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NEMAT0PHYCEA5
.
Order

IV .

NEMA

TOPIIYCEyE

.

Multicellular algae, chlorophyllose, membranaceous or fila¬
mentous, with or without branches. Vegetation either terminal,
limited or unlimited, forming an articulate .thread, or in the
beginning terminal, and afterwards lateral, forming a mem¬
branaceous thallus of a single stratum. Cell multiplication by
repeated division in one or two directions.
Propagation by oospores, or by zoogonidia.
Divided into the following families:—•
A. Vegetation by division of the cells at first in one, and
afterwards in two directions, forming a membranaceous thallus.
Family

I . Ulvace

^e .— Thallus membranaceous

formed of one

stratum of cells, either plane or expanded, or tubular, or saccate.
B. Vegetation by division of the cells in one direction,
forming a cellular series or articulate thread.
Family

II .— Sph ^erople

.®.— Articulate

thread not branched ,

articulations greatly elongated, cylindrical, multilocular, chloro¬
phyll mass distributed in ring-like bands.
Propagation by resting spores, which, before germination,
break up into zoospores.
Family

III .

Confervacejs

.— Articulate

thread , simple or

branched, vegetative articulations cylindrical, fructiferous always
more or less swollen. Chlorophyllose mass effused, or parietal,
often more or less regularly spiral.
Propagation by macro- and micro-gonidia.
Family

IV .

Pithophorace

,®.— Cladophora -like

plants ,

with terminal vegetation.

Articulate threads branched.
Propagation by neutral, quiescent, cask-shaped spores
(agamo-hypnospores).
Family

V.

CEdogoniace

.®.— Articulate

thread

either

branched or not branched ; articulations short.
Propagation by oospores after sexual fecundation.
Family

VI . Ulotricheae

.— Articulate

thread not branched ,

sometimes laterally connate; articulations short, at times very

short.
Propagation by macro- and micro-gonidia.
Family

VII .

Chroolepidae

.— Aerial

algae .

Articulate

thread branched, cell membrane firm, filled with an equally dis¬
tributed oleaginous golden or reddish endochrome.
Propagation by zoogonidia.
Family

VIII .

Coaetopiioreae

. -—Aquatic

algae . Articulate

thread dichotomously branched, ramuli sometimes aggregated in
a fasciculate or penicellate manner. Chlorophyllose mass
usually collected in transverse bands.
Propagation by zoogonidia.—liabh. Alg. Ear . hi , 286.
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Family

I.

.E .

ULYACEJE

.

Thallus membranaceous, or foliaceous, rarely crustaceous,
of cells, either expanded, or tubulose, or
vesiculose.
Propagation by zoogonidia, arising from a repeated division
of the cytioplasm. Zoogonidia oblong, furnished at one ex¬
tremity with two or four cilia.
formed of one stratum

Sub-Family 1.

Pkasioleie .

Thallus expanded and foliaceous, rarely crustaceous.
Genus

54 .

PRASIOLA

. Ag . ( 1821 .)

Thallus membranaceous foliaceous, ascending or erect, more
or less crispate, composed of angular cells, distributed in plane
areas ; base sometimes loosely fibrillose.
Vegetation by division of the cells in two directions.
Pxasiola

cxispa . Kutz . Tab. Phyc . V. t . 40, / . 6.

Tufts more or less dense, often long and widely expanded,
dark green, soft and elastic. Thallus plicate crisped, of variable
form and size, often bullate ; cells arranged in distinct areolas,
or confluent, quadrate, or oblong-quadrangular, now and then
twice as long as the diameter ; angles more or less obtusely
rounded.
Size .

Cells

-005 - ' 009 mm . diam ., or -008 - -013 mm . x

•003-' 005 mm.
Jessen Mon. Pras . t . 1, f. 10-16. Rabh. Alg. Eur. iii, 308.
Lagerstedt, Pras . p. 19.
Ulva crispa, Hass. Alg. t . 78, f. 12. Eng . Flora v., p. 312.
Eng. Bot. ed. i, 2754 ; ed. ii, 2406. Lightf. FI. Scot. 972.
Harv. Man. 171. Grev. FI . Edin. 299. Hook FI. Scot, ii., 91.
Mack. FI. Hib. 243. Hull Br. FI. 309. Abbot. FI. Bedf. 273.
Johnst . FI. Berw. ii., 250. Jenner . Tunb. Wells 190.
Viva lactuca y, Huds. FI. Ang. p. 567. Dillen. Muse. t . 9,
f. 6.
Ulva terrestris, Gray. Arr. i., 344.
Tremella crispa, With . Arr . iv., 81.
On damp ground, rocks, &c.
Hassall unites this species and the next together in one , but his
example has not been followed by his successors .
Common on moist shady ground , especially near houses and walls ,
sometimes on old thatched roofs . Fronds very much crowded , forming
a dense stratum , rather lying on the soil or medium than attached to it ;
deep green , rounded , thin , tender , but not gelatinous , variously curled
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and folded. Quaternate granules beautifully arranged in squares, con¬
tained in larger ones, and separated by parallel pellucid lines, the whole
compared by Agardh to the walks and parterres of a garden. Annual.
Found throughout the winter and early spring.—Eng. Bot.p . 111. 1
Plate L. fig . 1. Plants slightly magnified. Fig. 2, portion of a frond

X 400.

Prasiola furfuracea . Menegh
, Cenni. p. 36.

Forming a fnrfuraceous stratum, more or less expanded, dark
green. Thallus about a line long and broad, dilated from the
short stem-like base into a fan-like lamina; margin slightly
undulate and repand, often emarginate at the apex or lobed.
Cells angular, arranged in regular quadrate, or almost quadrate
areolas.
Size .

Cells ‘Oli -'OIG X -004 --006 mm.

Jessen, Mon. Pras. t . 2, f. 1-10. Eabh. Alg. Eur. iii., 309.
Lagerstedt Pras . p. 32.
Ulva furfuracea, Grev. Sc. Crypt. FI. t . 265. Eng . FI. v., p.
312. Harv. Man. 171. Eng . Bot. ed. ii., p. 112. Grey. Alg.
Britt . 176, t . 18. Mack. FI. Hib. 244.
On damp walls and rocks.
“ Fronds closely tufted, forming a vivid green stratum, a yard or more
extent, two or three lines in length, erect, obovate, truncated, and
usually eroded at the top, tapering at the base into a longish claw ;
margin inflected, substance firm, and void of lubricity. Cells in fours.
It does not adhere to paper.”—Oarm.
Plate L.fig. 5. Fronds slightly magnified. Fig. 6, young frond X 400.
Fig. 7, lower portion of mature frond X 400.
in

Prasiola stipitata . Suhr, in Jessen Mon. t. 2, / . 11-16.

Stratum ctespitose, expanded, dark green.

Thallus of

variable form and size, commonly one to two lines, rarely four
lines long ; dilated upwards from a stem-like base (lanceolate,
obovate, obcordate, reniform, flabelliform, &c.), often truncate

at the apex ; margin slightly repand ; cells in the stem-like
base in series, in the upper part, disposed in small regular
areolas.
Size .

Cells •005 -,007 mm.

Jessen , Prasiola p. 16, t . 2. Eabh. Alg. Eur. iii., 309.
Lagerstedt. Pras. p. 36, fig. 4.
On rocks by the sea, &c.
Jessen, in his monograph of this genus, gives figures of the fronds of
some Irish specimens of the above species, which he had seen and
examined. It is, on the faith of this, included here, although it appears
to be the most marine of any of the four.
Plate L.figs. 8. 9. Fronds of P . stipitata magnified 4diam. Fig. 10,
young frond X 400. Fig. 11, part of mature frond X 400. All after
Jessen.
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Prasiola

calophylla

.

(Sprang.)

Menegh. Cenni. p. 36.

Crespitose, dark green, crispate ; thallus 2-4 lines long,
narrow, linear, ratlier circinate, attenuated at the base into a
stem, truncate at the apex, now and then crenate; cells lai'ge,
arranged in longitudinal series.
Size .

Cells -004 - -005 x •002 - ,004mm .

Jessen, Mon. Pras . t . 1, f. 1-3. Lagerstedt. Pras . p. 40.
TJlva calophylla, Hass. Alg. 298, t . 77, f. 1. Eng . El. v.,
312. Grev. Alg. Britt , p. 176. Eng. Bot. ed. ii., p. 112.
Harv. Man. 171. Johnst . FI. Berw. ii., 251. Mack. Hib. 243.
Bangia calophylla, Carm. in Grey. S. Crypt. FI. t . 220.
On damp stones, rocks, &c.
“ Forms a bright green thin stratum . Frond minute , three or four
lines long , linear strap -shaped , obtuse , tapering at the base , or suddenly
contracted into a cylindrical stipes , much waved and curled , very
variable in breadth . Granules quaternate , closely covering the frond ;
set in longitudinal rows, of which two or more (sometimes half a dozen)
form the breadth of the frond ; iuterstices colourless .”—Harpey .
Plate L . fig , 3. Plant magnified slightly . Fig . 4, lower portion of frond
X 400.

Sub -Family 2.

Ulve .®.

Thallus membranaceous, yesiculose, or tubulose.
Genus 65. ENTEROOTOR

.PHA . Link .

(1820.)

Thallus membranaceous, tubular or utricle-shaped, fixed at
the base (usually at the first, but afterwards often free
swimming) ; composed of one stratum of cells, sometimes
branched, but rarely much branched.
Propagation by zoogonidia, produced by repeated division of
the cytioplasm, rostrate at one extremity, and furnished with
two cilia.
Enteromorpha

intestinalis

.

( Linn .)

Linh . TTor
, Per . (1820.)

Fronds simple, elongated, variable in form and size, usually
becoming more or less inflated, obtuse above, attenuated at the
base, pale green ; cells 3-5-6 angled.
Size .

Cells ■012 - -02 mm . diam .

Eng . FI. v., p. 314. Jenner , Tunb. Wells 190. Eng . Bot.,
ed. ii., t . 2408. Hass. Alg. 303, t . 77, f. 2. Grev. Alg. Britt .
179, Harv. Man. 173. Mack. FI. Hib. 242. Wyatt . Alg.
Exs ., No. 80. Babb. Alg. Eur . iii., 312.
TJlva marina tubulosa intestinorum figuram. Ray. Syn., 62.
Tremella marina tubulosa, etc. Dillen. Muse., t . 9, f. 7.
TJlva intestinalis. Huds. Angl. 568. Light . FI. Scot.
968. Relh. Cant. 443. Purt . Midi. FI. ii., 617. Hook. FI.
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Scot, ii ., 91 . Jolmst . FI . Berw . ii., 249 . Hull , Br . FI . 311 .
Abbot FI . Bedf. 273 . With . Arr . iv., 125.
Scytosiphon intestinalis . Gray , Arr . i., 345 .
Enteromorpha Ictcuslris. Hass . Trans . Linn . Soc.
Eistularia intestinalis . Grev . FI . Edin . 300 . FI . Devon ,
ii ., 57.
In ditches , chiefly in brackish water .
This exceedingly variable species has many forms or varieties to which
names have been given , one of which by rupture of the apex , is funnel shaped (var . Cornucopias ) , others are more or less thread -like , and others
inflated and bullate . Root a minute scutate disc . Frond from a few
inches to one or more feet in length , and from a line to three or four
inches , or more , in diameter ; tubular , obtuse , tapering at base to little
more than the diameter of hog ’s bristle , gradually becoming inflated
upwards , and in old age often swelling out into a large membranous
bag , which is variously cusped and curled . Sometimes the whole frond
is compressed and very much crisped ; substance thin and membranous ,
to paper in drying . Colour
but not gelatinous , not closely adhering
yellowish green to a dull grass green ; in old
varying from a transparent
age and decay fading to a dirty white . Under the microscope a portion
of the frond exhibits the appearance of a transparent membrane covered
with green unequal angular cells .— Harvey .
It occurs on the sea shore , in tidal rivers , and ditches connected with
them , whether salt , brackish , or freshwater , sometimes at a considerable
distance from the sea . In this respect it differs from Enteromorpha

compressor, which is nut found in fresh water , and has therefore no claim
to be inserted

in the present

work .

Elate LI . Jigs . 1, 2. Small fronds of Ent . intestinalis , natural size.
Fig . 3 , the variety
zoogonidia .
Genus

Fig . 4 , cells X 400 .

Cornucopia ?, nat . size .
56 .

MONOSTROMA

.

Fig . 5,

Ttmr . (1854 .)

Frond plane or saccate , simple or torn and lobate , composed
of one stratum of cells, cells somewhat rounded (sometimes
quaternate ) immersed in a homogenous membrane .— Thuret , Note
sur la synonymie des Ulva, fyc.
This genus was formerly included in Viva , from which it was separated
by Thuret . See also Monograph of Monostroma , by Prof . V . Wittrock .
The majority of species are marine .

Monostroma

laceratum .

'Chur. Note sur Ulv,

Thallus membranaceous , at length free, thin and flaccid, pallid
green , of irregular form , rugose , margin plane and eroded, or
crisped ('04--05 mm. thick ) ; cells rounded , twin , ternate , or
quaternate , disposed loosely in the intercellular substance , in
transverse section of the thallus oval (,017 -,023 mm. high ),
chlorophyllose body central , of the same form as the cell, of
which it occupies about one-half .— Wittr . Mon. Monostr ., p.
30, t. l , f 2.
Plate LI ., fig. 6. Portion of frond X 200.

X 200 diam .

Fig . 7, seotion of frond
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Monostroma

Wittrockii

.

Born . Notes Alg . p. 176.

Thallus membranaceous, gelatinous, bright green ( 18 mill.)
oblong, pedicellate, at first saccate, then open at the summit,
margin becoming irregularly lobed. The adult plant becomes
sessile, and is attached by a part of its surface, when mature the
fronds are large (8 cent, diam.) , the lobes plicate, elongated
and rounded, cell angular, subquaternate, in section of thallus
rounded, chlorophyllose body occupying about half the cell.
In salt or brackish water.
Perhaps hardly claiming a place in this work , as it is more truly a
marine species .
Plate LI ., fig. 8. Portion of a frond X 200. Pig . 9, 10, sections of
frond X 200. Fig . 11, zoogonidia X 300. Pig . 12, germinating X 200,
after Bornet .

Monostroma bullosum. Wittr . Mon., p. 28,

is

bullosa of this work, see_p. 16, plate vi ., fig. 1.

Family II .

the Tetraspora

SPILE ROPLE ACE JE.

Threads simple, with terminal vegetation, very long, articu¬
late, articulations cylindrical, by spurious septa multilocular.
Chlorophyllose mass distributed in annular bands, which enclose
from 3-7 starch vesicles.
Propagation by oospores after sexual fecundation, very
numerous in the cells, at first green, then red, enclosed in a
stellate sporoderm.
Genus 57. SPHJEROFLEA

. Ag. ( 1821.)

Characters the same as given above for the family, which
consists but of one genus.
The following is an abstract of a memoir on Splueroplea annulina , by
Cohn (in the “ Ann . des Sci. Nat .,” 1856, p. 187), describing the process
of fructification :—“ The structure of the resting -spores is very singular .
They are red spherical bodies, from one 120th to one 100th of a line in
diameter , and formed of two hyaline membranes , the interior of whioh
is intimately connected with its plastic contents , whilst the exterior is
loose and elegantly plaited . These plaits or folds are so arranged that
they meet at their two poles ; often , however , they are very irregular
in shape and direction , especially in the larger spores .
“ In germination the resting -spores undergo several modifications . They
become granular and change to a dull brown red , and a more transparent
circle appears in their centre . Frequently the red matter changes to
green before the germination , and this change of colour is gradual ,
proceeding from the circumference to the centre of tho cavity . At
length the whole of the plastic contents divides into two, then into four
or eight bodies, which burst the double envelope and disperse in the
water as so many zoospores.

SPHiEROPLEACE

^ .
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“ The zoospores are of an elegant shape , but this is not more uniform
than their size or colour . Usually they are globular or shortly cylin¬
drical bodies , from one 190th to one 150th of a line long , of a beautiful
cinnabar or carmine red , and furnished at one of their ends with a small
Some of them are larger ,
colourless bead bearing two long cilia .
pyriform or fusiform , and the result probably of the undivided con¬
tents of a resting -spore . Some of the zoospores are two -coloured
the other part , or
throughout
— red towards the beak , and green
the two colours are variously disposed , the colourless bead or beak ,
and the two cilia are invariably very distinct . The zoospores exhibit
several hours . This movement
during
movement
a slow jerking
for several hours , when the whirling suddenly
is often interrupted
the integument
recommences . When the zoospores break through
within which they are formed , they are not enveloped in cellulose , but
already daring their period of activity they begin to invest them¬
selves with a thin elastic pellicle . At the time of their germination this
envelope thickens and lengthens in the form of a spindle , the two ends
soon tapering off into long tails , which even the enlarging body of the
zoospore itself separates farther and farther apart . The contents of this
germ -cell , at first homogeneous and finally granular , change during this
into
first growth . What is left of the red oil is quickly transformed
chlorophyll , and the plantlet assumes a uniform green colour . Never¬
theless one may perceive from the beginning a number of vacuoles , or
with which
limpid , colourless droplets , in the midst of the protoplasm
they are filled , and between them the chlorophyll collects in rings more
or less distinct from each other . Soon large grains of starch appear in
these collections of green matter , so that the plantlet combines all the
of an adult cellule of the Sphceroplea , even before it has
characteristics
exceeded a 13th of a line in length . The terminal tails have been
observed after the plantlet was more than half a line long . Growth
takes place in the middle , by the successive division of the older rings .
The contents of the adult threads presents the most beautiful appear¬
ances . It consists of a colourless protoplasm , a green chlorophyll , a
watery liquid , and granules of starch ; the whole so disposed that the
liquid element forms large vacuoles in a row , like the pearls of a
necklet , and the diameter of which is nearly as great as that of the thread
itself . Often these vacuoles abut on each other , and seem to give birth
to partitions . In the spaces between the pairs of vacuoles the green
plasma and grains of starch crowd together , though the space is dis¬
small vacuoles they throw off.
jointed by the innumerable
the vacuoles multiply to such an
fructification
“ On approaching
of a frothy mass , in
the appearance
extent as to give the endochrome
scattered . Soon after the
which the starch granules are irregularly
starch granules assemble in pairs or threes or larger numbers , and
around these groups the green plasma becomes more plentiful , so that
cysts in the axis of the
in time they appear as so many equidistant
thread . The greater part of the vacuoles having gradually disappeared ,
by green
the green clots assume a stellate appearance , connected
mucous rays or filaments . Between these star -like clots large vacuoles
are formed in pairs , which flatten so as to look like partitions , so that
each thread seems to be divided into numerous compartments .
then undergoes
“ The green matter contained in these compartments
modifications , and the mucous rays are gradually resorbed , the chloro¬
phyll contracting meanwhile — sometimes to the right and sometimes to
the left . In a short time the colourless plasm collects around the chloro¬
disappear , and the whole
phyll in such a manner that the partitions
contents of the thread breaks up into a large number of free globular
from the ambient colourless mucilage , and
masses , easily distinguished
containing a certain quantity of irregularly distributed chlorophyll . These
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are the young spores , which undergo a marvellous variety of transforma¬
tions . At first they are contiguous , but as they contract they become
free , though variable in shape , and with their chlorophyll distributed in
a thousand different ways . Finally they become spherical and almost
completely filled with chlorophyll interspersed
with some starch granules ,
and covered with a thin , smooth layer of plastic matter , but not with a
cellulose membrane .
“ Long before the foregoing
process has taken place , the cell -wall
proper of the thread has undergone some peculiar chemical alterations ,
all tending to its final dissolution to free the fully -developed spores .
Previous to this , however , little apertures
are formed in it at certain
points , varying in diameter from one 500th to one 300th of a line .
“ All the cellules of the same filament do not undergo the modifica¬
tions described . In a large number of them the phenomena are quite
different , the green rings , interspersed
with colourless
vacuoles ,
gradually
change to a reddish yellow , and the grains of starch dis¬
appear . Soon the coloured matter thus formed becomes granular , and
is finally broken up into innumerable
rod -like corpuscles .”
Thus the cycle is completed , and we need not pursue the abstract
further . Plate LII . will serve to illustrate the various changes .

Sphaeroplea

annulina .

{Roth.)

Ag . Sgst. p . 76.

Green , yellowish , brick -red , or scarlet , cells 8 to 10 or 20
times as long as broad , with 20 to 30 chlorophyllose rings in
each cell ; spores at length densely seriate , rarely disposed
irregularly , at first green , afterwards olive-brown, and then
red .
Size .

Threads

|

-036 - -07 mm . diam ., oospore

’018 - -036

*

mm .

Rabh . Alg . Eur . iii., p. 318 . Rabh . Alg . ex . 309, 455 , 147.
Cohn , in Acad . Berl . 1855 , p. 335 . Ann . des . Sci. Nat . 4 ser .
( 1856 ) v., t . 12-13. Cienkowski , Bot . Zeit . (1855 ), p . 777 .
Fresenius Bot . Zeit ( 1851 ) , p . 241 . Braun , Rejuvenescence
p . 164, 271 , 281 .
Conferva annulina , Roth . Cat . iii., p. 7 .
In quarries , pits , or inundated fields.
Cohn has remarked that whereas most confervoid Algae vegetate by
repeated subdivision of the terminal cell , being at some time or other
attached
by the base , the present has both extremities
alike , and
neither
of them rooting , moreover the vegetation
is carried on by
sub -division of the central cells , so that the terminal
cells remain the
oldest .

Plate LI2 . fig , 1. Portion of filament of Spluzroplea annulina with
the green oytioplasm in rings X 400 . Fig . 2, cells showing the forma tion of spermatozoids
X 400 with escaped spermatozoids
s below . Fig .
3, spores having acquired a globose form being fertilized
by sperma¬
tozoids . Fig . 5, spores in an earlier stage . Fig . 8 , isolated spore with
spermatozoid
attached . Fig . 6, mature
spores , having acquired
an
orange colour and stellate outline , the primary membrane
is detached
X 400 . Fig . 7, cells showing arrangement
of mature spores X 300 .
Fig . 4, resting spore in various stages ; a , mature ; b, divided into 2 ; c
and d , further subdivided . Fig . 9 , zoogonidia X 400 . Fig . 10 , germina¬
tion of zoogonidia X 400 . All except Fig . 7 after Cohn .

¥
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Family

III .

CONFERVACE2E

.

Threads articulate, either simple or branched, vegetation
terminal, unlimited. Articulations more or less elongated,
rarely abbreviated, now and then shorter than the diameter,
cylindrical, rarely swollen. Cell membrane sometimes mani¬
festly lamellose. Chlorophyllose mass granulate, containing
starch granules, effused, parietal, or sometimes contracted in the
centre of the cell.
Vegetation by the repeated division of the primordial utricle
in one direction.
Propagation by zoogonidia.
Genus

58 .

MICB .OSFOR

A .

Thur .

(1851 .)

Articulate thread simple. Chlorophyllose mass at first
parietal, afterwards contracted in the centre. All articulations
fertile.
Propagation by zoogonidia. Zoogonidia arising from a
simultaneous division of the cell contents, small, numerous,
ovate-elliptical, cuspidate and colourless at one end, usually
furnished with two, rarely 3 to 4, cilia, escaping by rupture of
the cell.
Microspora

fugacissima

. (Ag. Syst. p 43.)

