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ZYGOPHYCE

Oedee
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.® .

ZYGOPIIYCEYE

.

Either unicellular or multicellular Algse, with terminal vege¬
tation, and destitute of true ramification. Cells single, or
segregate, or geminate, or united in a series. Cldorophyll-inass
for the most part distributed in plates, or bands, including one
or more amylaceous granules.
Multiplication by division of the cells in one direction.
Propagation by zygospores resulting from the conjugation of
two cells.
Consult here Dr . A . De Bary ’s “ tTntersuchungen
der Conjugaten ,” Leipzig , 1858 .

Family

I.

DESMIDIE2E

liber die Fami lie

.

Unicellular Algae. Cells for the most part compressed,
single, or segregate, or geminate, or a larger number united in
a band, or filament; variable in form, usually constricted in the
middle, so as to constitute two symmetrical semi-cells.
This large and interesting
family is designedly
excluded from the
present work , as it is proposed to treat them separately . As so many
students
confine themselves
exclusively
to this family , this proposal
will doubtless commend itself . The excellent text book by J . Balfs has
long been the standard
for English students , and would be so still but
for its scarcity , and the large number of additions in the interval since
its publication .

Family

II .

Z YG -NEMACEiE

.

Multicellular Algte. Cells cylindrical, equal at both ends ;
fructiferous cells more or less tumid, or inflated, all closely
conjoined in filamentous families, forming an articulated simple
thread, with a central cytioblast involved in radiating proto¬
plasm. Cell walls lamellose.
Chlorophyll-mass effused, or of a definite form, often forming
a spiral band.
Vegetation by repeated transverse division.
Propagation by zygospores, resulting from the conjugation of
two cells. Conjugation taking place in three ways, lateral,
scalariform, and genuflexuous.
This family is sub -divided
character of the reproductive
I.

into three sub -families , according
process :—
Zl ' GNEME ,®.

II . MkSOCAKPE/E.
III . Gonatonemeas .

to the

ZYGNEMACEiE
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We append here De Bary ’s scheme of classification
of this Order ,
which he terms “ Oonjugatse .”
“ Cells of limited growth , propagated by unlimited repeated biparti¬
tion ( tripartite in Cralerospermum ) in the same direction , free or con¬
nected in single rows , chlorophyll
in parietal
bands , axile plates , or
radiating bodies , in pairs . Cell - wall cellulose or gelatinous .
“ Fructification . By copulation a zygospore arises of a different form
from its mother -cells . No asexually produced swarmspores .
“ Subdivisions .
“ I . Mesocarpece . Zygospore the shape of the mother -cells , not con¬
tracted , separating by three or five partitions
into a central firm -walled
resting -spore and two or four lateral decaying cells . (Cells cylindrical ,
united in threads , with axile plates of chlorophyll .)
“ II . Zygnemece . Zygospore undivided and mostly contracted , passing
into the resting condition , afterwards
developing into a germ -cell divided
into a basal cell , and a thread -cell capable of division . ( Cells cylin¬
drical , united in threads .)
“ III . Desmidiece , Zygospore of the form of the Zygnemece , develop¬
ing into a germ -cell , or divided into 2 or 4 , each of which separates into
two equal daughter -cells capable of division . ( Cells usually consisting
of two symmetrical halves , of very various form , free or united .)”
We have adopted a similar arrangement , with the exception of the
present exclusion of the Desmidiece , and the addition of a small sub¬
family , the Gonatonemcce , which dates from a period subsequent to
De Bary ’s Memoir .
Conjugation in the present family is the union of two cells , either of
separate filaments , or of the same filament , the result being the forma¬
tion of a zygospore . The cells containing the male and female element
cannot at present be distinguished
from each other , although De Bary
states that he has observed a constant difference between the fertile and
sterile cells of a species of Spiragyra . Usually all the cells of one
filament appear to be either giving or receiving cells , so that the male
and female filaments would seem to be distinct , but this requires more
certain confirmation , inasmuch as in such of the species of Spirogyra as
exhibit lateral as well as scalariform
conjugation , all the cells in one
filament cannot be of the same kind .
“ The first perceptible
change in a cell about to produce a resting spore appears to be a loosening of the primordial utricle from the outer
wall , and a contraction
of it upon the cell -contents , which thus are
crowded together
and more or less deformed . Simultaneously
with
this , or a little after or before it , the side wall of the cell is ruptured , and
a little pullulation or process is pushed out , which directly coats itself
with cellulose and rapidly enlarges to a considerable diameter , at the
same time growing in length until it meets a similar process pushing out
from an opposing cell , or has attained
as great a length as its laws of
development will allow . When two processes meet they become fused
together , the end walls are ruptured , and the contents
of one cell pass¬
ing over are received within those of the other , or else the contents of
both cells meet within the connecting
tube , and there fuse together .
This is the more common mode of conjugation , in which two cells of
distinct filaments become joined together by a connecting tube . It is
evident that , if the filaments are fertile to their fullest extent , there
will be as many of these connecting
tubes as there are pairs of cells
in the filaments , and a ladder -like body will be formed , the ori¬
ginal filaments
corresponding
to the side pieces , the connecting tubes
to the rounds . Hence this method of conjugation
has received the
name of scalariform .
“ In the so- called lateral
conjugation , instead
of cells of different
filaments joining , adjacent cells of one filament unite together to com M
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plete the process. The union of the two cells appears to take place in
several ways. In accordance with one plan, connecting tubes, pushed
out from near the ends of the cells, grow for a short distance nearly at
right angles to the long axis of the filaments, and then bend at a right
angle to themselves, so as to run parallel to the filament cells. The ends
of these processes are, of course, opposed to one another, and coming in
contact, fuse together so as to forma continuous tube for the passage of

the endochrome. Another method by which neighbouring cells are
sometimes connected is by the formation of coadjacent pouch-like en¬
largements of the opposing ends, and a subsequent fusion of these
newly-formed enlargements by the absorption of the end wall between
them.”
“ There is still another method of conjugation, the so-called genujiexuous, in which, instead of a connecting tube being formed as the medium
of union, two cells of opposing filaments become sharply bent back¬
wards, so that their central portions are strongly thrust forward as
obtuse points, which, coming in contact, adhere, and allow of a passage¬
way between the cells being made by the absorption of their cohering
walls.”—Wood’s F . Water Algce, p. 161.
&macece results in the pro¬
Hassall says that the conjugation in Zygm
duction of “ a dark body, of either an oval or circular form, and en¬
veloped in membrane, which Vaucher, Decaisne, and Jenner regard as
the true spores, but which Agardh declares resolve themselves after a
time into zoospores, an opinion in which I concur, applying the term
sporangia to them.” It need scarcely be added that this view is erro¬
neous, the resulting body germinating direct after a period of rest, and
termed a zygospore.
The same author makes also another statement, rather vaguely stated,
which is not confirmed by experience. “ It is curious to remark that
the cells in one part of the same filament will part with their contents
and remain empty, while in another they will be the recipients of the
contents of the cells of another filament.” His remarks on agamse.
sporous Conjugates will be illustrated under the sub-family Gonatonemece

Sub-Family

1.

Zygneme.®.

Cells cylindrical, united in threads. Zygospore undivided,
and mostly contracted, passing into the resting condition, after¬
wards developing into a germ-cell, divided into a basal cell, and
a thread-cell, capable of division.
As hereafter explained, this snb-family differs from the Mesooarpeas
chiefly in the development of the - spore, which is not surrounded, or
accompanied, by two to four deciduous lateral cells.
Genus

44 .

ZYGNEMA

.

Kutz . ( 1843 .)

