10 X 300 ) ; 11, microgonidia after
exit from mother -cell X 500 ; 12, full -grown resting cells ; 13 , commence¬
ment of division in resting cell ; 14 to 19 , successive stages in division
of resting cell ; 20 to 22 , naked zoospores ; 23 , 24 , encysted zoospores ;
25 to 27 , division of encysted
zoospores ; 28 , young eight -celled family
resulting from division of encysted zoospore ; 29 , 30 , young families ,
all after Cohn X 400 ; 31 , amseboid condition of primordial cells , after
Archer .