Pale green, or yellowish green, articulations before division
4 to 5 times as long as their diameter, after division about 2 to
2-^ times as long, not constricted at the joints.
Size .

Cells

-0U85 - -01 mm . diam .

R.abh. Alg. Eur . iii., 321.
Conferva fugacissima, Grev. FI. Ed . 317. Gray Arr. i., 310.
Kirsch. Alg . Schl. p. 80.
In ditches.
Plate LIU . Jig. 1. Portions
diam .
Microspora

of threads of M. fugacissima X 300

vulgaris . Hath . Alg . Eur. m ., 321.

_Bright green, articulations 2 to 3^ times as long as the
diameter.
Size .

Threads

' 012 mm . diameter

.

Conferva bombycina incequalis
, Kutz. Tab. iii., t . 44, f. 3.
Microspora bombycina
, Thuret. Ilech. p, 12.
Conferva vulgaris, Kirsch. Alg'. Schl. p. 79.
In ditches and pools.
Plate LIU . fg 2, Portions of threads of M. vulgaris X 300 diam .
W
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Microspora

floccosa . (Ag.)

Thuret. Rech. t. 17, f . 4-7.

Articulations before division about twice as long as the
diameter, after division about equal, or a little shorter, slightly
constricted at the joints .
Size .

Threads

-015 - -017 mm . diam . ( according to Kirschner

*0075 --01 mm. diam.).
Rabh. Alg . Eur. iii., 321 . Thuret. Ann . Sci. Nat . 1850 , t.
17, f. 4 -5.
Conferva floccosa, Ag . Syst . p. 89 . Kutz . Tab. iii ., t. 43 . f.
3. Eng . FL v., 351 . Eng . Bot . ii., t . 2474 . Harv. Man. 126 .
Mack. Hib. 224 . Gray Arr. i., 310 . Kirsch. Alg . Schl . p. 79 .
Lyngbya floccosa, Hass. Alg . 223 , t. 60, f. 1-2. Jenner, Tunb.
Wells , 188 .
Conferva fugacissima, Dill . Conf. Supp. t . B .
In stagnant water.
Plate L1I1 . fig. 3. a , b, portions of threads X 300 ; c, cells divided
across for the escape of zoogonidia X 300 ; d, zoogonidia .
Genus 59. CONFERVA

.

(Linn .)

Linlc. (1820.)

Articulate threads simple, articulations cylindrical. Clilorophyllose mass homogeneous or granulate, including starch
granules.
Vegetation by division in one direction.
Propagation unknown, (? by resting -spores which subse¬
quently produce zoogonidia ).
Recently Wille has declared his belief in the universality of resting spores in the whole genus Conferva,* although it is hardly clear what
is his conception of the limits of the genus . In a new species which he
has described under the name of Conferva Wittrockii , he gives detailed
account of spore formation , which it is presumed may be accepted as a
type of what usually takes place .
“ The chlorophyllaceous contents contract , and become rounded . The
colouring matter collects principally in the ends of the cells , so that the
substance in the middle appears almost colourless ; but after the con¬
traction of the cell contents the chlorophyllaceous portions of the
protoplasm draw nearer together , until at last they coalesce and form a
round or'elliptical body within the mother cell ; they then begin to
surround themselves with a membrane , which later consists of two
distinct layerB. The spores aro generally set free by the filaments
resolving themselves into H shaped cells (in which the cell wall of each
cell has a transverse fissure in the middle of the transverse walls ) ; the
spores then fall ont . Sometimes they escape by the cell walls becoming
converted into mucilage , their layers becoming gradually indistinguish¬
able . On first germinating , the size of the spores increases , as the
result of which the outer membrane bursts . The outer membrane
consists of two pieces with pointed ends, one being much larger than the
* Ofversigt af Kon . Vetensk Akad Forhandl . xxxviii (1881). “ Journal of Royal
Microscopical Society ,” Dec., 1882, p. 836.
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other , and covering it like the lid of a box. Afterwards , through the
expansion of the inner membrane , the smaller piece of the outer mem¬
brane gives way , and the inner membrane grows through the aperture
thus formed in the form of a tube . The development was not followed
farther , but the writer considers it probable that zoospores are first
formed from the resting spores .”
In Conferva bombycina, var . minor , either single cells swell up into a
barrel shape , or here and there the contiguous ends of two neighbouring
cells assume a club -like form . It is here that the largest part of the
Chlorophyllaceous protoplasm accumulates , and after this the swollen
end is separated by a transverse wall from the longer narrow part of the
mother -cell. The wall of the swollen part thickens later . The author
considers these cells to be resting -spores , although he was not able to
observe their germination . Conferva bombycina var . genuina has similar
resting -spores .
Three modes of formation of resting -spores of Confervaceco have been
observed —(1) by rejuvenescence , and the formation of a new membrane
round the contracting contents ; (2) by the thickening of the membrane
of the mother -cell ; (3) by separation of a portion of the cell substance
to a swollen part of the mother -cell, and the thickening of the membrane
of this portion .
Conferva

fontinalis

.

Berk. Clean, t. 14, / . 1.

Bright green, attached ; articulations 6 to 10 times as long
as the diameter, slightly swollen, a little constricted at the
joints , starch granules single , scattered or seriate, cell-membrane
rather thick, homogeneous, when heated with sulphuric acid
swelling and distinctly lamellose.
Size .

Threads ' 016 - -018 mm . diam .

Kutz . Tab. iii., t. 45 , f. 4. Rabh. Alg . Eur. iii., 323 . Kirscli .
Alg . Schl. p. 78 .
Attached to grass, &c., in ditches.
“ It covers rushes , grass , &c., with a short downy green coat , which is
very conspicuous in spring and summer .”—Berkeley.
Plate Bill . Jig. 6. Threads of C. fontinalis X 150. Fig . 7, por¬
tions of threads X 400.
Confexva

tenerrima

. Kutz. Tab. m ., t. 42, / . 1.

Usually pale green, articulations 1^-3 times as long as the
diameter.
Size .

Threads

‘OOSS-’OOT mm . diam . ( -003 - -005

mm .

Kirschner) .
Rabh. Alg . Eur. iii ., 322 . Kirscli. Alg . Schl . p. 78 .
In fresh water, often mixed with other Alg® .
Plate Bill ., fig, 5. Portions of threads of C. tenerrima X 400.
Confexva

bombycina

.

Ag. Syst. p . 83.

Yellowish green or green, soft, silky ; articulations oblongcylindrical, slightly constricted at the joints , before division
three times as long as the diameter, collapsing alternately when
dry.
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Threads ,006 --012 mm . diam .

Eabh. Alg. Eur. iii., 323. Kutz. Tab. iii., t . 44, f. 1, 2.
Eng. FI. v., p. 351. Eng. Bot. ii., p. 159. Harv. Man. 126.
Mack. Hib. 224. Kirsch. Alg. Schl. p. 79.
Conferva sordida, Dillw. Conf., t . 60. Johnst . FI. Berw. ii.,
254. Eng . Bot. i., t . 2303. Grev. FI. Ed. 317. Gray Arr.
i., 310.
Vesieulifera bombycina
, Jenner FI. Tunb. Wells, 186.
In ditches, pools, &c., common.
Plate LIU . fig . 4. Portions of threads of C. bombycina X 400.
Genus

60 .

CH -ffiTOMORFHA

.

Kutz . ( 1845 .)

Articulate thread simple, nearly equally thick, fixed by a
discoid, or root-like divided base, lower articulations always
short, before division equal, or half as long again as the diameter,
after division shorter than the diameter, upper articulations more
or less elongated. Cell-membrane thick, firm, sub-cartilagi¬
nous, manifestly lamellose. Cell contents green, becoming by
age parietal, continuous, finely granulate, containing a few
starch granules.
Propagation by zoogonidia.
Chiefly marine, a few in brackish water.
The lamination of the cell walls in this genus , and in Cladophora,
appeared to Braun to present some analogy to the rings in vascular
stems . He says , “ The great number of layers which may be distin¬
guished by suitable treatment in the cell membrane , even of plants of
short life (Cladophora , Botrydium , &c.), is not opposed to the assump¬
tion that they are diurnal layers , and it is imaginable , under this
hypothesis , that bright and dull days , as well as the age of the cell, and
other circumstances , may effect important modifications in reference to
the formation of distinguishable layers .”
Chsetomoxpha

litorea .

(Harr.)

Rigid, green, crispate ; articulations before division one and
a-half times as long as the diameter, here and there swollen in
pairs and discoloured.
Size .

Threads -16 mm . diam .

Eabh. Alg. Eur . iii., 327.
Conferva litorea, Harv. Man. p. 208. Phyc. Britt ., t. 333.
Conferva linum, Harv. in Eng. FI. v., 352. Wyatt, Alg.
Danm., No. 220.
In salt water ditches, and estuaries.
“ Filaments 3-4 inches long or more , loosely bundled together in
prostrate or floating strata of considerable extent , and of a pale green
colour , becoming darker and duller as the season advances . Each fila*
ment is irregularly curled and twisted , and sometimes angularly bent .
The articulations are cylindrical , filled with a pale green watery endo-
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chrome , and about once and a -half as long as broad , and here and there ,
articulations , longer and broader
at irregulai intervals , two proximate
than the rest , form together a spindle -shaped swelling , in which a dark coloured endochrome collects , the mass being darkest and densest where
the two cells touch each other . This looks like the commencement of
fructification , but I am unable to say whether a sporangium is ultimately
so numerous
formed . These dark -coloured double cells are frequently
that they give the filaments , when examined with a pocket lens , a varie¬
gated appearance . Substance membranaceous , and in drying the plant
scarcely adheres to paper .” — Harvey .

Plate L1V . fig. 1. Portion of thread of Ghaetomorpha litorea X 100

diam .

Chaetomorpha

linum .

(Both.) Kntz. Tab. III., t. So, f . 3.

Rather rigid, dark green, or now and then yellowish green
and less rigid, lower articulations equal .or almost equal in
length to their diameter, upper articulations, before division,

two or three times as long as the diameter, or even four times,
here and there swollen. Cell-membrane of the lower articula¬

tions thick, distinctly lamellose, the upper ones thinner and

indistinctly lamellose, contracted at the joints.
Size .

Threads

-25 mm . thick .

Rabh. Alg. Eur. iii., 327. Harv. Phyc. Britt., t . 150, f. a.
Conferva linum, Ag. Syst. 97. Eng. Bot. ii., t. 2363.
Conferva capillaris, Huds. FI. Ang., p. 598. Lightf. FI.
Scot. 988. Dillw. Conf., t . 9.
Conferva crassa, Eng. FI. v., 252. Mack. FI. Heb. 225.
In brackish and salt water.
“ Filaments from a few inches to several feet in length , twice as thick
as a hog ’s bristle , very much curled , rigid , crisp , and brittle , soon becom¬
ing flaccid if exposed to the air ; lying in thick but not dense bundles ,
of considerable length , disposed in strata , one above the other . Articu¬
lations about as long as broad , filled with granular fluid , which in some
joints is more dense than in others . Eventually the joints divide in the
centre by a transverse line , and the mass separates , a new diaphragm is
then gradually formed , and finally a new joint . This species varies
much in colour , being sometimes of a pale , at other times a dark green ,
and is very often mottled with dark and light green . Substance rigid membraneous , scarcely adhering to paper in drying .”— Harvey .

Plate LTV. fig. 2. Portion of sterile thread of Chcetonwrpha linum,
X 100 . Fig . 3 , portion
zoogonidia X 300 .

of fertile

Chaetomorpha

thread with zoogonidia

X 100 .

Fig . 4 ,

sutoria . (Berk.)

Dark green, crispate, rather rigid, interwoven in lax tufts,
articulations one and a-half times as long as broad, after
division shorter than the diameter, cell-membrane thick, dis¬
tinctly lamellose.
Size .

Threads

-01 - -012 mm . diam .

Conferva sutoria, Berk. Glean., t. 14, f. 3.
128. Phyc. Britt ., 1. 150, f. b.
In brackish ditches, estuaries, and salt water.

Harv. Man.
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“ Filaments several inches to a foot or more in length, as thick as
hog’s bristle, variously curved and twisted, forming extensive, loosely
packed bundles or strata which fill the pools in which they grow. Arti.
culations once and a-half as long as broad, filled with a dark green fluid,
at length separating by a transverse medial line into two portions, which
eventually become separate joints. Colour dark green, not variegated.
Substance rigid, not adhering to paper in drying.”—Harvey.
Plate LIV . fig. 5. Portion of base of thread of Chostomorpha
sutoria X 100.
Chaetomorpha implexa . (Dell.') Kulz. Tab. HI., t. 51, /. 3.

Pale or deep yellowish green, crispate, interwoven in lax
tnfts, rather rigid, sometimes mncous, articulations before
division twice as long as the diameter ; cell-membrane rather
thick, indistinctly lamellose, after application of concentrated
sulphuric acid at first homogeneous, but after four hours’ action
manifestly striate-lamellose.
Size .

Threads , -04-'06 mm . diam .

Rabh. Alg. Eur. iii., 329.
Conferva implexa, Dillw. Conf., t . b. Ag. Syst. p. 91.
Conferva sutoria, Crouan, FI. Fin.
In brackish and salt water.
“ Filaments forming densely interwoven strata , or tufts among the
branches of other Algae. Joints even in the same thread varying from
a little shorter than their breadth to about once and a-half as long.
Coloura dark grass green.”—Harvey.*
Plate LTV. fig. 6. Portions of threads of Chcetomorpha implexa X

200.

Genus 61. RHIZOCLONIUia . Kutz. (1843.)

Articulate thread the same as in Conferva, hut distinctly
contorted, and forming by prolification of the cells short root¬
like processes.
Propagation unknown.
Xthizoclonium Casparyi . Harv. Phy. Britt., t. 354, B.

Filaments elongated, slender, decumbent, pale yellow green,
stratified, interwoven, curved here and there, and angularly bent,
at the angles emitting short root-like branches, which some¬
times lengthen, and are filled with endochrome; articulations
2 to 6 times longer than broad, with narrow dissepiments and
granular endochrome.
Size .

Threads -018 - -025 mm.

Rabh. Alg. Eur. iii., 330.
In brackish and salt water.
“ Forming a thin web of a bright green colour and considerable extent.
Filaments elongate, gracefully curved rather than twisted, interwoven,
here and there angularly bent. At the angle issues a root-like process,
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which sometimes consists of but a few empty cells, at other times
lengthens out into a branch . Cells in the same lieece very various , and
even in the same filament at different ages ; the full -grown cell seems to
be fully six times as long as its diameter ; but short cells once and
a-half to twice as long as broad , which seem to be cells in process of
development , are commonly mixed with the long cells. All contain a
granular endochrome , the grains of very unequal size.”—Harvey .
Plate LIV . fig. 7. Portions of thread of Rhizoclonium Casparyi
X 200 diam .
Rhizoclonium

. Jurg. Alg.

flavicans

Threads soft, simple, extremely fine, matted, somewhat
crisped, at first uniform pale green, at length distinctly jointed ;
articulations once and a-half as long as broad, dotted ;
interstices pellucid.
Size .

Threads

"018 mm . diam .

Rabh. Alg . Eur. iii., 331.
Conferva arenicola, Berk. Glean, t . 13, f. 3. Harv. Man.
128. Harv. Pliyc. Britt., t. 354 A.
At the mouths of rivers, and salt marshes.
“ Creeping on the sandy margin of pools in a salt marsh periodically
flooded, forming a thin , soft, delicate , crisped web of a pale yellow green .
Threads extremely slender , flexuous , at first self-coloured , with a few
scattered dots , then with manifest dissepiments , and finally the granules
contract and form a distinctly defined mass of a darker green in the
centre , with pellucid interstices . Articulations one and a hall times as long
as broad . When dry the articulations are alternately contracted .”—
Berkeley.
Plate LIV . fig . 8. Portions of threads of Rhizocloninm flavicans
X 200 diam .
Genus 62. CLADOFHORA

.

Kutz.

(1843.)

Articulate thread variously branched, cell-membrane usually
thick, lamellose; cell contents parietal.
Propagation by zoogonidia, arising from simultaneous and
multipartite division of the cell contents, moving actively
within the mother-cell, afterwards escaping by a lateral or
terminal opening, furnished with 2 or 4 vibratiie cilia, after¬
wards germinating without fecundation.
Many species are entirely marine , but some are fresh water . All are
disposed to considerable variation , and numerous varieties are named in
connection with each of the fresh water species. The following arrange¬
ment of the species from Itabenhorst ’s Algae will be useful in their identi¬
fication :—
I . Threads collected in tufts , more or less lax or intricate .
A. Tufts at first attached , afterwards free swimming .
a. Cell contents not spirally disposed,
t Fruiting cells not terminal .
fracta .
* Cell-membrane even .
** Cell-membrane plicato -striate . . crisjiata .
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B. Tufts for the whole life attached .
a . Cell contents disposed in lax spirals .
t Fruiting cells terminal or subterminal .
* Cell-membrane even.
0. Branches connate
at the base . . . . canalicularis .
00. Branches not connate
glomerata .
at the base .
* * Cell -membrane

plicate

.

.

.

. fiavesoens

.

II . Threads radiating from a common centre , aggregated in a more or
mgagropila.
.
less spongy globe
Cladophora

fracta .

(\BilVw.)

Kutz. Sp. Alg., p. 410.

Branches and branchlets sparse, divaricate, here and there
refracted, often secund, the lower laterally inserted. Cell
contents of the branches not spirally arranged, cell-membrane
now and then very thick . Fructiferous cells not terminal,
often in the middle of the branches or at their base.
Size .

Threads -1 mm . diam .

Kutz . Tab. iii., t. 50. Rabh. Alg . Eur. iii., 334 . Jenner
FI. Tunb. Wells 186. Harv. Man. 134.
Conferva fracta , Eng . FI. v. 356 . Johns . FI. Berw. ii., 254 .
Eng . Bot. i., t. 2338 , ii., t. 2492 . Dillw . Conf., t. 14. Lyngb .
Hydr. Dan. t., 52 . Grev. FI. Ed . 318 . Hook. FI. Scot, ii., 82.
Mack Hib . 227 . FI. Devon ii., 52. Gray Arr. i., 304 .
Conferva vagdbunda, Huds. FI. Ang . ii ., 601 . Lightf . FI.
Scot . 990 . With Arr. iv., 139 .
Conferva marina trichoides, lance instar expansa, Ray. Syn.
60. Dillen . Muse. 30, t. 5, f. 32.
Cladophora erispata, Hass . Alg . 216 .
In fresh and brackish water.
“ At first forming loose tufts , which frequently become detached , and
the plant is more commonly found constituting floating strata , many
tufts entangled together in each floating mass . Filaments capillary
from six to eight or ten inches long, much , but very irregularly branched ,
the branches distant , spreading at wide angles , or much divaricated ,
either dichotomous or alternate , the lesser branches repeatedly forked ,'
with wide axils, and the ramuli which are few and very patent , com¬
monly secund , sometimes alternate . Articulations three or four times
as long as broad , rarely six times as long , those of the upper branches
pretty uniformly thrice as long as their diameter , at first cylindrical ,
then becoming pyriform , and when mature elliptical , when the brandies
resemble strings of dark green beads. Dissepiments finally much con¬
tracted . Colour at first a pleasant grass green , becoming darker and
duller as the plant advances in age. The endochrome is at first fluid,
but in the full grown articulations ( which are in fact changed into
sporangia ) it becomes distinctly granular , very dense, and of a dark
colour . In drying the plant adheres to paper , but not very firmly .”—
Harvey .
Plate LV. fig . 1. Upper portion of filament of Cladophora fracta
10 Fig . 2, portion , with fertile cell X 100 diam .
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Cladophora

crispata . (Roth.)

Kutz. Tab iv., t. 40, / . 1.

Less coloured than the preceding, now and then dark green,
sometimes colourless; branches and branclilets remote, some¬
times secund, insertion (at least of the lower branches) apical,
articulations collapsing, cell contents (at least of the upper
branches) disposed iu a lax spiral. Cell-membrane delicately
plicate-striate.
SrzE .

Primary

branches

-022 mm . thick , ultimate

branches

less than half that diameter, main thread -12 mm. diam.
Itabh. Alg. Ear . iii., 337.
Conferva crispata, Dillw. Conf. t . 93. Eng. FI. v., 356.
Eng. Bot. i., t. 2350. Harv. Man. 133. Gray Arr. i., 304.
Eng. Bot. ii., t. 2420.
In pools.
“ Filaments about a foot long , or more , densely entangled , rather
tough , destitute of gloss , curled and crisped , especially when old.
Articulations 4 or 5 times as long as broad ; by drying they become
elliptical and compressed alternately .”
Plate LV . fig. 3. Upper portion of filament of Cladophora crispata
X 10. Fig . 4, small portion of sterile thread X 100 diam .
Cladophora

glomerata .

(Linn.) Kutz . Tab. Phyc . iv.

Branches in the upper part of the primary thread, and
branchlets of the second and third order, usually fasciculate or
penicellate. The cell contents of the larger cells applied in a
net-like or somewhat spiral manner to the walls. Fructiferous
cells always terminal, with the lower cells sterile.
Size .

Primary

and secondary

branches

to "06

mm . diam .

3 to 6 times as long.
Rabli. Alg. Eur . iii., 339. Jenner FI. Tunb. Wells 186.
Conferva glomerata, Linn. Eng . FI. v., 306. Lightf FI. Scot.
993. Dillw. Conf., t. 13. Iluds. FI. Ang. ii., 602. Eng.
Bot. i., t . 2192, ii., t . 2494. Hary. Man. 134. Part . Mid.
FI. ii., 610. Johnst. FI. Berw. ii., 255. Grev. FI. Ed. 318.
Hook. FI. Scot, ii., 82. Sibth. Ox. 337. Abbot. FI. Bedf.
375. With Arr. iv., 140. Gray Arr . i., 306. Hass. Alg.
213, t . 56, 57, f. 1-2.
Conferva fontinalis ramosissima glomeratim congesta, Ray Syn.
59. Dillen. Muse. 28, t . 5, f. 31, A. B.
Microspora glomerata, Hass. Ann. Nat, Hist. xi.
In clear streams and rivulets, usually attached to stones.
“ The whole plant is of a bright , shining green, very smooth , but not at
all viscid or gelatinous to the touch . The principal stems are several
inohes long, sending out numerous capillary branches , which are variously
subdivided , and terminate ultimately in ranges of little short ramuli all
X

H
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directed one way , which gives the plant a peculiar clustered or tuft¬
like aspect . Articulations at least five times longer than they are broad .”
—Eng . But.
Plate LVI . fig. 1. Portion of apex of thread slightly enlarged . Fig .
2, portion of branch X 100. Fig . 3, tip of branch with zoogonidia X 200
diam . Fig . 4, zoogonidia X 320.
Cladophoxa

flavescens

. Ag . Syst. p. 112.

Pale yellowish, six inches long, very much branched, fascicu¬
late in a plumose manner, branches patent, ultimate branchlets
often rather clavate, patent or incurved, cell-membrane often
distinctly plicate, cell contents distributed in a reticulate manner.
Size .

Diameter

of branches ' 07 -’08 mm ., 6- 12 times as long .