Cells with two axile many-rayed chlorophyll bodies standing
near the central cell nucleus, each containing a starch-granule,
or quite filled with dense granular contents, surrounding two

starch-granules lying near the centre, (a) zygospore in the
bladdery middle space between the ladder-like united pairing
cells (6) , copulation ladder-like, or lateral between two cells
of the same thread.

^

^

J
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I n certain of the species of this genas the zygospores are produced in
the conjugating canal, and in other species in one or other of the con¬
jugating cells . This fact is taken advantage of in the following arrange¬
ment :—
A. Zygospores produced in conjugating canal.
* Sporoderm scrobiculate.
1. Zygnema pectinatum, Ag.
** Sporoderm even.
2. Zygnema Ralfsii , Kutz.
3. Zygnema parvulum, Kutz.
B. Zygospores produced in one or other of the conjugating cells .
* Sporoderm punctate .
4. Zygnema cruciatum ( Vauch.).
5. Zygnema stellinum ( Vauch.).
6. Zygnema Yaueherii, Ag.
7. Zygnema anomalum (Hass.).
** Sporoderm even.
8. Zygnema leiospermum, He Bary.
9. Zygnema insigne, Kutz.

A. Zygospores produced in conjugating canal.
Zygnema

pectinatum
. Ag. Syst. p. 78.
as long as broad.

Sterile cells 1-2 times

Zygospore globose or broadly elliptic, dark olive, scrobicu¬
late, formed in tbe canal of conjugation.
Size . Cells '03-‘035 mm. diam. (sometimes less) , zygospore
•04 mm. diam.
De Bary Conj. p. 77, t . 1, f. 15 ; 19, t. 8, f. 13. Gray

Arr . i. 1296.
Conjugata pectinata, Vauch. Conj. p. 77, t. 7, f. 4.
Conferva bipunctata, Eng . Bot. t . 1610.
Conferva decussata, Dillw. Conf. Syn. p. 5, (?)
Zygogonium pectinatum, Babh. Alg. iii., 252. Kirsch. Alg.
Schl. p. 126.
Tyndaridea conspicua, Hass. Alg. t . 39, f. 1, 2, Ann. Nat.
Hist , xii., 187, t . 7, f. 17.
Tyndaridea immersa, Hass. Alg. t . 39, f. 3. Ann. Nat. Hist ,
xii. 188, t . 7, f. 19.
Tyndaridea decussata, Hass. Alg. t . 39, f. 6. Ann. N. Hist ,
xii., 188, t . 7, f. 18.
Zygogonium conspicuum
, Kutz . Tab. v. t . 12, f. 2.
Zygogonium immersum
, Kutz . Tab. v. t . 12, f. 5.
Zygogonium decussatum
, Kutz. Tab. v. t . 11, f. 4.
Tyndaridea pectinata, Eng. FI. v. p. 361 ; Eng . Bot. ii. t.
2597, Harv. Man. 142 ; Mack. Hib. 231.
Zygnema bipunctatum, Grev. FI. Ed. 320 ; FI. Devon, ii. 50.
In still waters.
As noted above, we include here three of Hassall’s species of Tynda¬
ridea. Kirschner does the same, with the addition of Kutzing’s Z ano-
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malum , which , however , is not the Tyndaridea anomala of Ralfs and
Hassall , as will be evident hereafter . There does not seem to be even
a sufficient difference to justify the maintenance of the different forms
as varieties . This is the only British species , as far as at present known ,
with a scrobieulate zygospore , produced in the channel of conjugation .
We have followed De Bary in referring this species to Zygnema instead
of to Zygogonium. It is unnecessary in a work of this kind to discuss
the reasons which have induced us in this , and similar cases , to adopt
such a course . It may be well to caution the student at once that he
will only waste time in the endeavour to determine species from the
sterile threads . In the present , for instance , he would soon discover
how hopeless it is to attempt to discriminate between the vegetative
cells of this and some of its allies , without the knowledge also of the
method in which the zygospore is formed , and its character when de¬
veloped .
Plate XXIX . Jiff . 1. a, portion of sterile thread X 400 ; b, threads
in conjugation x 200; c, zygospore X 400.
Zygnema

Ralfsii . (Kutz.) De Bary Conj. p . 77.

Sterile cells 2^ to 3 (rarely 4) times as long as broad.
Zygospore compressed ellipsoid, twice as long as broad,
produced in the inflated conjunctive canal. Sporoderm even.

Size . Cells -016-'017 X •02mm. Zygospore-025 X -015 mm.

Rabh. Alg . Eur. iii. p. 252 .
Zygogonium Ralfsii , Kutz . Tab . v. t . 11, f. 2. Kirsch . Alg .
Sclii . p. 127 .
Tyndaridea Ralfsii , Hassall Alg . p . 165, t . 39, fig. 4, 5.
Ann . Nat . Hist . xii . p. 188, t. 7, f. 20 . Jenner FI. Tunb.
Wells , p. 182 .
In pools and streams.
This is the only other British species of Zygnema in which the zygo¬
spore is produced in the channel , except the succeeding one, which is at
best doubtful . It appears to be uncommon , at least in conjugation .
First found by Mr . Ralfs at Penzance . It is still to be obtained in its
old habitat , and it appears to have been discovered in France and Ger¬
many .
From the brief note of De Bary , he seems to recognise this as a dis¬
tinct and veritable species of Zygnema , according to his interpretation of
that genus .
Hate XXIX .fg . 2. a , portion of sterile thread X 400 ; b, threads
in conjugation X 400.
Zygnema

parvulum .

(Kutz.)

Sterile cells 4 to 6 times as long as broad, zygospore globose ,
produced in the conjunctive canal.
Size . Cells -02--022 mm. Zygospore about equal.
Zygogonium parvulum , Kutz . Tab . v. t . 12, f. 4. Kutz . Sp .
Alg . p. 447 .
Zygnema ordinarium , Berk . Glean . 1. 12, f, 1. Harv . Man . 144 .
In standing pools.
If the Zygnema ordinarium of Berkeley ’s “ Gleanings ” can be re¬
ferred to Zygnema parvulum , that is, as far as we have ascertained ,
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the whole evidence upon which this species is inserted . The figure in
the “ Gleanings/ ’ as represented , in part , on our plate 29 (fig. 3c), is so
manifestly insufficient , without measurements , that the species is intro¬
duced with some hesitation . The rest of our figures , and the descrip¬
tion , are derived from Continental sources , and represent Kutzing ’s
species .
Berkeley says of the plant he has figured :—“ The filaments are
quite unattached , and float in a rather dull green mass at the top of the
water , which (at least in a state of fructification ) is but little mucous ,
adhering imperfectly to paper in drying . But as the plant has only been
once met with , and it is well known that other species of Zygnema are
much less mucous in a state of fructification , it iB uncertain whether
this is peculiar at all to the species . Articulations 4 to 6 times as long
as broad , at first filled with a yellowish green sporaceous mass , without
any marked pellucid border , with a single row in the centre of from 5 to
7 larger granules . The mass at length contracts , and the row of granules
is no longer visible . Short tubes are thrown out from the centre of the
joints , by which the filaments are at length connected into a more or less
intricate mass , and in the tubes a globular seed is formed , which swells
them , and is furnished with a pellucid border . In general the spora¬
ceous matter of only one articulation passes into the tube to form the
seed ; nor in such case does the joint , of which the contents still appear
unaltered , throw out another tube . Found at Glapthorn , Northampton¬
shire , in the spring of 1826, in watery spots of an exposed, ill-drained
field.”
Plate XXIX . fig . 3. a , portion of sterile thread X 400 ; b,
threads in conjugation X 200 ; c, conjugating cells and zygospores of
Zygnema ordinarium , after Berkeley , magnification unknown .

B . Zygospores produced in

one or other

of the conjugating cells.