Cladophora glomerata, v. flavescens, Eabh . Alg. Eur. iii., 342.
Cladophora Jlavida, Kutz . Sp. Alg., p. 402.
Conferva flavescens, Eng. FI. v., p. 356. Dillw. Conf. Supp.,
t . e . Harv. Man. 133. Eng. Bot. i., t . 2088 ; ii., t . 2493 ;
Wyatt Alg. Danm., No. 224. Mack. Hib. 227. Gray Arr.
i., 304.
Conferva pinnatula, Dillw. Conf., t . 95.
In ditches or pools of brackish or fresh water.
“ This species grows in continuous tufts , which , as they rise to the sur¬
face, form extensive floating strata covering the pool. Filaments slender,
capillary , tangled together , irregularly branched ; the main thread some¬
what dichotomous , with widely spreading axils , and often bent in an
angular manner first to one side then to the other ; the lateral branches
alternately divided , patent , with a few distant , scattered , alternate , or
secund ramuli . Articulations cylindrical , many times longer than broad ,
filled with a pale , granular endochrome . Colour when young , a yellowish
green, becoming yellower in age, and at last almost golden . When dry
it has a silky appearance , and fades in the herbarium to a yellowish
white . Substance soft, membranous , but not strongly adhering to
paper .”—Harvey .
Besides its pale green colour it is readily distinguished from C. fracta
by the much longer articulations , and their less granular contents .
Plate LV. fig . 5. Upper portion of filament of Cladophora flaves¬
cens X 10. Fig . G, portion of filament with fertile terminal cell X 100.
Fig , 7, apex of terminal cells, with zoogonidia escaping X 200.
Cladophoxa

canaliculaxis

. (Hath.)

Kutz. Sp. 409.

Dicliotomously or trichotomously branched, branches connate
at the base, often fasciculately branched above as in C. glome¬
rata . Fructifei ons cells terminal. Cell membrane often thick,
now and then swollen. Cell contents arranged in very lax spirals.
Size .

Lower branches

mm ., 4- 8 times as long .

Rabli. Alg Eur . iii., 342.
Alga in tubides aquam fontanam deducentibus, Dill. Muse.,
t . 4, f. 15.
Conferva canalicularis, Sibth. Ox., 336. Hall Br. FL, 331.
Abbot FI. Bedf. 274. With. Arr. iv., 129. Relh. Cant.
443. Iluds . FI. Angl. 593. Burton Midi. FI. ii., 610.
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In ditches , pools, and other standing water .
Articulations four to eight times as long as their diameter , usually
bright green .
Plate LVI . fig . 5. Part of branch of C. canalicularis X 100 diam .
Cladophora

aegagropila .

(Linn.)

Kutz. Tab. III.

Dark green , threads rigid , very much branched , radiating
from a common centre , at length agglomerated into a very
dense, spongy globe . Hamuli erect , often quite obtuse , articula¬
tions sometimes incrassated upwards , cell contents not arranged
in spirals , cell-membrane now and then thickened .
Size .

Branches

•04 -,07 diam , 2 - 4 or even 12 times as long .

Babb . Alg . Enr . iii., 343 .
Conferva cegagropila, Linn . Dillw. Conf ., t . 87 . Purl .
Mid. El . iii., p . 175. Eng . Bot . ii., 1377 ; ii., 2496 . Harv .
Man . 134 . Eng . El . v., 357 . Huds . FI . Ang . ii., 604. Mack .
Hib . 228 .
Hull Br . FI . 332 . Hook . FI . Scot , ii ., 82.
With . Arr . iv ., 141.
Conferva globosa, Phil . Trans . Boy . Soc. xli ., 498 .
Conferva cegagropilaris , Gray Arr . i., 308 .
Cladophora glomerata , Hass . Alg ., p. 213 in part .
va/r. Brownii

(DiUw.).

Babh . Alg . Eur . iii., 345 .
Conferva Brownii , Dillw . Conf . Syn ., t . d . Harv . Man . 134.
Eng . FI . v., 356 . Wyatt Alg . Dan ., No . 225 . Mack . FI . Hib .
228 . Eng . Bot . 2879 .
“ This singular vegetable production is a native of Alpine lakes in many
parts of Europe , often lying in great abundance at the bottom of the
water , and occasionally only rising and boating on the surface . It lms
been found in the lakes of the north of England , Wales, Scotland , and
the district of Connemara in Ireland , but is generally esteemed rare . In
size it varies from that of a small pea to three or four inches in dia¬
meter , and its form is always nearly spherical . Internally the larger
specimens are hollow, without any nucleus , and when examined their
substance is found to consist of innumerable green , pellucid , repeatedly
branched filaments , firmly entangled together . The vesicles, when the
plant is recently taken from the water , are turgid with fluid, and nearly
cylindrical , being slightly swollen towards the apex , where the granular
matter of the endochrome seems chiefly collected as a green opaque
mass ; in the terminal vesicle, however, of each branch it assumes often
a dark brown hue and more solidity , probably becoming the medium of
reproduction , and escaping in the form of sporules . The elasticity of
the balls may be estimated by the fact of their having been used as pen¬
wipers in the north of England .—Eng. Bot. 107.
Plate LVI . fig. G. Threads of C. wgagropila , nat . size. Fig . 7, portion
of upper branch X 100 diam .
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Family

IV .

.

PITHOPHORA

.CM

.

Chlorophylliferous Cladopliora -like Fresh -water Algae, con¬
sisting of cells formed by bipartition of tlie terminal cell , the
thallus
having two distinct parts —( 1) the cauloid part ,
developed from the germinated spore upwards , propagative , and
almost always branched , the branches placed a little space
below the top of their supporting cells ; (2) the rhizoid part
developed from the germinated spore downwards , almost always
sterile and branchless , commonly unicellular . Spores neutral ,
quiescent (agamo -hypnospores ) , generally cask-shaped , single ,
formed by division into two of the cauloid cells, of the chloro¬
phyll filled, and commonly widened upper parts of these cells ;
in germinating , as a rule , dividing into two cells , the one
giving rise to the cauloid and the other to the rhizoid part
of the thallus .— Wittrock , Monograph of the Pithophoracece ,
p . 46 .
For full details of this Family , consult Prof . V. B. Wittrock “ On the
Development and Systematic Arrangement of the Pithophoraceas ” (pub¬
lished in English ). Upsal , 1877.
Genus 63. PITHOPHORA

.

Wittr .

(1877.)

Character the same as that of the family given above.
The formation of spores is effected in the following manner :—The
upper part ,
of the mother cell of the spore, is somewhat widened .
The chlorophyll -coloured protoplasm in the lower, not widened , part of
the cell then passes little by little into the upper and widened part , till it
is quite filled with chlorophyll -coloured protoplasm . A transversal cell
wall is then little by little formed just below the point where the
widened part of the cell commences . In this manner are formed one
lower cell containing but little protoplasm , almost devoid of chlorophyll ,
the so-called subsporal cell, and one upper cell, rich in chlorophyll and
reproductive , the spore. Its shape is, as a rule , cask -like or cylindri¬
cal ly cask -like . When the membrane of the spore has attained a not
inconsiderable increase in thickness the spore reposes some time before
germinating , and consequently belongs to the class of spores which is
called liypnospores
With regard to its origin , it may be called an
agamo -spore, as being formed neutrally without any fecundation .
Formation of spores may take place in all the cells of the cauloid , in the
terminal as well as in the inclosed. As a rule it begins in the youngest ,
i .e., the terminal cells ; afterwards proceeding downwards , or , in other
words, basipetally , in the principal filament as well as in the branches .
It is these spores which give origin by their germination to the course of
development already described. In this manner you will see one neutral
generation , forming liypnospores , follow upon another , in an uninter¬
rupted series, without any metagenesis .
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The reproduction of individual may , however , be effected also in another
way than by the formation of spores . Besides the specimens which
form spores , there are others which never do so. These, which are dis¬
tinguished by a richer ramification , transform part of their cells into socalled “ prolific cells .” A common vegetative cell grows richer in
chlorophyll coloured protoplasm and starch , and is thus made fit to form
a new individual . This the prolific cells do, when they have been made
free , by the destruction of the mother specimen , by forming a new speci¬
men laterally near their top , in the same manner as a branch —and later
a system of branches —is formed by a cell in the fertile specimens . That
the specimens originated by prolifio cells have the power of forming
spores is certain , as well as that specimens forming prolifio cells may
have been originated by spores . I do not know with certainty whether
specimens forming prolific cells may have been originated by prolifio
cells themselves , but it seems to me in no wise improbable .— Witt rock, 1. c.

Pithophora

Kewensis

.— Wittr. Mon.p . 52.

Principal filament of tlie cauloid part of the th alius, in fertile
specimens, on an average '059 m. thick, with solitary branches
of only one degree (rarely of two) , spores single, partly enclosed,
partly terminal, the enclosed spores cask-shaped, but more
elongated, on an average ’08 m. thick and ■2 m. long , the
terminal spores cask-shaped, with the upper end conical and the
top somewhat rounded, on an average '088 mm. thick and -219
mm. long ; the rhizoid part of the thallus as a rule unicellular.
Wittr . Mon. Pithoph . t. 1 f. 8, t . 2 f. 1-12 ; t. 3 f. 1- 9 ;
t. 4 f. 2-11 ; t. 5 f. 9 10.
In tank, Water -lily house, Kew Gardens.

August .

This singular plant is thought by Wittrock to have been an importa¬
tion from Brazil . It has not been seen in its original locality for two or
three years .
Plate LVI. fig . 8. Portion of spore -bearing filament x 20. Pig . 9,
portion of principal filament with sporo formed at the apex of a short
branch , and another in process of formation in the principal filament
x 200. Pig . 10, a mature enclosed spore x 200. Pig . 11, part of oell
from rooting portion of a sterile thread x 200. All after Wittrock .
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Family

V.

.

(EDOGrONIACEiE

.

Moneecious, or dioecious alga?. Filaments articulated , either
simple ( CEdogonium) or branched (Bulbochcete) . Basal cell
obovate -clavate , mostly lobately divided , or ending in a disc.
Propagation by zoospores , or by oospores after sexual fecunda¬
tion . The zoospores formed singly in certain cells, broadly oval
or globose , transparent at one end, and furnished with a crown
of vibratile cilia . Oogonia single or in a chain (2 to 5) con¬
tiguous to each other , more or less tumid , with a single oospore
in each , becoming reddish brown or yellowish when mature ,
and then , before germination , dividing into (mostly 4)
zoospores .
Male plants , dwarf (nannandrous ) and attached to the female
plants , or elongated (macrandrous ) and similar to the female
filaments (often rather thinner ). Spermatozoids produced in
abbreviated special cells (spermogonia ) .
Genus 64.

(EDOGONIXT1VI.

Link. ( 1820.)

Articulated filament simple, at first fixed, afterwards free
swimming . Cells marked with transverse stria ; at one or other
extremity . Terminal cell sometimes elongated and setiform .
Either monoecious or dioecious ; when dioecious the male plants
either dwarf—produced from short cells of the female plants —
or elongated and independent .
Propagation by asexual zoospores , and by oospores sexually
fertilized .
For details of the structure and reproduction, consult “ Braun on
Rejuvenescence” (Ray Society, 1853). “ Pringsheim Jahrbucher”
(1857). “ Quarterly Journal of MicroscopicalScience,” vi. new series,
1866, p. 149. De Bary, “ JEdogonnmi und Bulbochaste’’ (1854). Juranyi
in Pringsheim “ Jahrbucher ” (1873). Carter, in “ Annals of Natural
History,” 3 ser. i, p. 31. Vaupell, “ Jagttagelser ov. befrugt. CEdogo¬
nium” (1859). Wood, “ Fresh Water Algso of the United States” (1872).
Wittrock, “ Prodromes Monographic CEdogoniearum
” (1874).
The sterile filaments of CEdogoniv/m
, resemble those of Conferva at a
casual glance, but are soon seen to be distinguished by transverse parallel
striae at one or other extremity of many of the cells. These striae are
indications of the mode of cell increase (PI. LVII, fig. 5) which takes
place in the following manner:—When a cell has reached maturity, and
is about to divide, a little circular line is seen near its upper end.
Gradually the line widens, and it is seen that the wall of the mother
cell has divided all round, and the cell above is slowly raised by the
growth of the daughter cell, arising, as it were, out of the apex of its
parent cell, and carrying upwards the first streak or cap left by the
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breaking away of the wall of the mother cell. In this manner the new
cell soon attains a length equal to the one from whence it sprang (the
successive stages shown on Plate LVII , figs. 1 to 4). When the young
cell has matured it becomes in turn a mother cell , the splitting round is
repeated , a second streak or cap is carried upwards , and thus as many as
four , five, or six successive cells are formed , as indicated by the four ,
five, or six striae or caps which may be counted at the apex of a cell. The
number of caps corresponding to the number of cells produced in this
manner consecutively immediately beneath the caps .
Asexual reproduction takes place by the formation of a single zoospore
in one of the cells of the filament (Plate LVII , fig. 15). It is of a globose
or somewhat ovate form , furnished near its apex with vibratile cilia (fig.
14). When mature it escapes by rupture or fissure of the mother cell ,
moves about for awhile , then becomes attached by the ciliated end, and
ultimately developes into a young plant .
Sexual reproduction is varied in three ways . In the monoeciousspecies
the oogonium is an inflated cell, more or less globose, enclosing a single
oospore of similar form . The oogonium is either perforated by a pore,
or splits round and opens with a lid or operculum . The same thread
bears above or below the oogonium very much shortened cells, in which
one or two active spermatozoids are produced . These escape when
mature , and fecundate the oospore through the perforation or opening of
the oogonium, after which they disappear , and the oospore ripens into a
perfect , fertile , resting spore .
In the dioecious species there are two modes of sexual reproduction .
In one group of species the males are dwarf , almost might be called
antheridia . The oogonia and oospores are the same as in the monoecious
species . In like manner there are also abbreviated cells in some other
part of the same thread , but these do not produce spermatozoids , but
androspores , small active ciliated bodies, which move about for a time ,
and then attach themselves either upon or near the oogonia, grow into
the form of an inverted flask (figs. 8 to 10), being supported by a more or
less elongated stem , and constitute the dwarf male (nannandrous ) plants ,
the cells at the apex of which contain the spermatozoids , the upper cell
opening by a lid, or cap , to permit of the escape of its contents , which
fertilize the oospore as in the previous method .
The second group of dioecious species have male filaments , which in
all respects resemble the sterile females , except that they are usually a
little thinner . The female filaments produce only the oogonia.
The male filaments , in certain abbreviated cells , give origin
to the spermatozoids , which in due time escape and fertilize the
oospores of the female plants . Thus , in the first group , the dwarf males
are generated in certain privileged cells of the female plants , whilst in
the second group the male and female filaments are from the first dis¬
tinct . The former are called nannandrous species , the latter macran d/rous.
The fertilized oospore becomes a resting spore , which ultimately
passes through the following stages :—Previous to germination the spore
has an egg -shaped figure ; the cell contents are densely crowded , and
composed of minute brownish -green granules , closely surrounded by a
distinct cell-membrane . Outside this membrane there is found besides
quite a distinct cell-membrane . Upon germination there are formed in
both membranes slit -like openings , whereupon the cell contents emerge ,
surrounded by an extremely delicate hyaline covering . The cell contents
are composed not of one, but usually of four green masses , each sur¬
rounded by its cell-membrane . Sometimes also as it appears , abnor¬
mally , the masses are two or three in number . The four cells which
proceed from germination possess an oval form , and their cell-membrane
is hyaline . After the contents of the spore have emerged there remains

150

NEMATOPHYCE2E .

behind the onter membrane , enclosing the inner one. After the four
cells have remained some time enclosed in the hyaline covering , this
becomes resorbed subsequently , and the four cells lie still and motion¬
less , but after the course of a short time the cells burst on one end by
means of an annular slit , and the apex , separated thereby from the
remainder of the cell-membrane , becomes elevated like a lid . Through
the circular opening the cell contents now emerge , which at the part
turned towards the opening is colourless . This apex moves with
vigorous motion backwards and forwards , and after an hour the cell
contents , in the form of a zoospore, leave their place of detention , which
we now find to be a doubly -coloured cell-membrane . The little zoospore
wheels in a lively manner about with a circling movement , whereby the
colourless point becomes directed downwards . Its appearance is like
that of an ordinary zoospore, and , like it , possesses an oval form and a
lighter apex , furnished with cilia, which during the motion is always
directed forwards . After a time the movements become faint , and
finally cease . The cilia disappear , and the light end becomes elongated
into a root , which sometimes becomes an organ of attachment , quite
like that produced in the germination of the ordinary zoospores . The
rounded end of the germinating zoospore acquires a little point -like
apex . This growth becomes divided by a transverse septum , and a little
two-celled (Edogonium has originated . From each spore there are thus
derived , in general , four plants .
Plate LV11. jiffs. 1-5. Stages in the formation of new cells —after
Pringsheim . Fig . 6, male cells of Bulbochcete crassa , with spermogonia .
Fig . 7, zoospore of (Edoffonium—after Pringsheim . Figs . 8- 10, develop¬
ment of dwarf males —after De Bary . Fig . 11, spermogonia . Figs .
12-13, imgregnation of (Edogonium ciUatum—after Pringsheim . Fig . 14,
zoospore of (Edogonium rivnlare . Fig . 15, zoospore developing in its
mother -cell—after Pringsheim . Fig . 16, zoospore of Bulbochcete
setigera . Figs . 17-19, segmentation of resting spores of (Edoffonium\.
Fig . 20, oospore escaping from oogonium. Fig . 21, mature oospore of
Bulbochcete undergoing division . Fig . 22, four zoospores developed
from the same . Fig . 23, sterile cells of (Edogonium, Reinschii , All
magnified 400 diam .
The following is an arrangement
Wittrock ’s “ Monograph ” :—

of British species , on the basis of

(EDOGONIUM .
Sect . 1. Species monoecious.
A. Ooffonia always destitute of median processes.
a . Oospores globose or subglobose .
a Oogonia globose or subglobose .
CE. Petri , Witt ?’.
<E . cryptosporum , Wittr .
CE. curvum , Pringsh .
CE. cymatosporum , W. $ N.
CE. minus , Wittr .
CE. vernale , Hass .
CE. crispum , Hass .
CE. Yaucherii , Le Cl•
& Oogonia elliptic or egg -shaped .
CE. urbicum , Wittr .
hi Oospores ellipsoid or egg -shaped .
(E . paludoBum, Hass,
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B. Oogonia furnished with verticellate median,processes .
a. Oospores subglobose.
CE. Itzigsohnii , De By.
b. Oospores subellipsoid .
CE. excisum , Wittr . 4' Lund .
. (Pringsheimianum , Archer ).
CE. Archerianum . CTce
Sect . 2. Dioecious species .
Sub -Sect . 1. Species with dwarf males .
A. Species with dwarf males unicellular .
a . Oogonia furnished with verticellate processes
middle .
CE. platygynum , Wittr .
b. Oogonia always destitute of median processes .
a Oospores globose or subglobose .
CE. Kothii , Le Cl.
CE. Areschougii , Wittr .
CE. pluviale , Nord.
CE. undulatum (Brel).).
CE. Reinschii , Roy ,
S Oospores subellipsoid .
None .
B. Species bicellular , spermogonia inter nott with
CE. depressum , Prings .

dwarf

in the

males.

C. Species with dwarf males Vwmulticellnlar , spermogonia external .
a . Oospores even.
a Oospores globose or subglobose .
CE. flavescens , Hass.
CE. Braunii , Kutz .
CE. macrandum , Wittr .
CE. crassiusculum , Wittr .
P Oospores ellipsoid or egg -shaped .
CE. Borisianum , Le Cl.
CE. concatenatum , Hass .
CE. acrosporum , D. By.
CE. ciliatum , Hass .
b. Oospores echinulate .
a Oospores globoBe.
CE. Cleveanum , Wittr .
CE. eohinospermum , Br .
fi Ooospores ellipsoid .
None .
Sub-Sect . 2.

Species dioecious, with elongated male plants .

o. Oospores eohinulate .
None .
b. Oospores smooth .
a Oogonia not , or slightly , swollen.
CE. capillare , L .
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/3 Oogonia manifestly tumid .
aa Oospores globose or subglobose .
CE. calcareum , Wittr .
CE, cardiacum , Hass .
(E. carbonicum , Wittr ,
CE. Pringsheimii , Cram,
CE. punctato -striatum , JD. By.
&& Oospores ellipsoid or egg -shaped .
CE. Boscii, Le Cl.
CE. tumidulum , Kutz .
CE. Landsboroughii , Hass .
v. gemelliparum , Pr .
CE. rivulare , Le Cl.
Sect . 3. Species of which the organs of fructification are imperfectly
known .
a. Oospores globose or subglobose .
CE. delicatulum . Kutz .
CE. tenellum . Kutz .
CE. hexagonum . Hass .
CE. Londinense . Wittr .
CE. fasciatum , Kutz .
CE. capillaceum . Kutz .
CE. Hutchinsise . Wittr .
CE. princeps . Hass.
b. Oospores subelliptic or oval .
CE. longatum . Kutz .
CE. vesicatum . Lyngb .
CE. grande . Kutz .
CE. giganteum . Kutz .
CE. crassum . Hass.
CE. subsetaceum . Kutz .
The following of Hassall ’s species of Vesiculifera have not been iden .
tified :—
Vesiculifera condensata , Hass . F . W. Alg. p. 196.
„
Cuvieri , Hass . F . W . Alg . p. 198.
„
Ralfsii , Hass . F . W. Alg. p. 199. t . 50, f . 8.
„
virescens , Hass. F . W. Alg . p. 200, t . 50, f. 5.
„
ovata , Hass . F . W. Alg . p. 201, t . 50, f. 6.
„
dissiliens , Hass . F . W. Alg. p. 202, t . 50, f. 7.
„
sphcerica, Hass . F . W. Alg. p. 204, t . 53, f. 5.
„
inscqualis, Hass. F . W. Alg. p. 205, t . 53, f. 2.
„
dubia , Hass . F . W. Alg. p. 206, t . 53, f. 14.
„
Mulleri , Hass . F . W. Alg. p. 207, t . 53, f. 10.
„
alata , Hass . F . W. Alg . p . 208, t . 52, f. 9.
„
affinis, Hass . F . W. Alg . p. 206, t . 53, f. 1.
Some of Kutzing ’s species , which are imperfectly described , have been
mentioned as British , but we have no sufficient knowledge of them to
warrant their insertion .
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Monoecious species .

A . Oogonia always destitute of median processes,
a . Oospores globose or subglobose .
(Edogonium

Petxi .

Wittr. Mon. JEdog. p . 6.

Oogonia single , very rarely binate , pear -sbaped globose , open¬
ing by a pore a little above the middle. Oospores rather
depressed globose , almost filling the oogonium ; spermogonia
1-2 celled , hypogynous or epigynous ; spermatozoids single ( ?),
terminal cell obtuse .
Size . Cells

5-7 times

•006 - ,007 mm .,

as long ;

oogonia

•021-'024 mm . x •022 --029 mm. ; oospore '020 --23 x
•017--019 mm. ; cells of spermogonia '0055 --006 x 'Ol-'Oll
mm.
Kirch . Alg . Schles . p. 51.
Ireland .
Having carefully measured a great number of the species here re¬
corded, and found Wittrock’s measurements universally accurate, we
have given his dimensions throughout for all the species recorded by him.
Unfortunately it is not easy to reduce Rabenhorst’s measurements to
millemetres, and equally difficult to reconcile them.

, Petri with oogoniaX -400.
Plate LXVIII .fig. 1. (Edogonium
(Edogonium

cryptoporum

.

Wittr. Dispos. (Ed. p. 19.

Oogonia single , elliptic , or rather depressed globose , opening
by a median pore , almost filling the oogonium , spermogonia 2-7
celled, scattered . Spermatozoids single (?) .
Size .

Cells

•007 - -009

mm . 4 - 6 times

as long ; oogonia

•024-' 025 x •026--027 mm . ; oospore •022--023 X '019--021
mm. ; cells of spermogonium 'OOfi-'OOSx '007 --011 mm.
oar. fi. vulgare . Wittr.
Oogonia 2-5, continuous or single , spermogonia 1-4 celled , subepigynous or hypogynous , or scattered .
Size .

Cells

-005 - ' 008 mm . 3 - 5 times

as long ; oogonia

•018~‘025 x •018-'026 mm . ; oospore -016 -’022 x -013 -'018
mm. ; cells of spermogonium ’005--007 X •009-’012 mm.
Kirch . Alg . Schles . p . 52. Wittr . Mon. p. 7.
Britain .
We have only seen the variety, from the West of England. The type
form has not yet been found in Britain.

, cryptoporum. var. vulgare with
Plate LXVIII . fig. 2. (Edogonium
oogonia x -400
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curvum . Prings . Beitr . p 69, t. 6, f . 3.

Oogonia 2-7 continuous , or single , depressed globose , opening
by a median pore ; oospores depressed globose , filling tbe
oogonium ; spermogonia 3 or many celled , situated in the upper
part of tbe filament ; spermatozoids single , the upper part of
the thread arcuate , or spirally twisted .
Cells

Size .

-005 -' 01 mm . 1^ - 4 times

as long ; oogonia

•023-’025 X •02- ,024mm . ; oospore -02--023 x 'OIG-’OIQ mm. ;
cells of spermogonium •007 - -009 x '007--009 mm.
Wittr . Mon . CEdog p . 8. Kirch . Alg . Scbles . p . 52. Rabb .
Alg . Eur . iii. 350 .
Ireland .
Plate LV1I1 . Jig . 3.
gonia x 400.
(Edogonium

(Edogonium curvum, with oogonia and spermo¬

cymatospoxum

.
. Wittr. fy Nord. in Wittr. disp. CEdog
p . 121. •

Oogonia single , rarely binate , rather depressedly globose ,
opening by a pore at the middle , or a little above the middle ,
nearly filling the oogonium , membrane of the oospore scrobicu late (undulated in a transverse section ) , pits deep and dense ;
spermogonia 1-4 celled , somewhat epigynous , hypogynous , or
scattered ; spermatozoids single .
Cells

Size .

-008 - -01 mm .

4 -7 times

as long ; oogonia

•024--034 x ‘027- ’036 mm. ; oospore -022-‘031 X •019-’027
mm . ; cells of sperm . •008-’009 x •009-,015 mm.
Wittr . Mon . CEdog. p . 8.
Britain .
Plate LV1II . fig. 4. (Edogonium cymatosporum with oogonia.
oospore vertical view x 400.
(Edogonium

minus .

a

. p . 9.
Wittr. Mon. CEdog

Oogonia single , depressedly globose , manifestly splitting
round in the middle , opening by a median pore, oospores de¬
pressedly globose , nearly filling the oogonium ; spermogonia
1-10 celled, subepigynous , or subhypogynous , or rarely scat¬
tered ; spermatozoids single ; vegetative cells slightly capitate ,
membrane of vegetative cells and oogonia figured with dense
points spirally disposed .
Size .

Cells

•009 - -013

mm . 3-6 times

as long ; oogonia

•034--046 x -028 --042 mm. ; oospore -03--042 X -026--036
mm . ; cells of sperm . '009- -012 x •003 --005mm .
CEdog. punctato -striatum DeBary var . minor. Wittr . disp .
CEdog. Suec p. 123 . Rabh . Alg . Eur . No . 2277 .
Ireland .
Plate L VIII . fig. 5.

(Edogonium minus with oogonia x 400.
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(Edogonium

vexnale .

(Hass) Wittr. Mon, (Edog. p . 10.

Oogonia single , obversely egg -shaped or globose , opening
with an operculum , fissure narrow , oospores globose, not filling
the oogonium , spermogonia bicellular , sub-epigynous .
Size .

Cells

-010 - 016 mm . by 4 -1- 6 times

as long ; oogonia

•339-'045 x -045 --051 mm . ; oospore -034 --038 x -034- 039
mm. ; sperm , cell ’01- '012 x '008 -'009 mm.
Vesiculifera vernalis Hass . F . W . Alg . p. 434 .
Vesiculifera Candollei Hass . F . W . Alg . p. 208 , t . 52, f. 9.
Rabh . Alg . Eur . iii. 355 .
England .
Plate LVI11 . fig, 6. (Edogonium vernale with oogonia and spermo¬
gonia x 400.
(Edogonium

crispum .

(Hass) Wittr. Mon. CEdog
. p . 10.

Oogonia single , obversely egg -sliaped or globose , opening
with an operculum , fissure narrow ; oospores nearly globose, not
filling the oogonium ; spermogonia 2-5 celled, hypogynous , or
sub-epigynous ; spermatozoids binate , terminal cell obtuse .
Size .

Cells

' 012 - -018

mm . 2 - 4 -Jr times

as

long

;

oogonia

•037 --049 x ■042-,054 mm . ; oospore -033 -'046 x 'OSI-'CHfi
mm. ; sperm , cell -009-'014 x •007 -,012 mm.
Kirch . Alg . Scliles. p. 52.
Versiculifera crispa , Hass . F . W . Alg . 203, t . 52, f. 8.
(Edogonium rostellatum , Prings . Beitr . p. 69, t . 5, f. 1 ;
Archer Quart . Journ . Micr. Sci., 1867 , p. 79 ; Rabh . Alg . Eur .
iii, 347 .
(Edogonium pulchellum , Braun . Rabh . Alg . Eur . 2095 .
Britain and Ireland .
“ This is one of several monoeciousspecies , but it is also characterized
by the oogonium not opening by a pore or aperture formed in its wall ,
for the admission of the spermatozoids , as is usual in this genus , but by
a circumscissile dehiscence . From the cleft so produced an inner mem¬
brane projects , which seems to bo itself perforate .”—Archer .
Plate LV1I1 .Jig. 7. (Edogonium crispum with oogonia x 400.
(Edogonium

Vauchexii .

(LeClerc .)

Braun . Chytr, t. 2, f . 13.

Oogonia single , obversely egg-shaped , or globose , or nearly
globose , opening by a pore above the middle ; oospores globose
or nearly globose , not completely filling the oogonium ; spermo¬
gonia 2-4 celled, sub -epigynous or hypogynous , spermatozoids
binate .
Size .

Cells

•02 - -03

mm .

1 ^ - 4 times

as

long ;

oogonia

•04-'055 x •045 -,065mm . ; oospore -035 -'05 x -035 -,052 mm. ;
sperm , cell -017--024 x -006 --011 mm .
z

156

NEMATOPHYCE

^E .

Wittr . Mon . CEdog., p. 13. Kirch . Alg . Schles , p . 52. Rabh .
Alg . Enr . iii., 349 , in part .
Prolifera Vaucherii, Le Clerc sur . Prolif . 474 , t . 24, f. 4 ?
Vesiculifera Vaucherii, Hassall , t 50, f. 4.
Britain .
Plate LVII1 . Jig. 8. (Edogonium Vaucherii, with oogonia and

epermogonia x 400.

(Edogonium

urhicum .

Wittr. Mon. CEdog
. p. 13.

Oogonia single , ellipsoid , opening by a pore above the
middle , oospores globose , not filling the oogonium , spermogonia
usually 2 celled, spermatozoids binate , supporting cells destitute
of chlorophyll .
Size .

Cells

-016

mm . by 2^-, 6 times

as long ; oospore

•033--045 x •033--045mm .
Kirch . Alg . Schles . p. 52.
(Edogonium tumidulum, Prings . Beitr ., p . 69, t . 5, f. 2 (not
Kutzing ). Micr . Journ . 1866 , p. 69.
(Edogonium Vaucherii, in Rabh . Alg . Eur . iii., 349 , in part .
Ireland .
Plate LIX. fig . 1.
gonia x 400.

(Edogonium urhicum , with oogonium and spermo¬

b. Oospores ellipsoid or egg -shaped .
(Edogonium

paludosum .

(Hass .)

Wittr. Mon. (Edog. p . 14.

Oogonia single , ellipsoid , usually rather oblique , opening by
a pore above the middle ; oospores ellipsoid , distinctly filling
the oogonium (membrane of the oospore , when mature , longi¬
tudinally costate ?) ; spermogonia 1-8 celled, scattered , usually
situate in the upper portion of the filament ; spermatozoids
binate , often bora with an oblique division.
Size .

Cells -015 - '02 mm . by 3-7 times

as long ; oogonia

•039-'048 x ■066 --084 mm. ; oospore •036--045 x ' O54--063
mm. ; sperm , cell '014 --016 X -006-’013 mm.
Vesiculifera paludosa , Hass . P . W . Alg . p . 199, t . 52, f. 3 ?
England .
Plate LIX . fig. 2. (Edogonium paludosum with oogonium and spermo¬
gonia x 400.

B. Oogonia furnished with verticillate median processes ,
a . Oospores subglobose .
(Edogonium

Itzigsohnii

.

D’Bary (Edog. p , 56, t. 3, / . 29-32.

Oogonia single , ellipsoid , median processes 7- 10, obtusely
conical , oogonia splitting round below the middle , opening by a
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pore in the fissure , viewed from above stellate , with 7-10 rays ,
the depressions between the rays deep and rounded ; oospores
globose , not filling the oogonium ; spermogonia 1-2 celled ,
terminal cell obtuse or apiculate .
Size .

Cells '008 - -01 mm . by 3 - 6 times as long ; oogonia

•034 --038 x •032--04mm . ; oospore -022--023 x ’022--023 mm. ;
sperm , cell -008 --009 x -009-'015 mm.
Wittr . Mon . CEdog.. p . 16. Kirch . Alg . Schles . p . 53 .
Archer , in Quart . Journ . Micr . Sci ., 1866 , p . 63, Rabh . Alg .
Eur . iii ., 352 .
Ireland , Scotland .
This minute species Mr. Archer had found several times , and often
showing its peculiarly -lobed oogonium , but he had never found the male
fructification ; he believed the plant must turn out to be a dioecious
species ; he had sometimes noticed a minute notch -like depression on
the upper outer margin of the oogonium, probably indicating the “ micro pyle .” He drew attention to the character , not adverted to by De Bary ,
that the apical or terminal j oint of the filament possessed a short acute
spine or mucro . This in old plants , frequently is not to be seen , as the
terminal joint , or, indeed , considerable portions of the filaments , often
become detached , and chiefly in a young condition only are the plants
found entire .— Quart . Journ . 1. c.
Plate L1X . fig. 3. Qiclogonium Ifoigsohnii , with oogonia and oospores j
a, transverse section of oospore x 400.
b. Oospores subellipsoid .
CEdogonium excisum .

Wittr. Sf Lund., in Wittr. (Edog. Nov. p . 3,
t . 1, / . 1-4.

Oogonia single , biconically-oblong , median processes 9,
rounded , small , oogonia deeply cut round (circumscissile ),
vertical view orbicular , margin slightly undulated ; oospores
ellipsoid , as if constricted in the middle , not filling the
oogonium . Spermogonia 1-2 celled, subepigynous or liypogynous , terminal cell obtuse , upper part of the filament curved .
Size .

Cells 'OOSS-’OOS mm . by 5-6 times as long ; Oogonia

•013--015 x •018-'025 mm . ; oospore •009--012 x •015 -,018
mm. ; sperm cell '003-'0035 X •006-,007 mm .
Wittr . Mon. CEdog. p, 16. Archer , Quart . Journ . Micr .
Sci., 1875 , xv., p . 102.
Ireland (rare ).
Plate LIX . fig. 4.
oospore x 400,

CEdogoniumexcisum, with oogonia ; a, section of

CEdogonium Axcherianum

, Cooke.

Moncecious ; oospore elliptic , its wall marked by somewhat
coarse longitudinal stria ;, not filling the cavity of the much
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larger and elliptic oogonium ; aperture of the oogonium very
high up, being quite close to the annular stria ; of the caps.
CEdogonium Pringsheimianum , Archer , in Quart . Journ .
Micr . Sci., 1868 , pp . 295 .
Ireland .
There being already a species bearing the name of CEdogonium
Pringsheimii , which had priority , it became necessary to alter Mr.
Archer ’s specific name . We have not seen the species , and hence are
unable to furnish a figure . Unfortunately no measurements are given
with the above very brief description , which is a doubtful economy of
space . It is the only monoecious species with striate elliptical
oospores .
Section

ii .

Dioecious

species .

A . Dwarf males unicellular .
a . Oogonia furnished with vcrticellate median processes .
(Edogonium

platygynum

.

Wittr . (Edog. Nov. p. 1.

Gynandrosporous . Oogonia single (very rarely binate ), dopressedly obverse egg -shaped , median processes 7-12, rounded ;
oogonia cut round (circumscissile ) below the middle , opening by
a pore seated in the fissure, vertical view -orbicular , margin
sinuate , with 7-12 (usually 8) depressions ; oospores rather depressedly globose , nearly filling the oogonium , androsporangia
1-3 celled ; terminal cell obtuse . Dwarf males obverse egg shaped , small , seated on the oogonia .
Size .

Cells -006 - 01 mm ., from 2 - 5 times as long ; oogonia

•021 - -03 X -016 --024 mm. ; oospore -017 --024 x -015 --02 mm . ;
androsp . cell -006 - -008 x -007 --008 mm. ; dwarf males
•0045 --005 x -0085 --0095 mm.
Wittr . Mon . CEdog. p. 17, t . 1, f. 5-9. Kirch . Alg . Schles .
p . 53.
Ireland .
Plate BIX . Jig. 5. (Edogoniumplatygynum , with oogonium ; a , trans¬
verse section of oospore x 400.
b. Oogonia

destitute

of median

processes .

a Oospores globose or subglobose .
(Edogonium

Rothii .

(Le Clerc.)

Prings . Beitr . 69, t. 5, f . 4.

Gynandrosporous . Oogonia single , or 2- 6 continuous , glo¬
bose, or rather depressedly globose , opening with a pore at the
middle . Oospores rather depressedly globose , almost filling the
oogonia . Androsporangia 2-4 celled, subhypogynous ; dwarf
males obversely egg -shaped , seated on the oogonia.
Size .

Cells

-006 - -008 mm ., 3^8 times

‘02--021 x ’016- 019 mm.

as long ;

oogonia
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Wittr . Mon . CEdog. p. 18. Kirch . Alg . Schl . p. 53. Rabli .
Alg . Eur . iii. 348 .
Vesiculifera Rothii , Hassall , t . 53, f. 7 ?
Prolifera Rothii, Le Clerc Prolif . 476 , t . 23 , f. 8 ?
Scotland , Ireland , England .
Mr. Archer mentions this plant as having been found by him with a
chain of as many as eleven oogonia in succession .—Quart . Micro. Journ .,
I860 , p. 69.
Plate LIX . fig 6. (Edogonium Rothii with oogonia, androsporangia , and
dwarf males X 400.
(Edogonium

Areschougii

.

. p . 122.
Wittr. Lisp . CEdog

Gynandrosporous . Oogonia 2-6, continuous or single , rather
depressedly globose, broadly cut .round (circumscissile ) in the
middle , opening by a pore in the fissure. Oospore exactly
globose , not by any means filling the oogonium . Androspo¬
rangia 1-6 celled, hypogynous or subepigynous , or rarely
scattered , terminal cell (which sometimes is the androsporangiuui ),
obtuse , dwarf males obversely egg -shaped , seated on the oogonia .
Size .

Cells -008 --012 mm ., 4 -6 times

as long ;

Oogonia

•038-'039 x ' OSO-'OI mui. ; oospore •022- ,024 X •022 --024
mm . ; androsp . cells •Ol-’Oll X -01--012 mm. ; dwarf males
•006--007 X -014--015 mm.
Archer in Quart . Journ . Micr . Sci. 1872 , xii ., p . 422 . Wittr .
Mon. CEdog. p. 19.
Ireland .
Plate LIX . fig 7. (Edogonium Areschougii with oogonia, andro¬
sporangia , and dwarf males X 400—after Wittrock .
(Edogonium pluviale . Nordst. Rah. Alg . Eur. No. 2257.

Idio - androsporous . Oogonia simple , rarely 2-3 continuous ,
obversely egg -shaped , globose , or nearly globose , opening by a
terminal operculum , fissure narrow ; oospores nearly globose ,
almost filling the oogonium , terminal cell obtuse , filaments
bearing the androsporangia a little slenderer than the female
filaments ; androsporangia 6-10 celled ; dwarf males broadly
obverse egg -shaped , seated on the oogonia .
Size .

Cells -018 --028 mm ., equal to three

times as long ;

oogonia •034--039 X '034--045 mm. ; oospore '032--037 x
•031 - -04 mm . ; androsp . cell ‘017-'019 X 'OOO-'Oll mm . ;
dwarf males -01 x ’015 mm.
Wittr . Mon . CEdog. p. 19.
CEdogonium diplandrum , Jur . Beitr . CEdog, p. 27, t . 1- 3.
Vesiculifera dissiliens , Hass . F . W . Alg . 202, t . 50, f. 7.
Plate LIX . fig . 8.
male x 400.

(Edogonium pluviale with oogonia and dwarf
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(Edogonium

undulatum

.

("Breb.) hr . in Be Bang CEdog
. p . 94-.

Oogonia single or twin , ellipsoid -globose , or nearly globose,
opening by a pore below the middle ; oospores ellipsoid -globose ,
or nearly globose , nearly filling the oogonia ; vegetative cells
four times undulatingly constricted ; terminal cell (which some¬
times is the oogonium ) obtuse ; dwarf males obconical, seated
on the supporting cells.
Size .

Cells

' 015 -' 017

mm ., 3- 5 times

as

long ; oogonia

•051-'056 X '057-'075 mm. ; oospores '046 -'05 X '048-'06
mm. ; dwarf males, •009--01 X '0.
Wittr . Mon . CEdog. p. 20 . Kirch . Alg . Schles . p. 54.
Rabh . Alg . Eur . iii. 351.
Conferva undulata , Brebisson .
Cymatonema confervaceum, Kutz , Tab . iii ., t . 47 , f. 1.
Scotland .
Plate LIX . fig. 9. (Edogonium undulatum with oogonia and dwarf
male x 400.
(Edogonium

Xteinschii .

Roy MSS .

Mr . Roy has announced that the Cymatonema figured by
Reinsch ( Contrib. t. 6, / . 7) has been found in Scotland , and
is a genuine (Edogonium , but no further details have tran¬
spired , and we know nothing of the fructification . The sterile
cells are figured on Plate LVII . fig. 23 .
B . Dwarf males bicellular , spermogonia internal .
(Edogonium

depzessum .

Prings . Beitr . 69, t. 5, f . 5

Gynandrosporous .
Oogonia single , depressedly globose ,
opening by a pore at the middle . Oospores depressedly
globose, not filling the oogonia ; androsporangia 2-celled ;
dwarf males oblong , obversely egg -shaped , one-third part
shorter than the oogonia on which they are seated .
Size .

Cells

' 008 - 009 mm ., 3 - 6 times

as long ; oogonia

•028 X '026 mm. ; oospores -023 X ' 017 mm.
Wittr . Mon . CEdog. p. 21 . Kirch . Alg . Schles . p. 54 .
Rahh . Alg . Eur . iii , 349 .
Vesiculifera cequale, Hassall , t . 53, f. 3 ?
Scotland .
Plate LX . fig . 1. (Edogonium depretsum with oosporangia , oospores ,
dwarf males, and bicellular androsporangia x 400.

C.

Dwarf males bmulticellular , spermogonia external .
a . Oospores with smooth membrane .
a Oospores globose or subglobose .

(Edogonium

flavescens

Idio - androsporous .

.

( Hass .)

Wittr. Disp . (Edog. p . 127

Oogonia single , egg -shaped -globose
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(sometimes rather liexagonally globose) , opening by a pore a
little above the middle ; oospores globose , not filling the
oogonia ; androsporangia 1- 9 celled ; dwarf males a little
curved , seated on the supporting cell ; spennogonia 1 (or 2 ?)
celled.
Size .

-018 - ‘021 mm . by 4-| to 6 times

Cells

as long ;

oogonia •049--052 x -051--060 mm. ; oospore -045--049 x
■045 - '049 mm . ; androsp . cell -017 - -02 x '008-'018 mm. ;
sperm , cells '009 --01 x -015 --02 mm.
Wittr . Mon . QGdog. p. 21, t . 1, f . 12-14.
Vesiculifera jlavescens , Hass . F . W . Alg . 206 , t . 58, f. 9.
Plate LX . fig. 2. (Edogonium Jlavescens with single and twin
oogonia ; a , androsporangia x 400.
Braunii . Kutz . Sp. Alg, p . 366.
(Edogonium
Gynandrosporous . Oogonia single , ellipsoid , globose , open¬
ing with a pore at the middle ; oospores globose , not filling
the oogonia ; androsporangia 1-2 celled ; dwarf males a little
curved , seated about the oogonium , often on the supporting
cells ; spermogonia 1-celled .
Size .

-OIS -’OIS mm ., 2- 4 times

Cells

as long ; oogonia ,

•03--033 x -033-'036 mm. ; oospore •027- ,029 x '027--029 mm. ;
androsp . cell •014-,015 x -011 -‘012 mm. ; sperm , cell '005 x
•009 mm.
Prings . Beitr . p. 70 , t . 5, f. 6. Wittr . Mon. CEdog. p . 22 .
Kirch . Alg . Schles . p. 55. Archer in Quart . Journ . Micr .
Sci . 1866 , p . 69. Rabli . Alg . Eur . iii. 349.
Britain , Ireland .
Plate LX fig. 3. (Edogonium Braunii with oogonia, oospores, and

dwarf males x 400.
CEdogonium

maczandum

.

Wittr . Lisp . (Edog. 130, t . 1,/ . 3-5.

Oogonia single or twin (rarely three ), diversely egg -shaped
or globosely egg -shaped , opening by an operculum , with a very
narrow fissure ; oospores globose or egg-shaped globose , not
filling the oogonia ; terminal cell very shortly apiculate ; dwarf
males very much curved , seated on the oogonia (stem some¬
times 2-3 celled ) ; spermogonia many (to 7) celled .
Size .

Cells

-015 - -016

mm ., 3- 5 times

as long ;

oogonia

•036-'04 x -OIS- ’OSI mm. ; oospore -031--034 x ,033 - ,039 mm. ;
sperm , cell '009 mm.
Wittr . Mon . (Edog . p. 24 ; Archer Quart . Journ . Micr . Sci .
1875 , xv., p . 413 .
Ireland , Britain .
Plate LX . fig. 4. (Edogonium maerandum with oogonia and dwarf

males x 400. Pig . 4. a, dwarf males seated upon the oogonium—after
Wittrock .
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crassiusculum

(Edogonium

.