Zygnema

czuciatum . ( Vauch.)
Sterile cells equal or twice as long as broad.
Zygospore sphterical, formed in one or other of two

conjoined
cells. Membrane brown and scrobiculate.
Size . Cells *028 mm. broad. Zygospore *04 mm. diam.
Cleve Mon. Zygn. p. 29, t. 9, f. 1-3. Kirsck. Alg. Sclil. p.
126. Kutz. Tab. Phy . v. t . 17, f. 4.
Conjugata cruciatai Vauch. Hist . Conf. p. 76, t . 7, f. 2.
Tyndaridea cruciata, Hass. Alg. 160, t . 38, f. 1. Eng. Bot.
Ed. 2, t . 2512 B. Eng . FI. v. p. 361. Mack. Hib. 231.
Conferva bipunctata, Dillw. Conf. t . 2. Hook FI. Scot, ii, 81.
Zygnema bipunctatum, Johnst . FI. Berw. ii, 256. Gray Arr .
i, 296.
Zygnema Dillwyni, Kutz . Tab. Phy. v. t. 17, f.
In ditches, pools, &c.
The form figured by Dillwyn is more slender than the typical form
and is considered by some as a distinct variety .
There is, perhaps , some difficulty in determining the exact limits of
the three species L . crudatum , L . stellinum , and L . Vauchei'ii, unless by
merging the latter two in one, and accepting Z. ci'uciatum as possessing
globose zygospores , whilst the other species has oval, or somewhat elon¬
gated zygospores .
Plate XXX. fig. 1. a t portion of sterile thread X 400 ; b, conjugat¬
ing threads with zygospores X 200 ; c, mature zygospore X 400.
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Zygnema

stellinum

.

( Vauch.)

^E .

Kutz. Tab. V. t. 17, f . 2.

Sterile cells 1-| to 3 times longer than broad .
Zygospore broadly ovoid, formed in one or other of the con¬
joined cells. Membrane brown , scrobicnlate .
Sporiferons cells commonly longer than the zygospore .
Size .

Cells "022

mm .

Zygospore

' 04 x '03 mm .

He Bary Conj . p. 78 . Cleve Mon . Zyg . p . 28, t . 8, f. 9-11.
Rabh . Alg . Ear . iii, 249 .
Conjugata stellina , Vauch . Conf. p . 75, t . 7 , f. 1.
Thwaitesia Durimi, Mont . FI . Alg . t . 15, f. 1.
Tyndaridea stellina , Jenner FI . Tunb . Wells , p . 182 .
In pools and ditches .
Kirschner unites this species and the next , for which he appears to
have great justification . We scarcely see how they can be maintained
as distinct if the broad view of Zygnema Vaucherii which we have
adopted is tenable .
No definite period can be fixed for the production of the zygospores ,
not only in this species , but in the majority of the Zygnemacece. We
have observed them in June , or earlier , some as soon as April , and as
late as September . Hassall says “ the species may be found in a state
of conjugation during the entire of the spring , summer , and autumnal
months ; they are chiefly met with , however , in this state in the
spring .” Cleve has attached dates to the species enumerated by him ,
but as these do not correspond with the periods at which we have found
them in this country , these dates are not quoted lest they should prove
misleading rather than useful .
Plate XXX. fig. 2. a, portion of sterile thread X 400 ; b, conjugat¬
ing threads and zygospores X 400.
Zygnema . Vaucherii .

Ag . Syst . Alg . p . 77.

Sterile cells
or 3 to 5 times as long as broad .
Zygospores subglobose or broadly elliptic , produced in one
or other of the conjugating cells, which is usually more or less
inflated , sporoderm delicately punctate .
Size .

Cells

-01 - ' 022 mm .

Zygospore , according

to the

varieties .
Rabh . Alg . Eur . iii. 250 .
Conjugata gracilis , Vauch . Conf . t . 6, f. 2.
Tyndaridea bicornis, Hass . Alg . 162 , t . 38, f. 5.
Tyndaridea interposita , Hass . Ann . Nat . Hist . x . p . 43 .
In ditches , ponds , &c.
var. a. tenue . Rabh. Alg. Eur . iii . p . 250.
Sterile cells '019 --022 mm., 1 to 3 times as long .
var. 1. subtile . Rabh. Alg, Eur . III. p . 250.
Sterile cells -015 --019 mm ., 2 to 4 times as long .
Tyndaridea ovalis , Hass . Alg . t . 38 , f. 8.
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va/r. c. stagnale . Kirsch.
Sterile cells *01 mm., 3 to 4 times as long .
Tyndaridea stagnalis, Hass. Alg . 162 , t. 38 , f. 9.
Tyndaridea stagnicola, Hass . Ann . N . Hist . x. (1842 ) p. 42 .
Jenner FI. Tunb. Wells , p. 182 .
It will be seen from the above that this is a variable species, of which
two of the three varieties are British . These are by no means un¬
common, often mixed with other filamentous algse, and can scarcely be
confounded with anything else, even when sterile .
Plate XXX . jig . 3. a, -portion of sterile thread X 400 ; b, portion
of fertile thread with zygospores X 400. Fig . 4, var . subtile , a, portion
of sterile threads X 400 ; b, conjugating threads and zygospores X 400.
Fig . 5, var . stagnale . a , portions of sterile threads X 400 ; b, fertile
cells with zygospores X 400.
Zygnema

anomalum

.

(Hass .)

Sterile cells equal, or nearly twice as long as broad; cytioderm thick, lamellose.

Zygospore globose, olivaceous (sporoderm distinctly punc¬
tate ?) .
Size .

Cells -025

mm . diam ., with

mucous

sheath

about

double; zygospore -026 mm. diam.
Tyndaridea lutescens, Hass . Alg . t. 38, f. 4. Dickie Bot .
Guide 296 .
Tyndaridea cruciata, Harv. Man. p. 141.
Tyndaridea abbreviata, Hass . Ann . Nat. Hist . x . ( 1842 ) p. 43 .
Tyndaridea anomala, Hass. Alg . t . 38, f. 2-3. Jenner FI.
Tunb. Wells , 182. Ralfs, Eng . Bot. Supp. t. 2899 .
In boggy pools.
The British species is the Tyndaridea anomala of Hassall and Ralfs ,
and not the Zygnema anomalum of Continental botanists , which speoies
has the zygospore produced in the conjugating canal . The following is
the original description published by Ralfs in the supplement to “ Eng¬
lish Botany ” :—
“ It forms large , dark green masses in shallow pools on heaths . The
filaments are stout ; under the microscope each is found to be enclosed
in a hyaline sheath , which extends on each side about half the breadth
of the coloured portion , and is always more or less waved or scolloped .
At first it is nearly even , but it gradually becomes more and more irre¬
gular , and the conjugating specimens are almost denuded . The joints
of the filament are usually about equal in length and breadth , but
sometimes twice as long as broad . The endochrome is blackish green ,
and at first quadrate , when it completely fills the joint , but its division
into two portions gradually becomes apparent until two stellae, but less
distinct than those in the other species , are at last developed , when con¬
jugation takes place in the usual manner . The spores , which are
globular , are contained in the joints of one of the connected filaments .
Not unfrequently the tubular processes are themselves converted into
cells containing endochrome .
“ In its early state thiB plant is so different in appearance from the
other species , that at first sight its proper situation is scarcely appa -
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rent . Indeed , having sent specimens to several celebrated algologists ,
they hesitated to admit it into Tyndaridea , until Mr. Hassall , who also
at first strongly doubted whether it belonged to the Conjugate , fortu¬
nately gathered fertile specimens . Such we ourselves found shortly
afterwards , and we have since repeatedly met with them ; the appear¬
ance of the plant in conjugation , however , is so altered that its identity
can only be determined by tracing it through all its changes .
“ In its usual state the sheath is very conspicuous , and the dense endochrome so fills the cells that the plant looks like a Conferva , the con¬
tinuity being interrupted merely at the dissepiments . When about to
conjugate the sheath has nearly or altogether disappeared , and the endochrome is collected into two stellae, leaving the rest of the cell colour¬
less .”—Ralfs .
Hassall also found and examined the plant , and figured it with zygo¬
spores in the cells of the filaments , whereas the Continental species ,
since the figure by Kutzing , is always described as having the zygospore
in the canal of conjugation . There cannot , therefore , be the slightest
doubt that the species found by Hassall and Ralfs is quite distinct from
that known to Kutzing , Rabenhorst , and De Bary . Priority certainly is
in favour of Hassall ’s name , and it is the Continental species which must
give way , and yield up a name , acquired in error , to its rightful claimant .
Our figures are based on the sketches and drawings by Ralfs , with
whom we have been in communication on this question . It is absurd to
suppose that Ralfs and Hassall were both deceived , as well as Mr.
Jenner (an admirable observer ), to whom the species was undoubtedly
known , and finally Mr. Salter in preparing the drawings from the
specimens for the “ English Botany .” Unfortunately we could find no
fruit in the specimens which we possess , collected by Ralfs forty years
ago, nor could we obtain specimens in conjugation from Cornwall during
the past spring .
Plate XXXI . fig. 1. a , b, portions of sterile threads X 400 ; c,
fertile cells with zygospores X 400, after Ralfs ; dy conjugating cells X
400.
Zygnema