Wittr. Disp . (Edo;/ , p . 132.

Gynandrosporous . Oogonia single , or twin , globose egg shaped or nearly globose , opening by a pore above the middle ;
oospores ellipsoid -globose or globose ; membrane very thick ,
almost filling the oogonia ; androsporangia 2-5 celled ; dwarf
males nearly straight , seated on or about the supporting cells ;
spermogonia 1 (?) celled .
Size .

•027 - ‘03 mm ., 3^ to 5 times as long ; oogonia

Cells

•054 --06 X -06--075 mm . ; oospore -051 -'057 x -052 - -063 mm. ;
androsp . cells -026 -’028 X 'Ol-'OIS mm. ; sperm , cell '007 -‘009
mm.
Wittr . Mon . CEdog. p. 24 .
Epping Forest ( 1882 ).
We have only found this species once in pools on the Loughton side
of Epping Forest, but the very thick coat of the oospore is remarkably
distinct, combined with other characters, so as to render its determina¬
tion certain.

Plate LX . Jig. 5. (Edogonium crassiusculum with oogonium and
dwarf malesj a, androsporangia; o, mature oosporeX 400.
b.

Oospores ellipsoid or egg-shaped .

(Edogonium Borisianum . {Le Clerc.)

Wittr. Disp. (Edog. p. 132.

Gynandrosporous (or idio -androsporons ?) . Oogonia single
or twin , obversely egg - shaped , opening by a pore above the
middle ; oospores obversely egg -shaped , almost filling the
oogonia ; supporting cells swollen ; androsporangia 2 ? celled ,
terminal cell (which sometimes is the oogonium ) obtuse , dwarf
males a little curved , seated on the supporting cells ; spermo¬
gonia unicellular .
Size .

Cells -015 - -021 mm ., 3 -5 times

as long ; supporting

cells -OS-’OSS mm ., twice as long ; oogonia ’045 -’05 x -06- '075
mm . ; oospore -04--044 x -051-’054 mm . ; androsp . cell '017•018 x -015--02 mm . ; sperm , cell '01 x "021 mm .
Wittr . Mon. CEdog., p. 25. Kirch . Alg . Scliles. p . 55.
Prolifera Borisiana , Le Clerc Prolif . 175 , t . 23 , f. 6.
CEdogonium apophysatum , Braun , in Kutz . Sp. Alg . p. 366 .
Kutz . Tab . Phy . iii., t . 35, f. 5. Rabh . Alg . Eur . iii., 251 .
CEdogonium setigerum, Vaup . Iagt . (Edog . 17, t . 1. Archer
in Quart . Journ . Micr . Sci . 1866 , p. 69.
Britain , Ireland .
See Mr. Archer’s detailed account of this species in the place above

quoted.
Plate LX. fig . 6 (Edogonium Borisianum, with oogonium and
thickened supporting cell bearing the dwarf males; a, androspore
x 400.
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CEdogonium concatenatum

. (Hass.)

Wittr. Mon. (Edog. p . 25.

Gynandrosporous . Oogonia 2-6 continuous , or single , egg shaped , or quadrangularly ellipsoid , opening by a pore above the
middle ; oospores filling the oogonia , sporoderm delicately
porose ; supporting cell swollen ; androsporangia 2-4 celled ;
terminal cell obtuse , dwarf males curved , seated on the sup¬
porting cells ; spermogonia 2-4 celled .
Size .— Cells -025 --04 mm ., 3- 10 times

as long ; supporting

cells -058--062 mm., 2^ times as long ; oogonia '07-’083 x
•09-' 105 mm. ; oospores 'OfiS-'OTfi- x 087-'095 mm. ; androsp .
cell •027- -028 X •Oll- 'OSfi mm. ; sperm cell -013--015 X "022•025 mm.
Kirch . Alg . Schles . p . 55.
Vesiculifera concatenata , Hassall F . W . Algae t . 51, f. 6.
CEdogonium apophysatum , Pringsh . Beitr . p . 71, t . 5, f. 9.
Itabh . Alg . Eur . iii., 351 , in part .
Britain .
Plate LXI. Jig. 1. CEdogonium concatenatum, with oogonium and
thickened supporting cell bearing the dwarf males; a, androsporangia
x 400.
CEdogonium acrosporum .

De Barg. (Edog. p . 60, t. 3, / . 1-12,

Idioandrosporous .
Oogonia solitary , terminal , ellipsoid ,
opening by a small apical deciduous (or evanescent ) operculum ;
oospore manifestly filling the oogonia , membrane longitudinally
costate ; supporting cells often swollen, terminal cell obtuse ;
dwarf males curved , seated on the supporting cells, stem often
bicellular , upper cells of the stem very long ; spermogonia 1-2
celled.
Size .— Cells

' Ol - ' Oll

mm ., 2-7 times

as long ; supporting

cells •OIS-'OIS mm., 2-3 times as long ; oogonia -03-'035 X
•045 -'051 mm . ; sperm , cell •006 --008 X '014--015 mm.
Archer in Quart . Journ . Micr . Sci. 1867 , p. 80, 1868 , p.
295 . Wittr . Mon . (Edog . p. 16. Babh . Alg . Eur . iii, 351 .
Britain , Ireland .
The terminal oogonia are characteristic of this species, which can
scarcely be confounded with any other.
Plate LXI . Jig. 2. CEdogonium acrosporum, with terminal oogonia,
after De Bary x 400.
CEdogonium ciliatum . (Hass.) Prings. Beitr. 70, t. 5, f. 8.
Gynandrosporous . Oogonia 2-7, continuous or single , egg shaped , opening by an operculum , with a broad fissure ; oospores
egg -shaped , nearly filling the oogonia ; androsporangia 2-8
celled , terminal cell setiform , dwarf males curved , seated on the
oogonium ; spermogonia unicellular .
2 A
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Size .

Cells -015 - -028 mm ., 2^ to 4 times as long ; oogonia

•043--05 x -055- -072 mm. ; oospore •04- 046 x -047--057 mm. ;
androsp , cell -018--02 x -016--02 mm . ; sperm , cell -008--01 X
•Ol- 'Oll mm .
Wittr . Mon . CEdog. p. 27 . Kirch . Alg . Schles . p. 56 .
Rabh . Alg . Eur . iii., 347 .
Vesiculifera ciliata , Hass . F . W . Algae 202 , t. 52, f. 2.
CEdogonium piliferum , Auers . Rab . Alg . Sachs . No . 474 .
Britain , Ireland .
Plate LXI . Jig . 3. CEdogonium ciliatum , with oogonia and dwarf
males ; a , androsporangia ; b, small plant (after Pringsheim ) ; c, andro spore x 400.
b. Membrane

of oospore echinulate .

(Edogonium

Cleveanum

.

Oospores globose .

Wittr. Disp . CEdog
. p . 129.

Gynandrosporous . Oogonia single , subglobose , opening by a
pore below the middle ; oospores almost filling the oogonium ,
globose , spinulose , spines conical spirally disposed ; andro¬
sporangia 4- 6 celled , dwarf males a little curved , seated on the
supporting cell ; spermogonia unicellular .
Size .

Cells

' 018 - '026 mm ., 3-7 times

as long ; oogonia

•052 - '06 x -059 - -063 mm. ; oospores -049--057 x -051 - -059
mm . ; spines -004 mm . long ; androsp . cell -018 --022 - x 009 •018 mm. ; sperm , cell -008--0085 x -014--016 mm .
Wittr . Mon . CEdog. p. 28 . Kirch Alg . Schles . p. 56.
CEdogonium echinospermum, Pringsh . Beitr . 70, t . 5, f. 7.
Rabh . Alg . Eur . iii., 349 , in part .
Ireland .
Plate LXII . fig . 1. CEdogonium Cleveanum with oogonia, and
echinulate oospores ; a , androsporangia x 400.
(Edogonium

echinospermum

.

Br . in Kutz. Sp. Alg . 366.

Gynandrosporous , or idiandrosporous .
Oogonia single ,
ellipsoid -globose , or nearly globose , opening by a pore at the
middle ; oospore almost filling the oogonia , globose, echinulate ;
spines awl-shaped ; androsporangia 2-5 celled, dwarf males a
little curved , seated on the supporting cells ; spermogonia
unicellular .
Size .

Cells

-018 - -03 mm ., 2^ - 41 times

as long ; oogonia

•04- -05 X -042 --057 mm . ; oospore -038 --047 x -038 --049 mm. ;
spines -003 mm. long ; androsp . cell -02L--025 X -009--015
mm . ; sperm , cell -01--012 x -Q12--015 mm .
Archer in Quart . Journ . Micr . Sci. 1866 , p . 69, 1867, pp .
80 . Kutz . Tab . Phyc . iii., t . 36, f. 2. DBary CEdog. t . 3, f.
13-22 . Wittr . Mon . CEdog. p. 29. Kirch . Alg . Schles . p. 56 .
Rabh . Alg . Eur . iii., 349 .
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Ireland , Scotland .
Of these two species with echinulate oospores , the spines of the
former are broader at the base and conical , whilst in this they are slender ,
and but slightly thickened downwards .
Plate LXII . fig . 2. (Edogonium echinospermum , with oogonia and
echinulate oospores x 400.

Sub-section
(Edogonium

ii . Dioecious, with elongated male plants .
Oogonia , not , or scarcely , swollen .
capillare .

(Lin .)

Kutz.

Phyc. Gen. 225, t. 12,

/ . 1-10 .

Oogonia single , not swollen , cylindrical , opening by a pore
above the middle ; oospores globose or cylindrical -globose
(somewhat quadrangular in longitudinal section ) not tilling the
oogonia ; male plants the same or almost the thickness of the
female plants ; spermogonia 1-4 celled, alternate with the
vegetative cells : spermatozoids binate .
Size . Cells 'OSS-'OSS nun., equal or twice as long ; oogonia
1^ times as long ; oospore -03 - ’052 x -039 - 063 ram . ; sperm ,
cell ‘03-’048 x ■005 --006 min.
Kirch . Alg . Schles . p . 56 . Kabh . Alg . Eur . No. 1180 , 1417 .
Wittr . Mon. CEdog. p. 30 .
Conferva capillaris , Linn . Spec. PI . 1636 .
(Edogonium regulate , Vaup . Beitr . CEdog. p. 213, t . 1, f.
1 -10, not the Vesiculijera capillaris of Hassall .
gujie-'
Britain .
Plate LXII .Jig. 3. (Edogonium capillare, with oogonia x 400.
b.

Oospores manifestly swollen,

aa . Oospores globose , or nearly so.
(Edogonium

calcareum .

Cleve in Wittr. Disp. CEdog
. p . 135.

Oogonia single (very rarely twin ) , depressedly globose ,
opening by a pore at the middle ; oospores filling the oogonia ,
male plants the same , or almost the same , thickness as the
female ; spermogonia 2- 5 celled ; spermatozoids single (?).
Size . Cells -011 -'014 mm., 2-4 times as long ; oogonia
•027- ’03 x '021 -'023 mm. ; oospores -026 -’028 x -02-’021
mm. ; sperm, cell '01--011 X •009-,012 mm.
Wittr . Mon . CEdog. p. 32 .
Vesiculifera compressa, Hass . F . W . Algse, 204 , t . 53, f. 4.
(Edogonium compression, llabh . Alg . Eur . iii., 348 .
Britain .
Specimens from the warm tank in the Victoria House , Kew Gardens ,
had shorter cells than usual . It has apparently a tendency to become
more or less coated with a deposit of lime .

1
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Plate LXII . fig. 4. CEdogonium caleareum , with portions of male
and female plants ; a , female plant from Victoria tank , Kew Gardens
x 400 .
CEdogonium

cardiacum

(Hass).

Wittr . Disp . CEdog. 135.

Oogonia single , between heart -shaped and globose , opening
by a pore a little above the middle ; oospores globose , not fill¬
ing the oogonia ; male plants a little slenderer than the female ;
spermogonia 2-10 celled ; spermatozoids binate , terminal cells
obtuse .
Size .

Cells : fem . -018 --03 mm . 2- 7 times

as long ; cells :

male -015-’025 mm . 2-6 times as long ; oogonia -05-'07 X
•058 - 086 mm. ; oospore ' 042-'06 X •042 - ,06 mm. ; sperm , cell
•015 - -021 x -01 -’013 mm.
Wittr . Mon. CEdog. p. 33 ; Kirch . Alg . Schles . p . 57 .
Vesiculifera cardiaca , Hass . F . W . Algae 203 , t . 51, f. 4.
Vesicultferapulchella , Hass . F . W . Algae 199 , t . 50, f. 3.
CEdogoniumpulchellum, Rabh . Alg . Eur . iii . 356 .
Britain .
Plate LXII . fig. 5.
x 400.
CEdogonium

CEdogoniumcardiacum , oogonia with oospores
carhonicum

.

Wittr . Mon. CEdog. p. 74.

Oogonia single or twin , diversely egg -shaped —or ovate —■
globose , opening by a pore above the middle ; oospores ellipsoidglobose or nearly globose , scarce filling the oogonia ; male plants
a little slenderer than the female ; spermogonia 2- 5 celled ;
spermatozoids binate ; terminal cell obtuse .
Size .

Cells : fem . •016 - ,03 mm . 3 - 6 times as long ; cells :

male '014 -'016 mm. 3- 6 times as long ; oogonia '043--052 x
•05- 072 mm . ; oospore -042- ’05 X ,046 --056 mm. ; sperm , cell
•013 --014X -012- -014 mm .
Britain .
Plate LXIII . fig . 1. CEdogonium carlonicum with oospores . 1. a ,
portion of male plant with spermogonia x 400.
CEdogonium

Pringsheimii

.

Cramer . Hedm. in . 17 t, 1 c, f . 1-4.

Oogonia single or 2- 6 continuous , somewhat egg-shaped
globose , opening by an operculum , with a very narrow and
scarcely distinct fissure ; oospores globose , not distinctly filling
the oogonia ; male plants a little slenderer than the female ;
spermogonia 2- 10 celled , alternate with the vegetative cells in
the upper part of the filament ; terminal cell obtuse or rarely
shortly apiculate .
Size .

Cells : fem , •012 - -02 mm . 2 - 4 times as long ; cells :

male -Oll - 'Olfi mm. 2-4 times as long ; oogonia -03--043 x
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•Q36--045 mm. ; oospore ’028-'035 x •028-,034 mm. ; sperm ,
-' OOQ mm .
cell '01-'015 X ‘OOG
Kirch . Alg . Scliles. p. 57 ; Rabh . Alg . iii . 348 . Rabh . Alg .
Ear . No. 790 ; Wittr . Mon . (Edog . p . 33, t . 1, fig. 16-17.
(Edogonium Nordstedtii , Wittr . CEdog. Nov. 6, t . 1, f. 7 -8.
Britain .
Plate LXIII . fig. 2.
punctato

(Edogonium

(Edogonium Pringsheimii , with oogonia x 400.
- striatum

. De Bary CEdog. t. 2, / . 15-16.

Oogonia single , depressedly globose , manifestly splitting
round (circumscissile ) in the middle , opening by a pore in the
fissure ; oospore depressedly globose , nearly filling the oogonia ;
male plants a little slenderer than the female ; spermogonia 3-7
celled ; spermatozoids single ; membrane of the vegetative cells
and of the oogonia spirally punctate ; basal cell depressedly glo¬
bose ; membrane vertically plicate .
Size .

Cells : fern . -018 - '022 mm . 2- 6 times

as long ; cells :

male *016 -'019 mm . 2-6 times as long ; oogonia -048--055 x
•038 - -048 mm. ; oospore -044 - '051 X •035--043 mm. ; sperm ,
-'O! mm.
cell '016-’018 X 'OOG
Barker . P ., in Quart . Jour . Micr . Sc-i. 1871 , p. 94 ; Rabh .
Alg . iii. 354 . Rabh . Alg . Sachs . 214 . Wittr . Mon. CEdog. p.
34. Rabh . Alg . Eur . No . 2276 . Kirch . Alg . Schles . p. 57.
Ireland .
Distinguished by the cell wall being marked by spiral striae of a dotted
character , finely and closely set ; these seen in an empty cell , through
and through , the upper and lower striae being nearly in focus simul¬
taneously produce a somewhat decussate appearance .
Plate LXIII . fig. 3.
x 400.
bb.
(Edogonium

(Edogonium punctato -striatum , with oogonium

Oospores ellipsoid
Boscii (Le Olerc).

or egg - shaped .

Wittr . Lisp. (Edog. Suec.p . 136.

Oogonia single , rarely twin , oblong -ellipsoid, opening by a
pore above the middle ; oospores ellipsoid , by no means filling
the oogonia , longitudinally costate ; male plants the same or
nearly the thickness of the female ; spermogonia 3- 6 celled ;
spermatozoids binate ; terminal cell slender and somewhat
hyaline .
Size .

Cells

•014 -,02 mm . 4 -6 times

as long ;

oogonia

-04--045 x "08 -’1 mm. ; oospore -036 --04 x -06-'065 mm. ; sperm ,
cell -013--014 x -006- -009 mm.
Wittr . Mon . CEdog. p . 34. Rabh . Alg . Eur . iii . 357 . Rabh .
Alg . Eur . No. 2198 , 2369 .
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Vesiculifera Boscii, Hassall Algce t . 52, f. 3, 4, 5.
Prolifera Boscii, Le Clerc Prolif . 474 , t . 23 , f. 5.
Vesiculifera elegans, Hass . Ann . Nat . Hist .
England .
Plate LTill . fig. 4.
(Edogonium

(Edogonium Boscii, with oogonia x 400.
tumidulum

. Eutz . Dec. Alg. No. 60.

Oogonia single , ellipsoid egg -shaped , opening by a pore above
the middle , almost filling the oogonium ; male plants a little
slenderer than the female ; spermogonia 6-45 celled ; sperma tozoids bin ate .
Size .

Cells : fem . '018 - -025 mm . 3^ -5 times

as long ;

cells : male *015- ’018 mm . 4 times as long ; oogonia '056-'058
X '078- 09 mm.; oospore ‘049--054 x ‘061 - '068 mm. ; sperm ,
cell •015--017 x -009--012 mm.
Wittr . Mon. QEdog. p. 35. Kirch . Alg . Scliles . p . 58 (not
of Pringsheim ) .
Ireland .
Plate LXIII . fig. 5. (Edogonium tumidulum with oogonium. 5 a ,
portion of male plant with spermogonia x 400.
(Edogonium

Landsboroughii

{Hass).

Wittr. Mon. CEdog.p . 35.

Oogonia single , rarely twin, obversely egg -shaped , opening
by a pore above the middle ; oospores obversely egg -shaped ,
filling the oogonia (or rarely ellipsoid and not filling the
oogonia ) ; male plants a little slenderer than the female ; sper¬
mogonia 5-25 celled ; spermatozoids binate , with a vertical
division ; terminal cell obtuse .
Size .

Cells : fem . '033 --036 mm . 4 -6 times as long : cells :

male -031-'033 mm . 4- 6 times as long ; oogonia 'OfiS-WS x
•1- -12 mm. ; oospore •057- 07 X -075--l mm. ; sperm , cell
•027- -03X -009 - -012 mm.
Kirch . Alg . Schles . p. 58.
(Edogonium rivulare , Itabh . Alg . iii . p. 350 , in part .
Vesiculifera Landsborovghii , Hassall , F . W . Algse t . 51, f. 2.
(Edogonium gemelliparum, Hantsoh , flab . Alg . Eur . 1118.
(Edogonium gemelliparum v. major , Wittr . Disp . (Edog . p.
137.
Britain .
Plate LX17 . fig. 1.
oospores x 400.

(Edogonium Landsboroughii , with oogonia anti

var f). gemelliparum

( Brings ).

Wittr . Mon. (Edog. p . 36.

Smaller than the typical form . Oogonia egg -shaped ; oospores
filling the oogonia ; terminal cell very long , somewhat hyaline .
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Cells : fem . •02 - ,027 mm . 3- 5 or 8 times as long ;

oogonia •Qbh- ,Qh7 X '075 --08 mm. ; oospore -049 --051 x
•065-‘069 mm.
Kirch . Alg . Scliles. p . 58 . Archer in Quart . Journ . Micr.
Sci. 1866, p. 69.
(Edogonium gemelliparum , Pringsh . Beitr . p. 71 .
Ireland .
Plate LXIV . jig . 2. (Edogonium Landsborovghii , variety gemelli¬
parum , with oogonium x 400.
(Le Clerc). Braun , Chytr . p . 23, t . 1, / . 1-10.
rivulare
(Edogonium

Oogonia single , or 2-7 continuous , obversely egg -shaped ,
opening by a pore above the middle ; oospores obversely egg shaped , rarely ellipsoid or nearly globose , not by a long way
filling the oogonia ; male plants a little slenderer than the
female ; spermogonia 3-9 celled ; spermatozoids binate .
Size .

Cells : fem . •045 - , 045 mm . 3-8 times as long ; cells :

male -03--036 mm. 4 times as long ; oogonia -07-' 085 x -13--16
mm. ; oospore -OSS-'O? X -065-' l mm. ; sperm , cell -021--028 x
•014--016 mm.
Wittr . Mon . CEdog. p. 36 . Kirch . Alg . Scliles. p . 58.
Rabh . Alg . Eur . iii . 350 in part .
Prolijera rivularis , Le Clerc Prolif . 472 , t . 23, f. 1.
Scotland .
(Edogonium rivulare , with oogonium and oospore

Plate LXIV jig . 3.
x 400.

Species of which the organs of fructification are imperfectly
known .
a. Oospores globose or sub-globose .
(Edogonium

delicatulum

. Kutz. Tab. in ., t. 33, f . 3.

Pallid , basal cell scarcely lobed at the base, affixed, cells
cylindrical ; oogonia subglobose , inflated , a little extended at
either pole ; oospore perfectly globose .
Size .

Cells •005 --006 mm ., 3 times as long ; oogonia -02 x

•017 mm. ; oospores '012- ’014 mm.
Rabli . Alg . Eur . 355 . Rabh . Alg . Ex . No. 1156 .
Deeside ( Scotland ) .
Plate LXVI . jig . 7.
(Edogonium

(Edogonium delicatulum , with oogonia x 400.
. Katz . Tab. iii ., t. 33, f . 9.

tenellum

Basal cell two to three lobed , at first fixed, terminal joint
obtuse , cells cylindrical or rather clavate ; oogonia very much
inflated ; oospore globose , bright orange .
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Size .

Cells

.

-009 - '011 mm ., 4 - 8 times

as long ; oogonia

•025 mm. diam ; oospore -016 -’018 mm .
Rabh . Alg . Eur . iii., 855 .
Deeside (Scotland ).
Plate LXVI . fig. 6. (Edogonivm tenelbwm, with oogonia x 400.
(Edogonium

hexagonum

. Katz. Tab. in ., t. 35, / . 3.

Oogonia almost globose ; oospores globose , rufous -brown, not
filling the oogonia ; basal cell bifurcate ; terminal cell often
setigerous .
Size .

Cells

*011 -‘013 mm . 2- 4 times

as long ; oogonia

•025 x '025 mm . ; oospore -016 mm.
Rabh . Alg . Eur . iii. 354 .
Vesiculifera hexagona Hassall Algae t . 53, f. 11- 12.
Deeside ( Scotland ).
Plate LXV1 . Jig . 8.
(Edogonium

(Edogonium hezagonum, with oogonia x 400.
Londinense

.

Wittr. Mon. Mdog. p. 39.

Monoecious? oogonia twin or single , globose , cut round (circumscissile ) in the middle , opening by a pore seated in the
fissure ; oospores globose , almost filling the oogonia ; spermo gonia (or androsporangia ?) 1-2 celled , hypogynous .
Size .

Cells

' 01 - -015 mm . 1^ to 5 times as long ; oogonia

•033--035 x -033 --043 mm. ; oospore -027--032 X -027--032
mm. ; sperm , cells •026-,027 X •027--029 mm.
England .
Plate LXV . fig. 4.
(Edogonium

(Edogonium Londinente with oogonia x 400.
fasciatum

.

Kutz. lab . in ., t. 34, f . 6.

Oogonia somewhat globose ; oospores globose , rufous -brown,
almost filling the oogonia ; basal cell usually biiobate , terminal
cell obtuse .
Size .

Cells -028 -' 03 mm ., twice as long ; oogonia -04 mm . ;

oospore '03--032 mm .
DeBary CEdog. t . 3, f. 23-28. Rabh . Alg . Eur . iii ., 354 .
Vesiculifera fasciata Hassall Algae t . 53, f. 6.
Deeside (Scotland ) .
Plate LXVI . fig. 2. (Edogonium fasciatum , with oogonia x -400.
(Edogonium

capillaceum

.

Kutz. Phy . Gen. 255.

Dark green , basal cell attenuated downwards , bifid, terminal
point obtuse , cells sub-cylindrical ; oogonia broadly elliptical ,
2-4 often contiguous , opening by a lateral pore ; oospore nearly
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globose , rufous -brown when mature , loosely involved in the
oogonium .
Size .

Cells

-02 - -025

mm . l | - 3

times

as

oogonia

long ;

•05 x -04 mm. ; oospore -03 --032 mm.
Kutz . Tab . iii., t . 39, f. 6. Rabh . Alg . Eur . iii., 353 .
Deeside ( Scotland ) .
(Edogonium capillaceum , with oogonia x 400.

Plate LXVI . fig. 3.
(Edogonium

Hutchinsiae

.

Wittr. Mon. (Edog. p . 42.

Oogonia single , rather depressedly to somewhat egg -shaped
globose , opening by a pore above the middle ; oospores filling
the oogonium , epispore punctate with little warts ; supporting
cells swollen .
Size .

Cells

’OS- 'OSS mm .,

4- 6

times

as

oogonia

long ;

•062 --075 x "OGS-’OOS mm. ; oospores '06--073 x •055--072
mm. ; supporting cells -04-'05 mm. 2-4 times as long .
Ireland .
The figure is taken from original specimens from Miss Hutohins in the
Royal Herbarium at Kew.
Plate LXv . fig. 1. (Edogonium Hutchinsim , with oogonia x 400.
(Edogonium pxinceps . (Hass). Wittr. Mon. (Edog. p. 42.

Oogonia single , somewhat egg -shaped globose , opening with
a pore above the middle ; oospores globose , not distinctly filling
the oogonium .
Size .

Cells

•037 - -045

mm . lj - 2 ^ times

as long

; oogonia

061--075 x -068- -08 mm . ; oospore -OSS-’OCG x -06--065
mm.
Vesiculifera princeps Hass . F . W . Alg . 195 .
Vesiculifera capillaris Hass . F . W . Alg . 195, t . 50, f. 1-2.
England .
Plate LXV. fig . 2.
gonia (?) x 400.

(Edogonium princeps , with oogonia and (a) spermo -

b. Oospores subelliptic or oval.
(Edogonium

longatum . Kutz. Sp. Alg . p . 364.

Oogonia single (often solitary , terminal ), rarely 2-3 con¬
tinuous , ellipsoid , opening by an operculum , with a narrow
fissure ; oospores globosely -ellipsoid , scarcely filling the
oogonium ; terminal cell obtuse .
Size . Cells •005 - -006 mm. 2- 3 times as long ; oogonia
•016 - -017 x -021--024 mm. ; oospores '015--016 x •0175 --0185
mm.
2 B
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Kutz . Tab . Phy . iii., t . 33, f. 6.

.

Wittr . Mon . (Edog . p . 38 .

Britain .
Plate LXIV . jig . 4. (Edogonium longatum , parasitic upon another
species , with oogonia x 400.
(Edogonium

vesicatum

. (Lyngb.)

Wittr. Mon. (Edog. p . 39.

Oogonia single , ellipsoid , globose , opening by an operculum ,
with a narrow fissure ; oospores ellipsoid -globose , almost filling
the oogonium .
Size .

Cells

’017 -' 21 mm . 1^ - 3 times

as long ; oogonia

•043 --045 x ‘051 --06 mm. ; oospore ■037 -,038 X -041--042
mm .
Kirch . Alg . Schles . p. 59.
Conferva vesicata Lyngb . Hydro . 144 , t . 47 , f. D 1. Eng .
Bot . t . 2476 .
Scotland .
Plate LXV . fig . 5.
(Edogonium

(Edogonium vesicatum, with oogonium x 400.
grande .

Kutz. Tab. Phy . in , t. 37,/ . 1.

Oogonia oval-elliptic , nearly twice as long as broad ; oospores
oval-elliptic, entirely filling the oogonia ; basal cell contracted
towards the base, then dilated and discoid ; terminal cell
obtuse .
Size .

Cells -025 - -035 mm . 3-4 or 5 times as long ; oogonia

•1 x ' 07 mm . ; oospore -09 X "065 mm.
DeBary (Edog . t . 2, f. 1- 14. Rabh . Alg . Eur . ni ., 353 .
Scotland .
Plate LXVI . fig. 4.
(Edogonium

(Edogonium grande , with oogonium x 400.
giganteum

. Kutz. Phyc . Germ. p. 200.

Oogonia single , a little swollen, cylindrically egg -shaped ,
opening with a pore above the middle ; oospores cylindrically
ellipsoid , nearly filling the oogonia (sometimes flask -shaped ,
short necked , and then filling the oogonia ) , epispore delicately
scrobiculate , supporting cells rather swollen.
Size .

Cells ’03 - '024

mm . 2-4-J- times as long ; supporting

cells •054--06 mm. 1-| -1| times as long ; oogonia •057-,069 x
•078 --106 mm . ; oospore -054-'065 x •075 -' 103 mm.
Kutz . Tab . Phyc . iii, t . 37, f. 2. Wittr . Mon . CEdog. p . 42 .
Kirch . Alg . Schles . p. 59.
Vesiculifera lacustris Hass . F . W . Algae 198, t . 52, f. 1.
(Edogonium lacustre Rabh . Alg . Eur . iii, 356 .
Plate LXV. jig . 3.

(Edogonium giganteum, with oogonia x 400.
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(Edogonium

(llass .) Wittr. Gotl. Sotv. Alg. p . 20, t; 1.
/ . 4-6.

crassum .

Oogonia single (rarely twin ), obversely egg -shaped ellipsoid ,
a little swollen , opening by a pore above the middle ; oospores
ellipsoid , not filling the oogonia .
Size .— Cells

-OSS- Obb mm . 2-5 times as long ; oogonia

•065 -’07 x -1-,125 mm. ; oospore •06 - ,066 X •08--llmm .
Wittr . Mon . (Edog . p. 43 . Kirch . Alg . Schles . p . 59 .
Vesiculifera crassa Hass . Alg . t . 51, f. 1.
Plate ( XVI. fig . 1.
(Edogonium

(Edogonium crassum , with oogonium x 400.
subsetaceum

. Kutz. Spec. p . 368.

Basal cell dilated and discoid at the base, rather lobed,
terminal joint obtuse ; oospores broadly oval, golden red , closely
involved in the oogonium .
Size .

Cells -04 --052 mm . equal or twice as long ; oogonia

•065 x -055 mm. ; oospore '06 x -05 mm.
Kutz . Tab . iii, t . 41, f. 1. Babh . Alg . Eur . iii , 352 .
Deeside ( Scotland ).
Plate LXFI . fig. 6.
Genus

(Edogonium subsetaceum, with oogonium x 400.

65 . BULBOCHCETE

.

Ag .

(1817 .)

Filaments articulated , branched , joints thickened upwards , at
or about the apex bearing setai, which are straight , hyaline ,
colourless , more or less elongated , bulbous at the base, cell
membrane usually punctate ; oogonia opening by a lateral pore
above the middle ; mature oospore red ; monoecious or
dioecious.
Reproduction sexual as in (Edogonium . In the dioecious
species nannandrous (dwarf males ) .
The following arrangement of the British species is based on that of
Prof . Wittrock :—
BULBOCHCETE.
Seot . 1. Oogonia globose or subglobose , patent ; oospores with the same
form , and filling the oogonia. Dioecious.
A. Dwarf males unicellular .
None .
B. Dwarf males bicellular .
a . Basal cell of the stem of the male plants shorter than the
spermogonia .
B. intermedia , DBary .
B. polyandra , Cleve.
B. Brebissonii , Kutz .
B. setigera , Ag.
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b. Basal cell of the stem of the male plants longer than the
spermogonia .
B. gigantea , Print/ .
Sect . 2. Oogonia ellipsoid or snbellipsokl ; oospores of the same form ,
filling the oogonia, epispore longitudinally costate , costae more or less
crenulate .
Sub-Sect . 1. Species moncecious.
B. mirabilis , Wittr .
Sub-Sect . 2. Species dioecious.
A. Dissepiment of supporting cell obsolete.
B. pygmoea, Print 7.
B. Dissepiment of supporting cell present .
B. insignia , Prings .
B. rectangularis , Wittr .
Species of which the organs of fructification are imperfectly known .
B. gracilis , Prings .
Section

1 . Oogonia globose , or subglobose ; dioecious .

B. Dwarf males bicellular.
Bulbochoete

intermedia

. PeBary QSdog
. 72, t. 4, / . 1-7.

Oogonia somewhat depressedly globose, seated beneath the
androsporangia, dissepiment of the supporting cell in the
middle ; epispore delicately crenulate (rarely seen) ; andro¬
sporangia 1-2 celled, epigynous, rarely scattered, dwarf males
seated on the oogonia, stem slightly curved.
Size .

Cells ' Oll -'OIO mm . 1^ -3 times

as long ; androspore

cells -013 X -01 mm. ; oogonia'04-'048 X •031--04mm. ; dwarf
males'009--01 x -024-' 026 mm.
Wittr . Mon. (Edog. p. 44, t. 1, f. 18. Kirch. Alg. Schles.
p. 60. Rabli. Alg. Eur . iii, 358.
Britain, Ireland.
Plate LXVII . fig. 1. Bulbochoete intermedia , with oogonia, after
DeBary x 400.
Bulbochoete

polyandra .

Cleve. Wittr. Disp. p. 140.

Idio-androsporous. Oogonia sub-depressedly globose, seated
beneath terminal setai or vegetative cells ; dissepiment of sup¬
porting cell above, or rarely about the middle; epispore deli¬
cately crenulate or nearly even ; androsporangia4-10 celled ;
dwarf males seated on the oogonia, stem a little curved.
Size .

Cells

•015 - ,02

mm ., 3- 5 times

as long ;

oogonia

•035--046 X -032--038 mm. ; androspore cell -013-'014 x
•012--015 mm. ; dwarf males '008-'009 X ' 023 mm.
Wittr . Mon. CEdog. p. 46, t . 1, f. 19, 20. Kirch. Alg. Schles,
p. 61.
Britain, Ireland.
Plate LXVII . fig. 2. Bulbochoete polyandra , with oogonia ; 2a, with
androsporangia x 400.

(Edogoniace
Bulbochcete

Brebissonii
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. Kutz. lab . 1‘hyc. it , 19, t. 86.

Oogonia obcordate-globose, truncate below, erect, seated
beneath terminal setse or androsporangia, dissepiment of sup¬
porting coll low, epispore delicately crenulate ; androsporangia
2-3 celled, scattered or epigynous ; dwarf males seated on the
oogonia, rarely around it, stem straight , or nearly so.
Cells -017 - '02 mm . by 3- 4£ times

Size .

as long ; andro -

spore cells -015 x -015--018 mm. ; oogonia -042--05 x
•037-' 045 mm. ; dwarf males ’Ol-'O^ x '028-' 033 mm.
Wittr . Mon. GEdog. p. 46. Kabh. Alg. Eur. Exs . 1055.
Eabh. Alg. Eur. iii. 359.
Ireland.
Plate LXV1I . Jig. 3. BulbochceteBrebissonii , with oogonia, and dwarf
males x 400.
Bulbochcete

setigexa . Ay . Syn. Alg. Scan. p. 71.

Oogonia depressedly, somewhat quadrangularly globose,

seated beneath terminal setie, or beneath androsporangia; mem¬
brane of the oogonium after fertilisation thickened; dissepiment
of supporting cell a little above the middle, or at the middle;

epispore granulated ; androsporangia scattered or epigynous,
bicellular; dwarf males seated upon or about the oogonia, stem
straight .
Cells

Size .

•025 --028 mm ., 2^ - 5 times

as

long ; andro -

spore cells •018-,02 X 'Oll -'OIS mm. ; oogonia -075--08 X
•06--065 mm. ; dwarf males, ’O^ -'OIS X '034--036 mm.
Wittr . Mon. CEdog. p. 47. Prings. Beitr. 72, t. 6, f. 3.
Kirch. Alg. Schles. p. 61. Eabh . Alg. Eur. iii., p. 358. Hass.
Alg. t . 54, f. 1-4. Eng. Bot. ii. t . 2472. Eng . PI. v, p. 350.
Eng . Bot . i , 2086 .
Conferva vivipara Dillw . Conf . t . 59 .
Bulbochcete Rothii Gray . Arr . 1, 321 ( ?) .

Britain, Ireland.
Plate XLVIII . jig . 1. Bulbochcete setigera , with oogonia and dwarf
males ; a , b, c, development of young plants x 400.
Bulbochcete

gigantea .

Prings . Beitr . 71, t. 6,/ . 1.

Idio-androsporous? Oogonia rather depressed obcordateglobose, seated beneath terminal setas, rarely beneath vegetative
cells ; dissepiment of supporting cell at or a little above the
middle ; epispore verrucose; dwarf males a little longer than
the oogonia, and seated upon it ; stem twice as long as the
spermogonium, arcuate.
Size .

Cells -024 - -027 mm . by 2 - 3 times

as long ; oogonia

•062--066 x -051--058 mm. ; stem of dwarf males ,011-'012 X
•04--045 mm. ; sperm, cell -013-‘014 x •02-,022 mm.
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Wittr . Mon. CEdog. p. 48. Kirch. Alg. Scliles. p. 61.
Rabh. Alg. Eur . iii., p. 357. Quart. Journ . Micr. Sci., 1866,
p. 276.
Britain, Ireland.
Plate LXVIII . Jig , 4. Bulbochcete gigantea , with oogonium and
dwarf male x 400.
Section

2.

Oogonia ellipsoid or subellipsoid .

Sub - Section
Bulbochcete

1.

mirabilis .

Species monoecious .
Wittr. Bisp . CEdog
. 137, t. 1, / . 8, 9.

Oogonia ellipsoid, or rather oblong-ellipsoid, patent , or rarely
erect, seated beneath terminal setae or vegetative cells ; spermo-

gonia 2-4 celled, erect (rarely patent), subepigynous, or
scattered.
Size .

Cells

’016 - 02 mm . 1^ - 1| times

as long ; oogonia

•027--035 x -046--056 mm. ; sperm, cell •01--012 x -007-'009
mm.
Wittr . Mon. CEdog. p. 50.
Britain, Ireland.
Plate LXVIII . fig. 2.
androsporangia x 400.
Sub -Section
Bulbochoete

Bulbochcete mirabilis , with oogonia and
2.

pygmcea .

Species dioecious .
Wittr. Disp. CEdog
. p. 141.

Oogonia ellipsoid, patent, seated beneath terminal set®, or
vegetative cells, in longitudinal section rather quadrangular ;
androsporangiascattered, dwarf males seated about the oogonia.
(Filament at first short, and curved.)
Size .

Cells ■012 - -015 mm . x a third part shorter

or equal ;

oogonia -023-'025 X -034-’04 mm. ; stem of dwarf males
•011--012 x -015--018 mm. ; sperm cell -007--0075 X
•007--0075 mm.
Wittr . Mon. CEdog. p. 52. Quart. Journ . Micr. Sci. 1870,
p. 89.
Bulbochoete pygmcea
, fi. minor, Prings. Beitr. p. 74, t . 6, f.
10.

Ireland, Britain.
Plate LXVIII . fig. 5. Plant of Bulbochcetepygmcea , with oogonium
and (a) section of oospore x 400.
Bulbochoete

insignia .

Prings . Beitr. 72, t. 6, f . 7.

Oogonia ellipsoid, patent or erect, seated beneath andro¬
sporangia or terminal setm ; epispore delicately transversely
striate ; androsporangia epigynous, or rarely scattered ; dwarf
males seated about or upon the oogonia.
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Size .

Cells

•02 - -025 mm . 2^-41 times

as long ; oogonia

•046--05 x ’O?--! mm. ; androspore cell •016-'02 x •02--025
mm. ; stem of dwarf males •017-‘019 X '029-‘031 mm. ; sperm,
cell '01-'Oil x -0075-' 008 mm.
Wittr . Mon. CEdog. p. 55. Kirch. Alg. Schles. p. 62.
Rabh. Alg. Eur. iii. 360.
Bulbochcete Pringsheimiana Arch. Proc. Duhl. Micro. Club p.
38, t . 4.
Ireland.
Plate LXVII . fig, 4. Bulbochcete hisignis , with oogonium and dwarf
male x 400.
Bulbochcete

rectangularis

.

M'ittr. Disp. (Edog. p. 142.

Oogonia ellipsoid, patent , or rarely erect, seated beneath
terminal setae, or androsporangia, or rarely beneath vegetative
cells; androsporangia scattered or epigynous; vegetative cells
somewhat rectangular in longitudinal section (horizontal divi¬
sion of vegetative cells often occurs) . Branches of the plant
few and very long ; dwarf males seated about or upon the
oogonia.
Cells -019 --023 mm ., 1^- 2 times as long ; oogonia ,

Size .

•03--039 x -048--055 mm. ; androspore cell -015-'016 x -016-'027
mm. ; stem of dwarf males •015-*018 x ,022--027 mm. ; sperm,
cell •008-‘0095 x -0055--0065 mm.
Wittr . Mon. (Edog. p. 56, t . 1, f. 22-24.
Ireland.
Plate LTV III . fig. 3. Bulbochcete rectangularis , with oogonia and
dwarf male x 400.

Species of which the organs of fructification are imperfectly

known.

Bulbochcete

gzacilis . Fringe . Beitr . 74, (. 6, / . 9.

Monoecious(?). Oogonia oblong-ellipsoid, patent or rarely
erect, with vegetative cells above ; supporting cells without
dissepiment(?) .
Size .

Cells -013 - -014 mm .,

to 1J times as long ; oogonia

•021--024 x -049--054 mm.
Wittr . Mon. (Edog. p. 57. Rabh. Alg . Eur . iii., 359. Quart.
Journ . Micr. Sci. 1870, p. 89.
Ireland.
Plate LXVI . fig. 9. Bulbochcete gracilis , with oogonium x 400.

178

NEMATOrHYCEJI

Family

VI .

.

ULOTKICHEiE

.

Algte growing either in fresh water ( Vlothrix), or marine or
sub-marine (Hormisda) , or terrestrial (Bormidium, Schizogonium) , either of a bright green or yellowish green colour.
Threads very shortly articulate, simple, very rarely dividing into
single branches, free, now and then laterally connate in bands
(,Schizogonium
).
Primitive cells always many times longer than their diameter,
after repeated division equal, or shorter (rarely a little longer),
all fertile. Cell-membrane either thin ( Ulothrix, Iiormidium)
or thick, sometimes very thick, and distinctly lamellose (Bormiscia) . Cell-contents at first effused, parietal, including a
starch granule, after simple or repeated division transmuted
into gonidia.
Gonidia of two kinds, Macrogonulia sphserical, ovoid, or
ovate-oblong, rounded at one pole, and acute at the other, fur¬
nished with 2 or 4 vibratile cilia, often germinating in the
mother-cell without sexual fertilization. Microgonidia much
smaller, of similar form, furnished with two cilia at one ex¬
tremity. Both kinds of zoogonidia produced within the cells of
the threads, emitted either by a poriform opening in the mother¬
cell, or by the splitting or breaking up of the mother-cell.
For detailed information on this family consult Braun ’s “ Rejuvenes¬
cence ” (Ray Society ), pp . 148, 161, 184, 208, 223 ; Dr . A. Dodel, “ die
Krauskaar -Alge ,” Vlothrix zonatu, in Pringskeim ’s “ Jahrbucher ,” t . x . ;
Cienkowsky “ Zur Morphologie der Ulotricheen ” (1876) ; Thuret , in
“ Ann . des Sciences Naturelles ,’’ xiv . (1850), p. 222 ; and Dr . Braxton
Hicks , in “ Quarterly Journal of Microscopical Science ,’’ 1801, p . 157.
Genus

66 .

HORMISCIA

.

Ares .

(1866 .)

Articulate thread fixed by the basal cell, which is attenuated
downwards; simple, or now and then emitting branchlets.
Cells abbreviated, enclosed by a thick cell-membrane, which is
often manifestly lamellose. Cell-contents green, parietal,
including an amylaceous granule.
Propagation by macrogonidia and microgonidia.—Rabh.
Alg. Eur . hi . 361.

DLOTItlOHBJJ

179

.

The filaments are sometimes cylindrical , sometimes torulose like a
rosary , in consequence of the barrel -like inflation of the separate cells ;
sometimes stretched
out , sometimes frilled and interlacing
each other ,
with a relatively thicker stratified membrane . Vegetative or asexual re¬
production is effected by macrozoospores , which originate 1-4 in a cell ,
and after becoming covered with a transparent
bladder make their exit
through an opening formed in the lateral wall of the mother -cell . The
macrozoospores
are of a thick , short , pear -shape , furnished with four
cilia , a coloured spot , and a contractile
vacuole . After a time they
come to rest , and fixing themselves by the mouth end , they lose their
cilia and envelope themselves in a membrane . The fixed end developes
into a root -like , colourless organ of attachment ; the free end growing
into a club -shaped plantlet , through the cell , dividing into two by a cross
partition , and each of these again in two , and so further . Sexual repro¬
duction arises through repeated bipartitiou
in each cell , from 8 -32 and
more , smaller microzoospores
being produced . They have only two
cilia , and after a swarming for a time they conjugate laterally in pairs ,
forming a zygospore , which attaches itself by the end corresponding
to
the mouth of the microzoospore . It grows very slowly , and finally
breaks up by the simultaneous
division of its plasma into 2 - 14 swarm spores , which constitute the beginning of a new sexual generation . If
any of the microzoospores remain behind in the mother cells , they are
able , without copulation , to germinate and grow into independent plants
which may be seen singly or in groups projecting
from the mother cells .

Hoxmiscia

moniliformis

.

{Kutz.) Itabh . Alg . Iiur . in ., .301.