leiospermum

.

De Rmy . Rabh. Algm Exs. No. 638.

Sterile cells equal in length and breadth , or sometimes twice
as long .
Zygospore globose or broadly oval, formed in one of two
conjugating cells ; membrane brown, even.
Sporiferous cells a little swollen.

Size . Cells -022 mm. diam.

Zygospore '023-*03 mm.

De Bary Conj. p . 77 , 1. 1, f. 7- 14. Rabh . Alg . iii. 249 . Kirsch .
Alg . Schl . p . 125.
In ditches filled after rain .
The two British species with the membrane of the zygospore even ,
in this section , are the present and the following , which will require
some care in the discrimination . The inflated cells , which enclose the
zygospores , in the present , is relied upon as one of the features which
distinguish it from the succeeding species , as well as the larger size of
the zygospores .
Plate XXXI. Jig. 2. af portion of fertile thread X 400 ; b, ct
fertile cells, with zygospores , after De Bary X 400 ; dt mature zygospore
X 400, after DeBary .
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insigne . Kutz . Tab. v. t. 17,/ . 1.

Sterile cells equal , or twice as long as broad .
Copulation scalariform or lateral ; zygospore
slightly oval ; membrane brown , even.
Sjze .

Cells *026 -*03 mm . diam . ; zygospore

globose

about

or

*026 X

*032 mm., or globose about *03 mm . diam .
De Bary Conj . p. 78, t . 8, f. 14- 16. Rabh . Alg . iii. 219 .
Kutz . Tab . v. t . 17, f. 1. Kirsch . Alg. Schl . p . 125.
Tyndaridea insiqnis, Hass . Alg . p. 163, t . 38, f. 6, 7. Jenner
FI. Tunb . Wells 182.
Zygnema tenue, Rabli . Exs . No . 674 .
In streams and ditches .
The cells of this species at the time of conjugation are apt to become
much distorted , inflated sometimes on one side , sometimes on the other ,
and even to conj agate in the manner represented by De Bary , and copied
on our plate .
Plate XXXI. Jig. 3. ay sterile cells X 400 ; b, fertile cells with
zygospores X 200 ; c, fertile cells , with longitudinal conjugation , X 200,
after De Bary ; d, zygospore X 400.

Genus 45.

SPIROGYUA

. Link . (1820.)

Cells with one to several parietal chlorophyll bands , usually
spirally winding to the right . Copulation ladder -like ( Spiro gyra ) or lateral ( Rhynchonema;) . Zygospores always within the
wall of one of the united cells . Copulating cells similar to the
sterile ones, or swollen out .
This genus , as now accepted , includes two genera as recognised by
Kutzing , Spirogyra and Rhynchonema . In the former the conjugation
was scalariform , and in the latter it was lateral . It is now found that
in many species , probably in all , both kinds of conjugation take place,
according to circumstances . The same filament , which in some portion
of its length conjugates with a neighbouring filament , has also been
observed conjugating laterally between two of its own cells. The genus
Rhynchonema therefore has thus been proved to represent only one of
the modes of conjugation of the same plant , which under other condi¬
tions conjugates with a neighbouring filament .
In past times too great importance was attached to the breadth and
length of the cells in the sterile filaments , and also to the character of the
spiral bands , features which are now known to be too variable to be relied
upon, the most important aud reliable characters being derived from the
zygospore ; hence only specimens in fructification can be accurately
determined .
The most recent work on the species of Western Europe is a Mono¬
graph of Spirogyra , as represented in France , by Mens. Paul Petit .
(Paris , 1880.) See also Professor Clove’s “ Monograph of the Zygnemacese .”
N
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The following is a tabular arrangement of the British species
See. 1. Cells not replicate at the ends .
A. Chlorophyll bands numerous ( rarely two) .
* Spores ovoid or elliptic .
t Membrane smooth .
1. crassa , Ktz .
2. jugalis , Dill .
3. nitida , Lie.
ft Membrane punctate .
None.
** Spores orbicular .
f Membrane smooth .
4. orthospira , Nag.
tt Membrane punctate .
5. orbicularis , Sags .
6. bellis , Rass .
B. Chlorophyll bands single or double (rarely ternate ) .
* Spore membrane smooth.
7. porticalis , Vauch.
var . a . quinina .
Chlorophyll bands usually single .
var . 13. decimina .
Chlorophyll bands usually binate , rarely ternate .
var . £. rimlaris , Hass.
Chlorophyll bands usually three .
** Spore membrane punctate .
None.
N.B.—Spirogyra elongata , Berk . Glean ., p. 33, tab . 12, f. 3 (Rabh .
Alg . iii. 241), would follow here but that the fruit is unknown , and hence
it is uncertain .
C. Chlorophyll bands single.
* Spore membrane smooth .
9. condensata , Vauch.
9. longata , Vauch.
10. flavescens , Cleve.
** Spore membrane punctate .
(N.B.—No record of Sp. velata or Bp. punctata in Britain .)
Sec. 2. Cells replicate at the ends .
A. Chlorophyll bands usually two or more .
* Spore membrane smooth .
11. Sp . insignis , Hass.
** Spore membrane punctate .
12. Sp. calospora , Cleve.
B. Chlorophyll bands single.
* Spore membrane smooth .
13. Sp. quadrata , Petit .
14. Sp. Weberi , Kutz .
15. Sp. tenuissima , Hass.
** Spore membrane punctate .
None.
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The English student may also consult with advantage a memoir l<on
the germination of the resting spores in Spirogyra ,” by Dr. Pringsheim ,
translated in the Annals of Natural History , 2nd ser ., Yol. xi. (1853),
p. 210. “ On the Structure and Division of the Vegetable Cell ,” by J .
M. Macfarlane , in Transactions of the Botanical Society of Edinburgh ,
Vol. xiv. (1881). Pringsheim ’s Researches on Chlorophyll , translated by
Professor Bayley Balfour , in Quarterly Journal of Microscopical
Science, Yol. xxii., new series (1882). Darwin “ On the Action of Car .
bonate of Ammonia on Chlorophyll Bodies/ 5 in Journal of the Linnean
Society , Yol. xix . (1882).
Section

1.

Cells

not replicate

at the ends .

A. Chlorophyll hands numerous(rarely two).
Spirogyra

cxassa . Kutz.

Sterile cells with the extremities truncate, equal or twice as
long as broad. Chlorophyll bands four or more, making -h-l £ '

turns.

Zygospores broadly and obtusely oval, membrane even.
Sporiferous cells persistent, not swollen.
Size . Cells

*12 - *15

mm . diam . ( Rahh .) ,

-15

mm .

diam .

(Petit), zygospore T4-T5 diam. (Petit), *13 X ' 12 ; *14 x *12 ;
*16 x -12 mm. (M.C.C.).
Zygnema serratum%Hass Alg. t. 18, f. 1.
Spirogyra crassa, Kutz . Tab. v. t . 28, f. 2 ; Kutz . Phy. Gen.
t. 14, f. 4 ; Kirsch. Alg. Schl. p. 119 ; Petit Spirogyra p. 32,
1. 12, f. 3, 4.
Spirogyra Heeriana, Kutz . Tab. v. t . 28, f. 3.
In ponds, &c. Fruiting in summer.
Hassall says of his Z. serratum that the “ filaments are of nearly the
same diameter as those of Z. orbiculare , but less mucous , from which
species it may readily be distinguished by the fewer number and ser¬
rated appearance of the spores , the larger size of the granules , and the
form of the sporangia , which in Z. orbiculare are nearly spheerical, and
compressed , while in Z. serratum they are broadly ovate .”
The sterile cells have a greater diameter than any other British
species , whilst their length varies from about half a diameter to two
diameters . The zygospore is comparatively broader than in S. jugalis ,
and slightly flattened , so that when seen in certain positions it appears
to be narrower than it is, and more resembling that of S. jugalis .
On plate 32, figs. 1 and 2, the nucleus is represented in the centre of
the cells . Pringsheim has recently remarked , as a fact hitherto unre¬
cognised , that “ the threads of the protoplasm extending outwards from
the central plasma mass in each cell , do not , as was supposed , end in the
general protoplasmic lining of the cell wall , but each passes directly or
by its branches to the internal surface of a chlorophyll band , and there
dilates in a trumpet -like manner , and grasps , as it were , an amylum
body.”—Researches on Chlorophyll , p. 81.
Plate XXXII , jig , 1. a, sterile cells X 200 ; b, fertile cells with
zygospores X 200 ; c, fertile cells of Rhynchonema form with zygo¬
spore X 200 ; d, outline of zygospore X 400.
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Spirogyra

.

jugalis . (Dill .)

Sterile cells with the ends truncate, and commonly equal, or
double the length of the diameter. Chlorophyll bands 4 to 5,

making 1 to 2 turns.
Zygospore elliptical, membrane even.
Sporiferous cells not swollen.
Size .

Sterile cells •09-,l mm . diam . (Petit ), -14 mm. diam .

(Cleve) , •075- ,l mm. diam. (Rabh.), '087-'ll mm. diam.
(Kirsch.) . Zygospores -14 x '1-' 12 mm. ( Cleve), -15 x ' 1
mm. (Petit), -13-’14 X -085--09 mm. (M.C.C.) .
Conferva jugalis, Dillw. Brit Conf. t. 5.
Spirogyra jugalis, Kutz . Tab. v. t. 27, f. 2 ; Petit Spirogyra
p. 29, 1. 11, f. 3, 4 ; Rabh. Alg. Eur. iii. 245.
Spirogyra setiformis, Petit Spirogyra, p. 29, t . 11, f. 1, 2
(not Kutz., nor Rabh. Alg. Eur .) : Rabh. Exs. 2292 ; Cleve
Mon. Zyg. p. 15 (partly), t . 1, f. 1-3.
In clear ponds, &c. Fruiting at Midsummer.
The British specimens which we refer to this species have the sterile
cells from T2 to T4 mm . broad , and about two diameters
long . The
zygospore is from T3 to ’14 mm . long and '085 mm . broad . In other
specimens , from the Continent , we have found the zygospores from T1
to T3 mm . long and '095 mm . broad . M . Petit recognises two species ,
which he calls respectively S . jugalis and S . setiformis , differing so little
from each other that it seems scarcely possible to distinguish them except
in extreme cases . To the latter he refers 1 . interruptum
of Hassall ,
but , without the fruit , which Hassall never found , it is difficult to affirm
what it might be . It is quite as probable that it was S . orbicularis
as
anything else .
Plate XXXII . jig . 2 . a , sterile cells X 200 ; b, fertile cells with
zygospores X 200 ; c, outline of zygospore x 400 .

Spirogyra

nitida .

(Dillw.) Zink Handbk. iii ., 262 .

Sterile cells with the ends truncate, and usually 2 to 4 times
as broad ; chlorophyll bands about 4, making 1 to 4
turns of the spiral.
Spores elliptic ovoid (almost almond-shaped), 1-| times as
long as broad, membrane even.
Sporiferous cells persistent.
Germinating plant clavate, radical cell much attenuated.
as long

Size .

Sterile cells -072 - -078 mm. diam . (Petit ) , ’08- 09

mm. (Cleve), -06-’075 mm. (Rabh.), '054-’077 mm. (Kirsch) ,
•07-’09 turn. (M.C.C.). Zygospore ’1 x ’072 mm. ( Cleve), 11•13 X -06--07 mm. (M.C.C.) .
Spirogyra princeps, Cleve Monog. Zygn. p. 16, t . 1, f. 4 to 7.
Conjugataprineeps, Vaucli. Conf. p. 64, t. 4, f. 1.
Zygnema nitidum, Lyngb. Tent. Bydr . t. 59, f. B. Hass.
Alg. t . 22. Harv. Man. p. 143. Eng. FI. v. 362. Eng. Bot.
Ed. ii. t . 2509. Mack. FI. Bib. 231. Hook. FI. Scot. ii. 80.
Dickie Bot. Guide 296.
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Spirogyra nitida, Kutz. Tab. Phy. v. t . 27, f. 1. Kirsch.
Alg. Schl. p. 123. Petit Spirogyra p. 28, t . 10, f. 6 to 10.
Conferva nitidum, Dill. Conf. t. 4, f. C. Eng . Bot. ed. i. t .
2337. Jenner FI. Tunb. Wells 178. Gray Arr. i. 298.
Zygnema rostratnm, Hass. Alg. t . 33, f. 1.
In ponds, &c.
Very little requires to be said of this species , which is the most
common one with thick filaments in Britain . It is most probable that
Hassall ’s Zygnema rostratum is the same , conjugating longitudinally , for
he says that the filaments are somewhat larger than those of his

Zygnema nitidum , but that he had only seen it once.
zygospore

figured

by him is that

of the present

The form of

species , and not of

Spirogyra bellis, to which the Rhynchonema rostrata of Kutzing is re¬
ferred by Cleve .
Cleve proposed to substitute the name of Spirogyra princeps , Vauch .,
for the universally known Spirogyra nitida , a change with which we by no
means sympathise , because , after all , it is only a matter of opinion , and
not of demonstration , whether this is really the Conjugata princeps of
Vaucher , and there should be a good and substantial reasons for super¬
seding a specific name so long recognised as Spirogyra nitida .

Plate XXXIII
with zygospores

. fig . 1. a , b, sterile cells X 200 ; c, conjugating cells
X 200 j d , outline of zygospore

Spirogyra

X 400 .

orthospira . Nag. in Kutz. Spec.p . 441.