Pale green , more or less crispate , often mixed with other
Algae ; cells equal or a little shorter than tlieir diameter ; cellmembrane thick , colourless , somewhat lamellose, more or less
constricted at the septa .
Size . Cells •011--014 mm. diam .
Ulothrix moniliformis, Kutz . Tab. Phy . ii., t . 88. Kirch . Alg .
Schl. p. 76 .
In swamps, amongst Sphagnum , &c.
Plate LXX . fig. 1. Portions of threads of Hormiscia

moniliformis

X 400 diam .

Hoxmiscia

zonata . { Web. S( M.)

Aresch. Ohs. p . 12.

More or less bright green , mucous, two or three feet long,
often less , either floating or interwoven, sterile cells equal , or
half their diameter ; fructiferous cells usually a little longer
than broad ; cell-membrane thick , slightly constricted at the
septa .
Size . Cells
mm. ; macrozoospores -012--018 X '01
•012 mm . ; microzoospores -005 -'01 x -004--007 mm.
Rabh . Alg . Eur . iii. , 862 .
Ulothrix zonata , Kutz . Tab . Phy . ii,, t . 90, f. 2. Kirch . Alg .
Schl . p. 76 . Dodel in Prings . Jahrb . t . x., pi. i .-vm .
Lyngbya zonata , Hass . Alg . 220 , t . 59, f. 1-6.
2 o
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Conferva zonata, Web. & Molir. in Ag. Syst. p. 90 ; Harv.
Man. 126. Eng. FI. v., p. 351. Mack. Hib. 224. Dillvv.
Conf. Syn. p. 41. Johnst . FI. Berw. ii., 254. Gray Arr. i.,
311.
Conferva lubrica, Dillw. Conf. t . 47.
Conferva lucens, Eng. Bot. i., t. 1655 ; ii., t . 2475.

In ditches, ponds, swamps, &c.
Plate LXIX . fig.

Hoxmiscia

>Threads in ordinary condition .
c. Portion of a thread with one macrozoospore
in each cell showing the red spot .
d. Macrozoospores free with four cilia .
e. Macrozoospores in the resting state .
f . Macrozoospores germinating .
g . Plantlet of six cells .
h . Threads with ripe microzoospores .
h2. With macro and microzoospores .
i. Microzoospores free with two cilia .
k . Microzoospores in conjugation .
l. Resting zygospores , the result of the conju¬
gation of pairs of zoospores .
m. Portion of threads with growing plantlets
arising from uncopulated microzoospores
left behind in the mother -cells.
n . Three healthy zygospores , 8 months and 9
days old.
o. Zygospore contents differentiating .
p.
„
in a later stage .
q.
,,
very large in two positions , showaltogether 10 zoospores.
r.
,,
with zoospores elongated .

eequalis . (Kutz .) Path . Alg. Eur. nr ., 363.

Yellowish-green, cells equal, or a little longer than their
diameter; cell-membrane, rather thick.
var . catenaeformis

. Kutz .

Bather thicker than in the typical form ; cells a little longer
than their diameter; cell membrane thick, striate, manifestly
constricted at the septa.
Size .

Cells •012 - ,018 mm. diam.

Ulothrix cequalis, Kutz . Tab. Phy. ii., t , 89, f. 1. Kirch.
Alg. Schl. 76.
Ulothrix catenceformis
, Kutz . Tab. Phy . ii., t . 89, f. 2.
In ditches and streams (mostly rapid) attached to aquatic
plants.
Plate LXX . fig. 2. Portions of threads of Ilormisoia
X 400 diam .

catenaiformis

Hormiscia

speciosa .
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( Carm.) Itabh. Alg. Eur . ill ., 363.

Dark green, 1-2 inches long, threads often crispate, cells 2-4
times shorter than their diameter, fructiferous cells subglohose.
Size . Cells '043-' 048 mm. diam.
Ulothrix speciosa, Kutz. Tab. Phy. ii., t. 93.

Lyngbya speciosa, Carm. Alg. App. ined. Harv. Phyc.
Britt , t . 186 B. Brit. FI. ii., 371. Wyatt Alg. Damn. No.
196.
In brackish and fresh water.

Scarcely any good features whereby this can be distinguished from H .
bicolor.
Plate LXX . fig. 3.
diam .
Hoimiscia

Portions of threads of Hormiscia speciosa X 400

bicolor .

(Eng. Bot . I., t. 2288.)

Bright green. Tufts very long, one foot or more ; articula¬
tions two to three times shorter than their diameter, pectinate ;
cell membrane thick, distinctly lamellose.
Size .

Cells -05 mm . diam .

Ulothrix crispa, Kutz . Tab. Phyc. ii., t. 92, f. 4. Kutz . Spec.

348.

Conferva bicolor, Eng. Bot. i., t. 2288.
Tyndaridea bicolor, Eng. Bot. ii., t . 2508. Eng. FI. v., 361.
Ulothrix bicolor, Ralfs, Alg. Exs. No. 13.
(?) Sphceroplea crispa, Berk. Glean, t . 3, f. 1. Harv. Man.

144.

Lyngbya crispa, Jenner FI. Tonb. Wells, 188.

In fresh water.
Whether this be really the Sphca -oplea crispa of “ Berkeley ’s Glean¬
ings ” seems open to reasonable doubt .
Plate LXX. . fig . 7. Portion of thread of Hormiscia bicolor with
microzoospores in lower cells X 400 diam .
Gen . 67 .

ULOTHRIX

.

Kutz .

( 1845 .)

Threads articulate, simple; articulations short, sometimes
shorter than their diameter, rarely a little longer ; cell mem¬
brane thin, often very thin , very rarely lamellose. Cell contents
effused, green, parietal, inclosing an amylaceous granule.
The slight differences between this genus and Hormiscia seems
scarcely sufficient to maintain them as distinct genera .
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Ulothrix

variabilis

.

. Kutz. Tab. Phyc. u ., t. 85, / . 3.

Tale green ; cells equal or a little longer than their diameter,
rarely twice as long ; cell-contents at first always contracted in

a quadrate manner.
Size ,

Cells -005 - -007 mm .

Rabh. Alg. Eur . iii.
Ulothrix subtilis, var. c. variabilis, Kirch. Alg. Sch. 77.
In ditches and slow streams.
The view entertained by Kirchner that this and Z7
. tenerrima are

only varieties of Ulothrix subtilis is probably correct.

Plate LXX.Jig . 4. Portions of threads of TJlothrix variabilis X 400

diam.

Ulothrix

tenerrima

.

Kutz. Tab. Pliy . n ., t. 87, / . 1.

green, or yellowish-green, lubricous; cells mostly equal
length and diameter, now and then a little shorter.

Rale
in

Size .

Cells ‘007 - -01 mm .

Rabh. Alg. Eur. iii., 866.
Ulothrix subtilis, var. e. tenerrima, Kirch. Alg. Schl. p. 77.
In ditches, turbaries, &c.
Plate LXX.fig. 5. Portions of threads of Ulothrix tenerrima X 400
diam.
Ulothrix

tennis . Kutz. Tab. Phyc . u ., t. 89, / . 1, bis.

Dark green, attached, from half to two or three inches long,
mucous, cells equal or 2-4 times shorter than their diameter,
cell membrane thin, homogeneous.
Size .

Cells •017 - ,026mm .

Rabh. Alg. Eur . iii., 366. Kirch. Alg. Schl. p. 78.
In ditches and streamlets.
Plate LXX. fig. 6.
diam.
Ulothrix

Portions of threads of Ulothrix tenuis X 400

(Hormidium ) radicans . Kutz. Tab. Phyc. it ., t. 95, f. 3.

Yellowish green, rather rigid, densely interwoven in a soft

velvety green stratum, cells either nearly equal or 2-3 times

shorter than their diameter.
Size .

Cells

•0075 - ' 0095 mm .

Rabh. Alg. Eur. iii., 367. Kirch. Alg. Schl. p. 77.
Hormidium nmrale, Kutz. Phy. Germ. p. 193.
Lyngbya muralis, Ag. Syst. p. 74. Eng . FI. v , 370. Hass.
Alg. 221, t . 59, f. 7. Eng. Bot. ii., t . 2522. Jenn. Tunb.

183

CL0TRICHEA2 .

Harv . Man . 160 . Johnst . FI . Berw. ii., 259 .
Wells , 188 .
Mack. Hib . 238 .
Conferva muralis , Dillw . Conf. t . 7. Eng . Bot . i., t . 1554 .
Ihmida muralis , Gray Arr . i., 282 .
Oscillatoria muralis , Grev . FI . Ed . 304 . FI . Dev . ii., 57.
Hook . FI . Scot , ii., 79.
On the naked ground , rocks , walls, &c.
Kutzing has in some of his works applied to the terrestrial species of
Ulothrix the generic name of Ilormidium, which is only of sectional

value.

Plate LXXI , fig. 1. Portions of threads of Ulothrix radicates
X 400.
Ulothrix

(Hormidium ) parietina .

t. 97,/ . 1.

(Vauch.) Kutz. 7'o.b. I‘hyc. II.,

Bright yellowish green , flexuous and interwoven , cells half
as long as broad , cell membrane thin , hyaline , homogeneous .
Size .

Cells

' 009 - -016

mm .

Babh . Alg . Eur . iii., 367 . Kirch . Alg . Schl . p. 78 .
Hormidium parietinum , Kutz . Phyc . Germ . p . 193.
On walls , trunks , &c.
Plate LXXI, fig, 2.
X 400 diam.
Gen . 68 .

Portions of threads of Ulothrix parietina

SCHIZOGONIUM

.

Kutz .

(1843 .)

Threads as in Ulothrix , or in many places laterally connate
(duplicate or triplicate ), or by cellular division in two directions
forming narrow flat bands , which are more or less crispate .
In 1861 Dr. Braxton Hicks indicated bis belief that Schizogonium was
only a condition of Ulothrix in which the threads had become connate,
of which Prasiola was only a frondose form. He says, “ the whole of
these changes are so palpable, can be observed so constantly, and are,
at the same time, so simple in their relations to one another, that one
can scarcely imagine how they can have been separated, not only into
distinct species, but into different families of Algae. Thus the linear
stage is called hgnghya (Ulothrix) ; the early stage of collateral seg¬
; the adult stage, the Prasiola ; while the
mentation, the Schizogonium
.” And again,
gonidial growth has been classed under Palmellacece
“ the only real difference between the first two is, that whereas Lyngbya
(Ulothrix) is a tnbo containing distinct cells within, which, when old
undergo collateral subdivision, to form a band of two, four, or eight
row’s of cells, Schizogonium is a band of two or eight rows of cells,
which, when young was but a single row, contained in a tube, which
is only two different ways of stating the same facts. The comparison
of the last two is of the same kind. For as Prasiola, when old, is com¬
posed of many rows of cells, but which arose from a single row, there
must have been a time in its life when it had two, four, or eight
, for there is no other
rows, and thus have been a Schizogonium
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structural difference between the two .” The whole of the communica¬
tion from "whence the above is quoted is worthy of attentive perusal ,
at least in so far as the relations between Ulothrix and Schizogonium
are concerned . It is entitled “ On the Diamorphosis of Injngbya , &c.,“
in the “ Quart . Journ . of Microscopical Science ” for 1861, pp . 157- 166.
Schizogonium

murale . Kutz. Tab. Phyc . n ., t. 98, / . 1.

Dark green, forming a broadly expanded soft velvety
stratum, threads sometimes free, here and there two or three
united, cells 2-4 times shorter than their diameter, pectinate,
often crowded, sometimes interrupted, cell membrane rather
thick, colourless, slightly undulated and constricted.
Size .

Cells

-Olb - ' OIS mm .

Eabh. Alg. Eur. iii., 368. Kirch. Alg. Schl. 78.
On moist walls and naked ground.
Plate LXXI . fig. 3. Portions of threads of Schizogonium murale
X 400 diam .

Family

VII .

CHROOLEPIDEiE

.

Aerial algae, coloured golden yellow, orange or red-brown,
when dry often becoming greenish grey ; more or less fragrant

with the odour of violets. Threads articulate, variously
branched, cell membrane thick, or somewhat thick, firm, almost
cartilaginous, collected in minute tufts, or densely interwoven
in a thin or thick tomentose stratum. Cell contents oily or
granulose, either red, orange, or yellow brown, growing paler
after death.
Propagation by zoogonidia, produced in proper cells
(sporangia) which are terminal, or by prolification formed
laterally. Zoogonidia oblong-oval, furnished at one extremity
with two vibratile cilia.—Rabh. Alg. Eur . iii ., 371.
Gen . 69 .

CHB .OOLEPUS

.

Ag .

( 1824 .)

Characters the same as given above for the family.
There appears to us no occasion or justification for the substitution
of Trentepohlia for the above generic name as some authors have
done.
The following is an abstract of the process of reproduction , as ob¬
served by tlr . Caspary . (Flora , Sept. 28, 1858). “ The apical cell of
the threads has often a globular or pulvinate appendage , of a highly
refractive nature , furnished with transverse vrinliles , and frequently
also with a protuberance at the top . The whole cavity of the cells is
filled with granular matter , mostly of a brownish red colour, but it
frequently happens that the inner granules only are brownish red ,
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seem
whilst the outer oues are green . The reddish brown granules
A great number of the threads terminate with a globose
to be oil drops
becomes the mother cell of
cell , which subsequently
much thickened
of the
the zoospores . This mother cell is rarely found in the middle
under
threads . Occasionally , but still more rarely , the cell immediately
into a thread .
itself sideways and upwards
the mother cell elongates
of
cell
The mother cell of the zoospores , when it forms the terminal
size ,
the thread , bears a conical mass of gelatine , often of considerable
at its
which , however , is seldom on the crown of the cell , but usually
escape
side . In those mother cells in which the zoospores are about to
into small oval cells is clearly perceptible ,
a division of the contents
into a short
and at the side , or near the top , the wall is extended
vesicle ,
papilla . The contents emerge in the form of a well defined
through the ruptured papilla , some¬
with the zoospores penetrating
times , however , no vesicle is formed . A few moments after emerging
the vesicle bursts , doubtless by absorption of water , and the zoospores
of a
swim about in every direction . The remnants of the vesicle are
nino
gelatinous nature . The escape of the zoospores was observed from
upon
in the morning till four in the afternoon , and seems to depend not
with
the influence of light , but solely upon the effect of moistening
are very small , ‘0035 -*0033 mm . They are
water . The zoospores
free
filled with reddish brown granular matter , the apex alone being
long as
and hyaline ; there are two cilia , about three or four times as
rotate
the spore . The apex with the cilia is directed forwards . They
whilst swimming ; their motion being so rapid as to prevent
perpetually
when
a clear view of them , except when stopped by some obstacle , or
a clear
their motion is becoming retarded . The cell is surrounded by
only
highly refractive border looking like gelatine , but which may be
in motion for about an hour
an optical appearance . ' After continuing
them¬
the zoospores become sluggish , sink , become globular , elongate
selves , and shortly a division of the cell takes place by a transverse
in the
septum . Some reddish brown granules usually remain behind
empty mother cell , and in the remnant of the vesicle . Oftentimes
they
some zoospores cannot emerge from the mother cell , and then
variety
sometimes germinate in it . These observations were made on a
Quart . Journ . Micro . Science , vm . ( 1860 ), p .
aureus .
of Chroolepns
159 .

Chxoolepus

aureus .

(Linn). Kutz . Tab. iv., t. 93.

Golden red or orange. Threads either collected in small
tufts, or spreading in a soft silky stratum, sometimes intricately
and densely expanded and very much branched. Cells as long,
or two to three times as long as their diameter.
Size .

Cells

*01 - ’012

mm . diam .

Zoosporangium

*02 x

■03 mm.
Eng. FI. v., p. 380. Eng. Bot. ii., t . 2528. Harv. Man.
189. Mack. Hib. 246. Eab. Alg. Eur . iii., 371.
Conferva aureayDillw. Conf. t . 35.
Byssus aurea, Eng. Bot. i., t. 212. Lightf, FI. Scot. p. 1002.
Hull Br. FI . 307. Belhan Cant. 446. Huds. FI. Ang. 606.
Sibth. Ox. 338. Purton Midi. FI. ii., 606. Bay. Syn. 56, No.
6. Abbot-Bedf. 276. With. An*, iv., 144.
Ceramiuni aureum, Hook. FI. Scot, ii., 86.
Amphicomum auremn}Johnst . FI. Berw. ii., 243.

186

NEMAT0PHYCEA5

.

Trentepohlia aurea, Ag. Syst. p. 36.
Eciocarpus aureus, Lyngb. Hydro. Dan. t . 44.

lid. 315.

Grev. FI.

On walls, rocks, chips, bark, &c.
Plate LXXII . fig . 1. Portions of filaments X 400 a, zoospor¬
angium ; b, zoospore ; c, same at rest ; d, germinating zoospore.
Chroolepus

odoratus .

(Lyngb.) Ag . Syst. 35.

Stratum thin, rather tomentose, rufous-tawny (when dry
cinereous, becoming greenish) . Threads and branches abbre¬
viated, erect, parallel, flexuously curved, torulose ; cells equal
or twice as long as their diameter.
Size . Cells '02--025 mm. diam.
Eng. FI. v., 381. Harv. Man. 190. Eabh. Alg. Eur. iii.,
372.
Conferva odorata, Lyngb. Hydr. Dan. t . 57. Johnst . FI.
Ilerw. ii., 245.
On the bark of various trees, especially of Birch and
Poplar.
Plate LXXII . fig. 2. Portion of thread of Chroolepus odoratus x 400.
Chroolepus

Iolithus .

(Linn .) Ag. Syst . p . 34.

Stratum thin, or a line thick, ' reddish-orange, glaucous or
dirty greenish when dry, threads and branches elongated, rather
dichotomous, variously curved, ascending ; cells one and a half
or three times as long as their diameter, in the upper portion
of the branches reaching to double that proportion.
Size . Cells -025--04 mm. diam. Zoosporangium’05 mm.
diam.
Eng. FI. v., 380. Eng. Bot. ii., p. 189. Harv. Man. 189.
Mack. Hib. 246. Eabh. Alg. Eur . iii., 373.
By sms Iolithus, Linn. Spec. 1638.
Hull. Br. FI. 308.
Olivia violacea, Gray. Arr . i., 350.
Trentepohlia Iolithus, Wallr. Comp. iv. 151.
On rocks, in moist places.
Plate LXXII . fig. 4. Portion of thread of Chroolepus Iolithus x 400 ;
a , zoosporangium x 400.
Chroolepus

ilicicolus

. Fmq. Bot. it ., t. 2529.

Filaments erect, alternately branched, forming tufts of a
permanent tawny-yellow. Cells nearly as long as broad.
Size . Cells about -03 mm. diam.
Conferva iiicicolu, Eng. Bot. i., t . 1639.
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Chroolepus aureus, Eng . FI. v., 380, in part.
On Holly bark.

Included in Harvey’s Manual (p. 189) under Chroolepus
aureus. Figured from the original specimen.
Plate LXX1I. fig. 5.
X 400.

Portion of thread of Chroolepus ilicieolus

Chroolepus

lichenicolus

. Ag. Syst. 34.

Tufts red-orange ; threads erect, tufted, alternately branched,
rigid ; cells slightly tumid, as long as broad.
Size .

Cells -012 mm . diam .

Zoosporangium

about '015

mm. diam.
Eng . Fl.v., 381. Eng . Bot. ii. t ., 2530. Harv. Man. 190.
Mack. Hib. 247.
Conferva lichenicola, Eng. Bot. i., t . 1609. Dillw. Conf. p.
56.
Chroolepus abietinum, Eabh. Alg. Ear . iii., 372, in part.
On Lichens and old trees.
Figured from the original specimens.
Plate LXXII . fig. 3. Portion of thread of Chroolepus abietinum ,
var . lichenicolus X 400.
Chrrvi -,

Species Excluded.
Chroolepus
This

v *di>'

Arnottii . Harv. Man. p . 191.

is a fungus, Antennaria Arnottii, Berk in Herb.
Chroolepus

ehenea .

11am. Man. p . 189.

Conferva ebenea, Dillw. Conf. t . 101.
Byssus nigra, Eng . Bot. i., t. 702.
Probably a species
Chroolepus

of

Ilelminthosporium
.

melaenus

.

Carm. in Harv. Man. p . 189.

Conferva melaena, Lyngb. Hydrot. 57.

Apparently a Torida.
Chroolepus

mesomelas

.

Carm. in Harv. Alan. p . 189.

Torula mesomela
, Carm. Alg. App.
We have seen no specimen, but it
tion to be Ilelminthosporium
.

would appear from

descrip-

2 D

188

NHMATOPllYCKAS

Family

VIII

.

.

CELETOPHORACEvE

.

Aquatic or swamp-living alga?, rarely terrestrial, monoecious
or dioecious
. Articulate filaments various, often dichotomously

branched, not rarely fasciculately branched, accumulated in
tufts or pnlvinules, nestling in a somewhat fluid or firm gela¬
tinous mucus, or constituting, for the most part, a filamentose,

rarely a somewhat foliaceous thallus (formed from a single
stratum) .
Propagation by oospores after sexual fecundation, or by zoogonidia ; the latter produced singly, or by the division of the
cytioplasm, or contents of the sporangium, into eight or sixteen.
Genus

70 .

RIICROTHAMNION

.

Rag . (1849 .)

Articulate filament dichotomously or trichotomously branched,
now and then very much branched, straight , with the terminal
cell obtuse, or nearly so, afterwards swollen, forming a sporan¬
gium. Cell contents effused, containing scattered amylaceous
granules. Propagation by zoogonidia. Plants microscopical,
more or less with a gelatinous investment.
Micxothamnion vexator . Cke. in

Grevillea

xi ., p. 75.

Filaments erect, very slender, dichotomously branched, more
or less growing in tufts. Cells cylindrical, longer than broad,
not at all constricted at the joints , dissepiments scarcely visible.
Cell membrane thin , pellucid.
Size .

Cells about -003 mm . diam .

Attached to aquatic plants in clear springs, &c.
A very delicate plant, first found by Mr. Turner in Yorkshire, and
since detected in several localities in England. Very much more slender

than M. strictissimum.

Plate LXXIII . jig 1. Filaments of Microthamnion vexator X 400.
a, tufts of plants natural size.
Genus

71 .

STIGEOCLONIUM

.

Kntz ,

( 1843 .)

Articulate threads simply branched, branches and branchlets
scattered, rarely approximate in a fasciculate manner, acute at
the apex, sometimes attenuated into a colourless bristle, at times
extended very long, at other times furnished with shortly
subulate branches. Cell membrane very thin and hyaline, homo¬
geneous. Cell contents with the chlorophyll arranged in
transverse bands.
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Propagation by oospores or zoogonidia, the latter formed by
division (4-16) of the cell contents, each zoospore furnished with
a red parietal spot and four vibratile cilia.
Stigeoclonium

thexmale . Braun in Kutz . Spec. p . 352.