Sterile cells with the extremities truncate, and from 2-^ to 4
to 10 times as long as broad ; chlorophyll bands 3 to 4 to 5
(rarely 7) , sometimes erect, sometimes forming a very lax
spiral.
Spores orbicular, flattened, membrane even.
Sporiferous cells scarcely swollen, 2-| to 4 times as long as
the diameter.
Size . Cells '05--065 mm. diam. ; zygospore-07 mm. diam.,
■048 mm. thick.
Spirogyra orthospira, Archer in Quart. Journ . Micr. Sci.,
1870. Petit Spirogyra p. 30, t . 10, f. 4, 5.
Spirogyra majuscula, Kutz. Tab. Phy. v. t . 26, f. 1. Rabh.
Alg. iii. 244.
In pools. Fruiting in autumn.
This is a recently discovered species in the British Islands , and has
hitherto only been recognised by Mr . Archer in Ireland .

Plate XXXIII

. fig . 2. a , a, sterile cells X 200 ; b, conjugating

cells with zygospores
400 .

X 200 ; c, front

Spirogyra

orbicularis

and side views

.

of zygospore

X

Hassall Alg . t. 19.

Sterile cells with the ends truncate, about equal in length to
breadth; chlorophyll bands 5 to 7, making J to 1 turn .
Zygospores orbicular, flattened, membrane punctate.
Sporiferous cells not inflated.
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Size .

Cells

•T1- *14

mm . diam . ;

Narrow diameter ' 08 mm.

zygospores

-1 mm . diam .

Petit Spirogyra p. 31, t. 12, f. 1, 2. Kutz . Tab. y. t . 27, f.
3. Kirsch. Alg. Schl. p. 118. Rabh. Alg. Eur . iii. 245.
Zygnema orbiculare, Hass. Alg. p. 138, t . 19. Jenner FI.
Tunb. Wells 178.
Zygnema altematum, Hass. Alg. 139, t . 20.
Zygnema interruptum, Hass. Alg. 140, t . 21. Ann. Nat.
Hist . 1843, p. 432.
Zygnema maximum
, Hass. Ann. Nat. Hist . x. ( 1842), p. 36.
Spirogyra alternata, Kutz. Spec. 442. Rabh. Alg. iii. 248.
Spirogyra setiformis, Kutz. Tab. v. t . 28, fig. 1 (not Petit ).
Rabh. Alg. iii. 246. Cleve Mon. Zyg. p. 15 (in part).
In ponds, &c. Fruiting in autumn.
There is nothing inconsistent in Cleve’s suggestion that HassalTs
three plates 19, 20, and 21 all belong to the same species . No reliance
can be placed on the width of the chlorophyll bands , nor the little
difference in the breadth of the cells . Of course the disturbance in the
bands of the conjugated cells is due to the conjugation . When this
species is really in fruit there can be no difficulty in its determination ,
and , without fruit , it is folly to waste time in attempting to guess at the
relationship of any species .
Hassall says that “ it is found in ponds and dykes whose waters are
deep and permanent , and it does not conjugate until near the end of
summer ." “ Cells when in a state of conjugation , a little longer than
broad , prior to which , however , they are frequently not half so long as
broad ; winding round the interior of these are about eight spiral
threads , the granules in them being small .”
Plate XXXIV. fig. 1. a , sterile cells X 200 ; b, conjugating cells with
zygospores X 200 ; c, outline of zygospore X 400.
Spirogyra

bellis . Hassall.

Sterile cells with the ends truncate, and usually 1-| times
(rarely 3 times) as long as broad; chlorophyll bands 5 to 6,
making i to 1 turn, or nearly erect.
Spores orbicular, depressed, with the membrane punctate or
porose, chestnut colour.
Sporiferous cells persistent, swollen.
Germinating plant cylindrical, radical cell short and subcylindrical.
Size .

Cells

' 07 - -08

mm . ;

zygospore

-07 - ' 08

mm . diam .,

■05--06 mm. thick.
Cleve Monogr. Zygn. p. 18, t . 3, f. 2 to 5. Petit Spir. p.
31, t . 10, f. 1 to 3.
Zygnema bella, Hass. Alg. p. 142, t . 24. Ann. Nat . Hist ,
x. (1842), p. 37. Jenner FI. Tunb. Wells 178.
Spirogyra subcequa
, Kutz . Tab. Phy . v. t . 26, f. 2.
Rhynchonema rostratum, Kutz. Tab. Phy. v. t-. 34, f. 3. (Not
Zygnema rostratum, Hass. Alg. t. 33, f. 1.)
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Zygnemaneglectum
, Hass. Alg. t . 23, f. 1 (not Petit). Hass.
Ann. Nat. Hist. x. 37. Jenner FI. Tunb. Wells 178.
In ponds. Fruiting in August.
This species is rather a characteristic one, of which it appears to us
that Zygnema neylectum , Hass ., is only a form with three chlorophyll
bands . If the two species of Hassall are drawn to the same scale , it is
difficult to indicate any specific difference . The Rhynchonema rostratum
of Kutzing is referred by Cleve to this species , but the Zygnema
rostratum of Hassall appears to be different , with thicker filaments and
much longer zygospores , and is rather referable to Spirogyra nitida .
The Spirogyra neglecta of Petit cannot be the Zygnema neglectum of
Hassall .
This species is thus described by Hassall :—“ Filaments about a foot
in length , with truncate extremities ; of considerable though rather less
diameter than those of S. nitida , mucous , glossy , and of a deep and
beautiful green colour ; investing membrane of the cells very evident
and transparent . Cells in the young filaments scarcely so long as broad ,
but their length exceeds their breadth in those which have conj ugated ;
round the interior of the cells five or six loose spiral tubes may be
faintly discerned ; these contain the reproductive globules (sic), which
are large and distinct , with a dark central nucleus . Sporangia oval
sometimes almost circular and flattened , lying in inflated cells, the
cavity of which they do not fill.”
Plate XXXIV. Jig. 2. a, sterile cells X 200 ; b, conjugating cells with
zygospores X 200 ; c, fertile cells of Rhynchonema form with zygospore
X 200 ; d, outline of zygospore X 400.

B. Chlorophyll bands single or double (rarely ternate) .
Spirogyra

porticalis

.

Vauch.

Sterile cells with the extremities truncate, 2 to 4 times
longer than the diameter ; chlorophyll bands single, or binate,
rarely ternate.
Spores obtuse, ovoid, IT times longer than the diameter,
membrane even, chestnut colour.
Sporiferous cells equal to the length of the spore, or twice as
long, more or less turgid .
Size . Cells •032 --05 mm . diam .
mm .

Zygospore

-08 X -048 --05

Cleve Monog. Zygn. p. 22, t. 5, f. 8 to 13.
Conjugata porticalis, Yauch. Conf. p. 66, t . 5, f. 1.

In ditches, &c. Fruiting in spring.
var . a. quinina

.

Chlorophyll bands usually single.
Size .

Cells ' 035 - -045 mm ., about twice as long .

Zygnema quininum, Hass. Alg. t . 28, f. 1, 2.

Harv. Man. p.
143. Landsborough Brit. Seaweedsp. 362. Eng. FI. v. 362.
Eng. Bot. Ed. ii. p. 175. Harv. Man. 143. Johnst . FI. Berw.
ii. 256. Grev. FI. Ed. 320. Mac. FI. Hib. 231. FI. Devon
ii. 50. Hook. FI. Scot. ii. 80. Dickie Bot. Guide, 296.
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Spirogyra quinina, Kutz. Tab. v. t . 22, f. 2.
Spirogyra porticalis, Petit Spirogyra, p. 21, t . 5, f. 8-12.
Conferva spiralis, Dillw. Conf. t. 3. Eng. Bot. Ed . i. t . 1656.
Zygnema spiralis, Eng . Bot. Ed. ii. t. 2561.
Conjugata quinina, Gray Arr. i. 297.
var . p . decimina

.

Chlorophyll bands usually 2, sometimes3.
Size . Cells -034 - ’04 mm., 2 to 4 times as long .
Zygnema deciminum
, Hass. Alg. t. 23, f. 3, 4. Harv. Man.

p. 143. Johnst . FI. Berw. ii. 255. Mack. FI. Hib. 2, 31. FI.
Devon ii. 50. Jenner FI. Tunb. Wells 178. Grev. FI. Edin.
320. Eng. FI. y. 362.
Spirogyra decimina, Kutz . tab. v. t . 23, f. 3, 24, f. 1. Petit
Spirogyra p. 25, t . 8, f. 1-3. Rabh. Alg. iii. p. 242.
Spirogyra jlavicans, Kutz . tab. v. t . 23, f. 3.
Spirogyra laxa, Kutz. Tab. v. t . 23, f. 3.
Spirogyra major, Kutz. Tab. v. t. 24, f. 2.
Conferva jugalis, Dillw. Conf. t . 5.
Conferva infiata, Eng. Bot. Ed. i. t . 2376.
Zygnema inflatum, Eng. Bot. Ed. ii. t . 2510. Hook. FI.
Scot. ii. 80.
Conjugata inflata, Gray Arr . i. 297. (?)
Conjugata decimina, Gray Arr. i. 299.
var . c. rivularis
Size

.

Cells

•032 - , 036

mm . , 5 to

.
10

Hass .
times

as long

.

Zygnema rivulare, Hass. Alg. 144, t. 27, f. 1, 2.

Nat. Hist. x. 38.
Spirogyra rivularis, Rabh. Alg. Eur. iii. 243.

Annals

Undoubtedly if the sterile threads of this species are carefully ex¬
amined , they will furnish abundant evidence that the number of spiral
bands is variable , for cells will constantly be found in the same filament
in which either one or two bands occur . So that , with the great simi¬
larity in fruit , it would be folly to think of maintaining the two varieties
decimina and quinina as distinct species , on account of the number of
chlorophyll bands . The Z. rivulare of Hassall , which we have included
as a third variety , is not uncommonly found in a sterile condition , in so
far as it can be determined in this stage , but hitherto we have not seen
it in fruit . It is said to be found on the Continent in fructification , but
we have no knowledge of the Continental form . The spirals in the
sterile cells are usually three , and then very nearly identical with the
condition of the variety decimina , in which the bands are the same in
number ,
Plate XXXV . fig. 1, form quinina . a, sterile cells X 200 ; b, c, conju¬
gating cells with zygospores X 200 ; d, outline zygospores X 400. Fig . 2,
form decimina . a, sterile cells X 200 ; i , conjugating cells with zygo¬
spores X 200 ; d, outline zygospore X 400. Fig . 3, form rivularis . a,
sterile cells X 200.
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C. Chlorophyll hands single.
Spirogyra

condensata ..

Vauch.

Sterile cells with the extremities truncate, and commonly
1 to 3-| longer than the diameter. Chlorophyll bands single,
rarely two, making 1-|- to 2 tnrns of the spiral.
Spores broadly obtuse, ovoid, or subspherical, membrane even,
chestnut colour.
Sporiferous cells turgid, and usually shorter than the spores.
Size . Cells '04 mm . diam ., zygospores -OSS-' CH mm . diam .
Cleve Monog. Zygu. p. 21, t . v. f. 1-7.

Conjugata condensata, Vauch. Conf. t . 5, f. 2. Gray Arr.
i. 298.
Zygnema varians, Hass. Alg. t . 29, f. 3 and 4. Jenner
FI. Tunb. Wells, 180.
Zygnema Woodsii, Hass. Alg. t . 33, f. 2. Jenner FI. Tunb.
Wells, 180.
Spirogyra tortdosa, Kutz. Tab. v. t . 20, f. 2.
Spirogyra nodosa, Kutz. Tab. v. t . 20, f. 3.
Spirogyra arcta, Kutz . Tab. v. t . 21, f. 2.
Spirogyra condensata, Kutz. Tab. v. t. 22, f. 3. Petit Spiro¬
gyra, p. 22, t. 9, fig. 6-8.
Rhynchonema Woodsii, Kutz. Tab. v. t . 34, f. 2 (not of Nord.
and Wittr . Exs., No. 789) .
Spirogyra Flechsigii, Kabh. Hedw. i. p. 46.
Zygnema quininum, var. Hass. Ann. Nat. Hist.x. (1842) 35.
Spirogyra ulotrichoides, Kutz . Tab. v. t . 21, f. 3.
Spirogyra varians, Kutz . Sp. Alg. p. 439. Petit Spirogyra
p. 49, t . 4, f. 1-8.
Spirogyra infiata, Kutz . Tab. v. t . 21, f. 1-8.
In pools. Fruiting

in

spring.

Prom the number of synonyms quoted above , it may be inferred that
this is a variable species . All the forms seem to be included by Petit
under his Spirogyra condensata and 8. varians .
Hassall thus alludes to a peculiar nodoluse growth of some of the
forms :—“ When a number of cells unite in regular order with those of a
neighbouring filament , no inflation of any of these occurs ; but it fre¬
quently happens that several adjoining cells of a filament for some reason
or other do not unite , although the remaining ones in that filament do,
in which case those which have not yoked themselves swell up, assuming
a monoliform appearance , and at the same time frequently emit blind and
irregular processes or prolongations , by which the cells manifest the
strong tendency which they have to conjoin themselves , but which some
cause , not evident , would appear to have frustrated . In some speci¬
mens the number of inflated cells and blind processes is but small ,
while in others the elongated cells are more numerous than those which
have united in the ordinary manner .” A similar circumstance may
sometimes be observed in S. longata , especially in the short -celled
forms .

o
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Plate XXXVI . fig. 1. a, sterile cells X 200 ; b, conjugating cells with
zygospores X 200 ; c, sterile cells of inflated form X 200 ; d, conjugating
cells with zygospores X 200 ; e, f , g, outlines of zygospores X 400.
Spirogyra

longata .

Vauch.

Sterile cells with the ends truncate, 3 to 8 times as long as
broad, chlorophyll bands single or rarely two, making li to
6 turns of a spiral.
Spores 1^ to 2 times as long as broad, membrane even, chest¬
nut colour.
Sporiferous cells swollen and usually longer than the spore.
Size . Cells •024 - ,03 mm . diam . Zygospore

' 04 - -07 x ' 03 mm .

Cleve Monog. Zygn. p. 20, t. 3, f. 8-10 ; t . 4, f. 1-7 ; t . 10,

f. 11-13.

Conjugata longata, Yauch. Conf. p. 71, t. 6, f. 1.

In pools and ditches.
var . a. communis

.

Sterile cells 3 to 8 times as long as broad.
Spirogyra longata, Kutz. Tab. v. t . 20, f. 1. Rabh. iii. 238.
Petit Spirogyra t. 5, f. 4, 5.
Zygnema commune
, Hass. Alg. t . 28, f. 5, 6. Ann. Nat. Hist .
x. (1842) p. 39. Jenner FI. Tunb. Wells, 180.
Zygnema cestivum
, Hass. Alg. t. 28, f. 3, 4. Ann. Nat . Hist .
xi. (1843), p. 433. Jenner FI. Tunb. Wells, 180.
Zygnema angulare, Hass. Alg. t. 34, f. 1, 2. Jenner FI.
Tunb. Wells, 180.
Zygnema angulatum, Hass. Ann. Nat. Hist . x. (1842) p. 41,
Zygnema reversum, Hass. Alg. t . 33, f. 3.
Zygnema alternatum, Hass. Alg. p. 154.
Zygnema mirabile, Hass. Alg. t . 35, f. 1-3.
Spirogyra communis
, Kutz. Tab. v. t . 19, f. 4. Petit Spiro¬
gyra t . v. f. 1-3.
Rhynchonema angulare, Kutz . Tab. v. t. 34, f. 1. Rabh. iii.
232.
Rhynchonema reversum, Kutz . Rabh. iii. 232.
Spirogyra subtilis, Kutz. Tab. v. t . 19, f. 5.
Spirogyra mirabilis, Kutz Sp. p. 438. Petit Spirogyra p. 14,
t . 3, f. 3-4.
Conjugata longata, Gray Arr. i. 279(?)
var . j3. turpis .