Bright green, very much branched in a fasciculate manner,
somewhat creeping at the base, filaments and branches attenu¬
ated upwards to the cuspidate apex, branchlets for the most
part alternate, rather remote, nearly erect or somewhat diver¬
gent, setiform, joints variable in length, at the base of the
filaments equal or twice as long as the diameter, becoming
turgid, in the upper part of the branchlets 3-5 times as long as
the diameter ; chlorophyllose bands broad, sometimes effused.
Size . Cells ' 012 mm.
Rabli. Alg. Eur. iii., 376. Kutz. Tab. Pliyc. iii., t. 2, f. 4.
Draparnaldia elongata, Hass. Alg. 123, t. 10, f. 3. Ann.
Nat . Hist . Aug. 1842, xi., p. 4.
In thermal springs, &c.
Hassall found this species on one occasion growing in a horse -trough .
It is sometimes mixed with other algae in ditches .
Plate LXXIII . fig. 2.
zoogonidia X 100 diam .

Filament of Stigeoclonium thermale

Stigeoclonium

with

tenue . Ag. 8yst. 57.

Bright green, lubricous; filamentsa little branched, branches
nearly simple, cells equal or 2-3 times as long as their diameter,
more or less distinctly constricted; chlorophyllose bands
narrow ; branchlets scattered, shortened, nearly erect, subulate;
cells at the base longer than broad, abbreviated towards the
apex.
Size. Cells -01 mm. diam.
Kutz. Tab. Phyc. iii., t . 3, f. 1. Rabh. Alg. Eur . iii., 377‘.
Kirch. Alg. Schles. p. 68.
Draparnaldia tenuis, Eng . FI. v., 388. Eng . Bot. ii., p. 199.
Harv. Man. 122. Mack. Hib. 222. Hass. Alg. 123, t . 11,
f. 2.
Conferva lubrica, Dillw. Conf. t . 57. Grev. FI. Ed. 318.
Hook. FI. Scot, ii., 82. Gray Arr . i., 303.
Conferva exigua, Dillw. Conf. t . 2 (young) .
In streams and ditches.
“ At first the filaments are enclosed , in the manner of a Chmtophora ,
in a common , somewhat definite gelatine j afterwards , on its bursting ,
they issue from it like a Conferva , but are at all times very gelatinous .”
—Harvey .

date LXXIII. fg , 3.

Filament of Stigeoclonium

tenueX 400 diam.
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Stigeoclonium protensum . (Dillw.) Kutz. Tab. Phyc. in ., t. 8, / . 2.

Pale green, casspitose, slender; filaments and branches long
drawn out ; cells almost cylindrical, equal or twice as long as
their diameter; terminal cell extended into a colourless bristle ;
branches usually scattered, rarely in pairs, with the extremities
cuspidate, piliferous.
Size .

Cells '015 mm. diam.

Eabh. Alg. Eur . iii., 378.
Draparnaldia condensata, Hass. Alg. 122, t . 11, f. 1. Ann .
Nat. Hist, xi., 429.
Conferva protensa, Dillw. Conf. t . 67. Gray. Arr. i., 303.
In slow streams.
Plate LXX1V . fig. 1. Filament of Stigeoclonium protensum. a,
zoosporesX 400 diam. ; b, branchlet of form called S. irregulare X
diam.

400

Stigeoclonium

nanum . (Dillw.) Kutz. Spec. p . 352.

Filaments alternately branched ; branches abbreviated, a
little attenuated upwards, obtuse, not piliferous; cells equal or
a little shorter than their diameter, in the upper part equal.
Size .

Cells ’008 mm. diam.

Eabh. Alg. Eur. iii., 380.
Draparnaldia nana, Hass. Alg. 124, t . 10, f. 3.
Draparnaldia sparsa, Hass. Ann. Nat. Hist, xi., 428.
Conferva nana, Dillw. Conf. t . 30.
In streams (the Wye) .
The following are Dillwyn’s remarks on this species:—“ The minute¬
ness of the filaments, which in length seldom much exceeded a line,
prevented me from ascertaining their nature so fully as I could have
wished. Their colour is pale brown, tinged with green, sub-diaphanous
under the microscope. They appear to consist of a single stem, beset
at uncertain distances with alternate branches, which are again clothed
with short, simple, solitary ramuli, placed at small distances from each

other, most commonly alternate , although sometimes two or more
together are disposed on the same side. All of them are finely acumi¬
nated ; the dissepiments are very apparent, and divide the filament into
joints, all of equal size, of which the length is about double tbe thick¬
ness. To the naked eye this plant appears, when taken from the water,
like a mere mass of decaying vegetable matter. Its extreme minuteness
might fairly induce a suspicion whether it is in reality anything more
than the seedling of some known Conferva. It adheres to either glass
or paper.”
Plate LXXIV. fig . 2. Filament of Stigeoclonium nanum X 400
diam., figured from Dillvvyn’Boriginal specimen.
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fastigiatum . (Halfs .)
t . 8, / . 1.

Kwtz. Tab. Phyc. hi .,

Pale green, small, thread very much branched, fastigiate,
radiately disposed, mucous, upper branches alternate, fastigiate,
moniliform, somewhat pinnate, a little spreading, extended at
the apex in a long bristle ; cells of the filament three times as
long as broad, the branches equal or twice as long, swollen,
constricted at the joints.
Size .

Cells ‘012 mm . diam .

Rabh. Alg. Eur. iii., 380.
Chcetophora fastigiata, Ralfs. Alg. Exs ., No. 9.
Attached to aquatic plants.
Plate LXXIF . Jig . 3.
400 diam .
Genus 72.

Filament

of Stigeoclonium, fastigiatum

DRAFARNALDIA

X

. Ag . (1824.)

Articulate thread simply branched, formed of large cells, for
the most part hyaline, with a broad chlorophyllose band, always
sterile ; more or less densely furnished with penicellate fascicu¬
late branchlets, alternate or opposite, composed of smaller
fertile cells. Terminal cells of all the branches empty, hyaline
and sterile, more or less elongated into a bristle.
Propagation by resting spores or zoogonidia.
Draparnaldia

glomerata . Ag . Syst. p . 59.

Filaments and primary branches colourless, or nearly so ;
lower cells equal, or a little shorter than their diameter, dis¬
tinctly constricted at the joints ; chlorophyllose bands narrow,
pale green, primary branches spreading at right angles, some¬
times opposite ; fascicles of the branches crowded, alternate or
opposite, densely branched, obtuse, oval.
Size .

Cells of main thread

-035 mm ., of fascicles ’008 mm .

Eng, FI. v., 388. Jenner Tunb. Wells 176. Eng . Bot. ii.,
t . 2545. Harr . Man. 121. Grey. FI. Ed. 321. Mack. Hib.
222. Flor . Dev. ii., 50. Hook. FI. Scot, ii., 77. Gray. Arr .
i., 302. Hass. Alg. 120, t. 13, f. 1. Rabh. Alg. Eur . iii., 381.
Kirch. Alg. Schles. p. 67. Kutz. Tab. Phyc. iii., t. 12.
Conferva muiabilis, Dillw. Conf. t. 12. Eng . Bot. i., t .
1746.
Batrachospermum conglomeralum
, Vaucli. Conf. t . 12, f. 1.
In clear pools or slow streams.
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Very common, and well known .
disposition of the fascicles .

.

Variable in the size, number , and

Plate LXXV. fig. 1. Portion of filament of Draparnaldia glomerata
X 400 diam . Fig . 2, portion of filament of the variety distans X 400
diam .
In 1857 Dr. Braxton Hicks first described in the “ Journal of the
Linnean Society ” (Vol. i., p. 192) what he believed to be a new species of
Draparnaldia under the name of Draparnaldia cruciata , of which we
know nothing except from his description and figures , from which we
are disposed to regard it as a variety of Draparnaldia glomerata . It
was first found in the New Forest , and was more fully illustrated 'in the
“ Quarterly Journal of Microscopical Science ” (Vol. ix., 1869, p. 383,
pi . xix.). “ Nothing ,” he says , “ is more remarkable than the direction
taken by the branches , which diverge strictly at right angles to the
stem . Even the lesser kind , called tufts , and their branchlets , pass off
in this way , and as four generally spring from the same joint , there is
a cruciate arrangement in every part .”
The following is given as its description :—“ Frond 3-4 inches long .
Light green colour, not so green as D . glomerata and D . plumosa ,
possessing a flocculent appearance when in water , and highly mucous
when out of water . Every portion is surrounded by a distinct layer of
transparent mucous , extending on each side to the distance of three
diameters of the included ramulus . This is most easily seen after two
days , when extraneous matter adheres to the mucous . The main filament
is composed of cells very slightly inflated , 3-4 times longer than wide,
about -g-g^yth of an inch wide, delicately fasciated . Primary ramuli pro¬
ceeding at right angles , chiefly in whorls of four , from the main
filament , with an interval of 50- 60 cells. The sub -ramuli also proceed
in the same way from the primary ramuli , giving the plant a cruciate
appearance . The cells of the ramuli as wide as long , the larger fasciated ,
the smaller quite filled with green chlorophyll . The interspace of 50-60
cells of main filament being great , to the naked eye it appears
nearly bare , but by higher magnifying powers small tufts , like
those terminating
the sub -ramuli , appear at about every ten
cells ; some larger , and approaching somewhat the sub *ramuli ,
while the others are very simple. The larger terminal and lateral
tufts have a pyramidal form , and from all their divisions pro¬
ceeding at right angles it appears much like • a fir tree . All
the ultimate tufts bear cilia , as in the other Draparnaldice , but of
extreme length and tenuity . From the 1-3 basal cells of the ramuli
often roots spring , coiling themselves round the main filament , and
even spreading away from it , and sometimes the free point becomes
converted into a tuft , like those on the main filament . The smaller
tufts at times possess them . When the plant is mature the ramuli
disengage themselves , and can be seen floating about with their roots ,
probably ready to attach themselves to any suitable object , and so
become separate plants . Zoospores not so large as in D . glomerata ,
being oval, and about *0004 X *0003 inch . A whole tuft undergoes the
process simultaneously .”
“ It can easily be distinguished from D . plumosa and D . glomerata
by the divisions diverging at right angles , and in whorls of chiefly
four (giving the cruciate appearance ), the perceptible mucous sheath ,
exceeding delicacy of the cilia, extreme tendency to give out radicles ,
the nearly equal width of the main cells, as also their greater length .
The fir tree -like form of the tufts are so unlike the flexible shape of
the other species .”
A comparison of the plate given with the description we are bound to
say does not completely bear out all the distinctions .
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Draparnaldia plumosa . ( Vcmch
.) Ag. Syst. p. 58.
Threads and primary branches hyaline , cells equal or shorter
than their diameter , rarely a little longer , a little , or but scarcely
constricted at the joints , cldorophyllose bands narrow , bright
green , lower cells of the branches equal or almost twice as long
as their diameter , upper cells cylindrical , attenuated , 2-5 times
as long as broad , sometimes not piliferous , fascicles of the branches
densely branched , elongated , with an acutely lanceolate outline ,
erect , somewhat appressed .
Size

.

Cells

of

main

thread

' 045

mm ., of fascicles

-008

mm .

Eng . FI . v., 388 . Eng . Bot . ii ., t . 2544 . Harv . Man . 121 .
Johnst . FI. Berw . ii., 258 . Mack . Hib . 222 . Flor . Dev . ii., 50.
Hook . FI . Scot , ii., 77. Gray Arr . i., 303 . Hass . Alg . 121 , t .
12, f. 1. Rab . Alg . Eur . iii., 382. Kirch . Alg . Schles . p. 67.
Kutz . Tab . Phyc . iii., t . 14.
Conferva lubrica , Eng . Bot . i., t . 2087 .
In slow streams or pools .
Much less common than the preceding species.
Plate LXXVI . fig. 1. Portion of filament of Draparnaldia plumosa,
Portion of filament of the variety pu lohellax 400.

X 400. pig. 2.

Genus 73. CHSTOFHORA . Sehranli. (1789.)

Articulate filaments , with the primary branches radiately dis¬
posed , composed of elongated vegetative cells, with chlorophyll
bands as in Draparnaldia and Stigeoclonium; divided upwards
into numerous branchlets , which are shortly artoculated , the
ultimate joint attenuated , often empty , scarcely or not at all
lengthened into a thread , ultimate branchlets iii more or less
crowded fascicles, involved in a firm gelatinous , coriaceous, or
hard mass , of a globose or subglobose , or plane , expanded ,
variously lobed form . Propagation the same as in the preced¬
ing genera .
Chsetophora pisiformis . (Both.) Ag. Syst. p. 27.
Thallus globose , about the size of a pea , often smaller (now
and then as large as a cherry ), bright green , even, shining ,
sometimes aggregated , not rarely confluent .
Size

.

Cells

-006 - ' 009

mm . , of branches

‘006

mm .

Hass . Alg . 128, t . ix ., f. 5, 6. Ivutz . Tab. Phy . iii., t . 18,
fig. 3. Grev . Sc. Crypt . FI ., t . 150. Eabh . Alg . Eur . iii., 383 .
Kirch . Alg . Schl . p. 69. Eng . FI . v,, 389 . Harv , Man . 123 ,
Berk . Glean , t . 1, f. 1.
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Ulvapisiformis, Huds. FI. Ang. 572. With An-., iv. 120.
Chwtophora elegans, Lyngb . Hydro, t . 65.
On submerged plants.
Plate LXXVII . fig. 1.
size, and filaments X 400.

Plants

of Chcetophora pisiformis , natural

Chaetophora tuberculosa

.

(lioth .) Ag. Syst.

Thallus subglobose, the size of a cherry, bright or pale green,
surface tuberculose, elastic, fascicles of branches very dense,
lower articulations cylindrical, the upper swollen, extremities
cuspidate, sharp pointed, rarely hair-like.
Size .

Cells •009- -012 mm., of branches -008 -‘01 mm.

Harv. Man. p. 122. Hass. Alg. 126, t. 9, f. 7, 8. Kutz .
Tab. Phyc. iii., t . 19, f. 1. Rabh. Alg. Eur. iii., 883. Eng.
FI. y., 389. Jenner Tunb. Wells p. 178. Eng . Bot. ii., t.
2547. Johnst . FI. Berw. ii., 260. Mack. Hib. 223. Hook.
Scot, ii., 76. Kirch. Alg. Schles. p. 69.
Rivularia tuberculosa, Eng . Bot. i., 2366.
In clear water.
, natural
Plate LXXVIII , fig. 1. a , plant of Cheetophora tuberculosa
size, b, filaments of same X 400 diam .
Cheetophora elegans . (Roth.) Ag. Syst.

Thallus the size of a pea or a cherry, pale green, surface
even, elastic, soft, now and then becoming hard, fascicles of
branches lax, rather flaccid, extremities shortly cuspidate, often
terminating in a hair.
Size .

Cells -007 - -009 mm., of branches -005-'007 mm.

Kutz . Tab. Phyc. iii., t. 20, f. 1. Rabh. Alg. Eur . iii., 384.
Kirch. Alg. Schl. p. 69. Eng. FI. v., 389. Jenner Tunb.
Wells 178. Mack. Hib. 223. Harv. Man. 122. Grev. FI.
Ed. p. 321. Hass . Alg. 127, t. 9, f. 3, 4.
Rivularia elegans, Eng. Bot. i., t . 1797. Purton Mid. FI.
ii., 618.
In clear water, attached to submerged plants.
.
Paler in colour, and more hyaline and gelatinous than C. pisiformis
natural
Plate LXXVII . Jig . 2. a, plants of Cheetophora elegans
size , b, zoogonidia , c, filament X 400.
Cheetophora endivaefolia . Ag. Syst. p . 28.

Thallus linear, flattened, l -l inch, now and then elongated,
with
bright or dark green, dichotomously laciniato ( sometimes
branches
primary
and
threads
),
jluitans
lliccia
the habit of
mostly colourless, here and there with green zones, parallel 5
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fascicles of brandies lateral, more or less dense, spreading arti¬
culations more or less swollen, nearly equal in length and
diameter, constricted at the joints , cell contents grannlose,
effused.
Size .

Cells

' Ol - ' Olo

mm ., of branches

' OOS- ' Oll

mm .

Kutz. Tab. Phy. iii., t . 21, f. 2. Rabh. Alg. Eur. iii., 385.
Kirch. Alg. Sclil. p. 70. Eng . FI. v., 389. Eng. Bot. ii., t .
2546. Harv. Man. p. 122. Johnst . FI. Benv. ii., 261. Mack.
Hib. p. 222. Hook. FI. Scot, ii., p. 76. Hass. Alg. 125, t. 9,
f. 1, 2.
Batrachospermum fasciculatum, Vanch. Conf. p. 116, t . 13.
Ulva incrassata, Eng. Bot. i., t . 967. Huds. FI. Ang. ii.,
572. With . Arr. iv., 124.
Conferva gelatinosa Dames cornu, Ray Syn. p. 60.
Tremella gelatinosa Dama cornmtm,Hill. Muse. 51, 1. 10, f. 10.
Bivularia incrassata, Purton Mid. FI. iii., p. 179.
Myriodactylon endives folium, Gray Arr. i., 302.
In ditches, &c.
Exceedingly variable in the form of the thallus , and henco divided
into 7 or 8 varieties .
Plate LXXVIII . fig. 2. a , plants of Chestopliora endivesf
lia ,
natural size, b, portion of filament X 400 diam .
Chaetophora punctiformis

.

Kutz. Tab. Phyc. iii ., p. 4, t. 18, f . 2.

Echinella articuhita, Eng. Bot. ii., t . 2555.
Conferva echinata, Eng . Bot. i., t . 1378.
Assuming that Mr. W. Phillips ( Grevillea ix., p. 5) is
correct in the presence of globose basal spores, this will have
to find a place in Rivularia, and not in Chcstophora
.
Genus

74 .

C OLEOCHTETE

.

Bnb . ( 1844 .)

Articulated filaments branched, either united in a pulvinule,
or little cushion, or expanded in a flat, somewhat disc-shaped
parenchymatous thallus ; cells oblong, more or less dilated in
front, sometimes bearing from the back or upper surface a
hyaline bristle, which is sheathed at its base.
Propagation by oospores resulting from sexual fertilization,
and by zoogonidia. Zoogonidia single in the fructiferous cells,
either globose or broadly oval, furnished with two vibratile cilia.
The Coleochsetese are small discoid Algae, from 1 to 2 mm. in
diam .,
bright green colour, constructed of branched rows of cells . They
are
found attached to submerged plants in stagnant or slow-moving
and form circular , closely -pressed discs . The chlorophyll is in streams ,
plates or large granules . Some of the cells bear colourless erect parietal
bristles
fixed at the base in narrow sheaths .
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Reproduction
takes place by means of asexual zoogonidia , and sexu¬
ally produced oospores . The latter do not at once produce new plants ,
but several zoospores . The zoospores , which are developed in the early
part of the year from resting -spores of the previous year , produce only
asexual plants which only form zoogonidia . After a series of asexual
generations , of variable length , a sexual generation arises , which accord¬
ing to the species is monoecious or dioecious . Fertilization
produces
one oospore in the oogonium , which developes into a reproductive
body ,
from the cells of which zoospores proceed in the next period of vegeta¬
tion . Zoogonidia may originate in all the vegetative cells of the Coleo chastem , and are always formed from the entire contents of the mother¬
cell , escaping through a round hole in the cell wall .
“ In C. pulrinata
the terminal cell of a branch swells up , and at the
same time elongates into a narrow sac , which then opens , and exudes a
colourless mucilage . The protoplasm
of the swollen part , which con¬
tains chlorophyll , forms the oospore , in which a nucleus is visible . The
antheridia are formed at the same time in adjoining cells , two or three
protuberances
growing out , which become separated by septa ; each of
the cells thus formed , which have somewhat the shape of a flask , is an
antheridinm ; its entire contents
form an antherozoid
of oval shape
with 2 cilia , which is endowed with motion like a zoogonidium j its
entrance into the oogonium has not yet been observed . The effect of a
fertilization
is seen in that the contents of the carpogonium
become
surrounded with a proper membrane and form the oospore .”

Coleochaete

soluta . Prings. Jahrb. t. 1, / . 2.

Threads radiating from a common centre, furcately branched,
of equal length, closely packed side by side, prostrate, but not
connate, forming an orbicular disc. Cells one and a-half to
three times as long as broad, oogonia placed before the terminal

cells, globose, corticate.
Size .

Cells

' 025 mm .

Rabh. Alg. Eur. iii., 389. Kirch. Alg. Schles. p. 50.
Attached to aquatic plants.
Plate LXXVIII . jig . 3. Plant of Coleochaetesoluta X 400. a , Oogo¬

nium X 250 diam .

Coleochaete

scutata .

Breb. Ann. Sei . Nat., 1844, p . 29, t. 2.

Filaments and their branches radiating from the centre, very
densely connate in one stratum, forming a kind of parenchy¬
matous orbicular disc ; cells quadrangular, nearly equal or twice
as long, oogonia subglobose, periplierical, corticate above, naked
below.
Size .

Cells

•02 - -022

mm .

Rabh. Alg . Eur . iii ., 390. Hass. Alg. 217, t . 77, f. 6.
Prings . Jahrb . t . i ., f. 4 ; t iii., f. 3, 4.
Phyllactidium setigerum, Kutz . Tab. Phyc. iv.
On aquatic plants.
Plate LXXIX .
oogonia . c, portion
rest , e, development

Coleochaetescutata . a , plant X 200. b, portion with
with antheridia
cells ,
of young plants .

d , zoospore , active

and at

CH .ETOPHORACEAL

Coleochaete

orbicularis

.

197

.

Fringe . Jahrb. t. 1, / . 5.

Disc orbicular, parenchymatous, formed from one stratum of
cells, bright green, cells oblong-quadrangular when old, by
pressure becoming often polygonal, usually twice as long as
broad. Oogonia oval, peripherical, mostly naked.
Size .

Cells -012 - ’017 mm .

Rabli. Alg. Enr . iii., 390. Kirch. Alg. Schles. p. 50.
Phyllactidium pulchellum, Kutz. Tab. Phyc. iv.
On aquatic plants.
Plate LXXX. fig. 1. a, plant X 200. b, portion with oogonia, after
PringsheimX 250.
Genus

75 .

APHANOCHJETE

.

Braun

.

( 1847 .)

Articulate threads prostrate, somewhat creeping, sometimes
more or less united in an irregular stratum. Branches decum¬
bent or ascending, cells bearing on their apex or back, often a
long bristle which has no sheath at the base. Propagation by
zoogonidia. Oogonia at present unknown.
Aphanochtete

zepens .

Braun Rejuv. p . 184.

Filaments and branches procumbent, adpressed; cells slightly
swollen, of equal diameter in both directions, supporting an
indistinctly articulated bristle.
Size .

Cells 'OOS-' Ol mm .

Rabli. Alg. Eur. iii., 391. Kirch. Alg. Schles. p. 71.
On Cladophora flavescens, and other Alga;.
Plate LXXX
. fig. 3. Plant of Aphanochcete repensX 400.
Aphanochaete

hystrix .

(Thw.) Rabh. Alg . Eur . III. 391.

Filaments and their branches radiating, procumbent, ad¬
pressed ; more or less connate, in a pale green irregular discoid
thallus. Cells somewhat cylindrical, produced at the apex into
a long bristle, which is not articulated.
Size . Cells -01 mm . diam .
Ochlochcete hystrix, Thwaites in

Harv. Phyc. Britt , t. 226.

On aquatic plants in brackish ditches.
Perhaps scarcely deserving a place here, as it
a marine species.

is

almost, if not quite,

Plate LXXX. fig. 2. a, plant of Aphanocliate hystrix, slightly
magnified, h, portion more highly magnified, after Harvey.