Sterile cells abbreviated.
Zygnema malformatum, Hass. Alg. t . 30, f. 1, 2. Ann. Nat.

Hist. x. (1842) p. 39. Jenner FI. Tunb. Wells, 180.
Zygnema catwneforme
, Hass. Alg. t . 30, f. 3, 4. Ann. Nat .
Hist . x. (1842), p. 39.
Zygnema abbrevialum, Hass. Alg. t . 34, f. 4.
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Spirogyra turpis, Kutz. Tab. v. t . 19, f. 2. Rab. iii. 238.
, Kutz. Tab. v. t. 19, f. 1. Rab. iii.
Spirogyra catceneformis
238. Petit Spirogyra t . 3, f. 9-12.
, Kutz. Rab. iii. 248.
Rhynchonema abbreviatum
We venture to differ from our friend lions . Petit in uniting four of his
species . In fact , if four species are to be accepted , we see no logical
grounds for refusing to accept a dozen, because of the excessive vari¬
ability in the sterile cells.
Plate XXXVI . Jig . 2. a , b, sterile cells X 200 ; e, conjugating cells
with zygospores X 200 ; d, fertile cells of Rhynchonema form with zygo¬
spore X 200 ; e, fertile cells of mirabilis form with zygospores X 200 ;
f , conjugating cells of catenceformisform with zygospores X 200 ; g, h, i , lc,
outline zygospores X 100.
Spirogyra

flavescens

.

(Ilass.J

Cleve.

Sterile cells with, the ends truncate, 2J to 5 times longer than
broad, chlorophyll bands single.
Spores attenuated, twice as long as broad, membrane even,
chestnut colour.
Sporiferous cells swollen, and usually longer than the spores.
Size .
Cleve

Cells '02 mm . diam .

-05 x ' 024 mm .

Zygospore

Monog. Zygn. p. 19, t. 3, f. 6, 7.
Boggy pools on heaths, &c.
form a . gracilis

.

Zygospore about ' 03 mm. diam.
Zygnema graciie, Hass. Alg. t . 30, f. 5, 6.

Spiroqyra qracilis, Kutz . Tab. v. t . 18, f. 5. Petit Spiro¬
gyra p. 15, t . 3, f. 7, 8.
Zygnema malleolum, Hass. Alg. t . 34, f. 5.
Rhynchonema malleolus, Kutz. Tab. v. t . 33, f. 3.
form b. flavescens

.

Zygospore about ' 02 mm. diam.

Zygnema flavescens, Hass. Alg. t . 30, f. 9, 10. Jenner FI.
Tunb. Wells, 180.
Spiroqyra flavescens, Kutz. Tab. v. t . 18, f. 4. Petit Spiro¬
gyra p. 15, t . 3, f. 5, 6.
Zygnema afline, Hass. Alg. t . 34, f. 6.
Spirogyra aflinis, Petit Spirogyra, p. 18, t. 3, f. 12, 13.
Rhynchonema affine, Kutz . Tab. v. t . 33, f. 2.
form c. parva .

Zygospore about ' 01 mm. diam.
Zygnema parvum, Hass. Alg. t . 30, f, 7, 8.

Ann. Nat. Hist ,

x. (1842) p. 41. Jenner FI. Tunb. Wells, 180.
Spirogyra parva, Kutz . Tab. v. t. 18, f. 3.
This species includes five of Hassall ’s species of Zygnema, which sub¬
sequently were relegated by Kutzing , three to Spirogyra and two to
Rhynchonema.. The Zygnema flavescens, parvum , aud graciie , are sepa -
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rated by distinctions so minute and variable , that they cannot be main¬
tained as other than varieties , and Zygnema malleolum and Z. affine were
at the time snspected of being varieties the one of the other .
Plate XXXVII . fig, 1, Variety gracilis , a, sterile cells X 200 ; h,
conjugating cells with zygospores X 200 ; c, fertile cells of Rhyncho nema form with zygospores X 200 ; d, ontline zygospores X 400. Fig . 2,
variety fiavescens. a, sterile cells X 200 ; b, c, conjugating cells with
zygospores X 200; d, fertile cells of Phynchonema form with zygospores
X 200 ; e, outline zygospores X 400. Fig . 3, variety parva . a, sterile
cells x 200 ; h, conjugating cells with zygospores X 200 ; o, outline
zygospores X 400.
Section

2.

Cells replicate

at the ends .

A. Chlorophyll hands usually
Spirogyra

insignia .

two or
Bass.

more.

Sterile cells with the extremities replicate, 4D to 5 (rarely 6j
times as long as broad, chlorophyll bands 2 to 3, lax, with 1 to 2
turns of spiral, or nearly erect.
Spores ovate-elliptic, twice as long as broad, membrane even.
Sporiferous cells slightly swollen.
Size .

Sterile cells -OS- ’OSb mm .

Zygospore

' 04 - ' 05 mm .,

2 to 3 times as long.
Rabh. Alg. Eur. iii. 243.
Zygnema insigne, Hass. Alg. 440, t . 103, f. 1, 2.
Zygnema Ilassallii , Hass. Alg. 157, t . 36, f. 4, 5. Jenner FI.
Tunb. Wells, 182.
Spirogyra msignis, Kutz . Tab. v. t . 31, f. 4. Sur. Obs.
t. 1, f. a.
PhynchonemaIlassallii , Kutz. Tab. v. t . 32, f. 7.
Spirogyra Braunii, Rabh. Alg. Ex. No. 1310, 1395.
Spirogyra Hantschii, Rabh. Alg . Ex . No. 1291.
Spirogyra Theobaldii, Kutz . Tab. v. t . 31, f. 2.
Spirogyra Ilassallii , Petit Bull. Soc. Bot. Fr .; Spirogyra t .2,
f. 6-8.
llhynchonema gallicum, Ripart. in Petit Spirogyra.
In streams.
The number of British species in which the cells have replicate ends
is much less than of those with truncate ends . We have only included
two species with two or more chlorophyll bands , in one of which the
membrane of the zygospore is smooth , and in the other punctate . Doubt¬
less neither of them are common.
Plate XXXVIII .Jig . 1. a, d, sterile cells X 200 ; h, conjugating cells
with zygospores X 200 ; e, fertile cells of llhynchonema form X 200 ;
outline zygospore X 400.
Spirogyra

calospora .

Cleve Mon. Zyg. p. 20, t. 8,/ . 1-5.

Sterile cells with the extremities replicate, 6 to 12 times as long
as broad, chlorophyll bands 1 to 3, making 2| to 7 turns.
Spores elongate, obtuse ovoid, 1-4 to 2 times as long as broad,
membrane yellow, scrcbiculate.
Sporiferous cells scarcely turgid .
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form a major .

Diameter of threads ' 05 mm. Bands 2 to 3.
form

minor .

Diameter of threads ’032 mm.
Size .

Band single.

-078 - -096 x -045 mm .

Zygospore

Archer in Quart. Journ Micr. Sci., 1873, xiii. p. 436. Petit
Spirogyra p. 11, t. 2, fig. 11-13.
Spirogyra protecta, Wood. F . W. Alg. t . 14, f. 3.
In bogs and moor pools.
Plate XXXVIII . fig. 2. a , sterile cells X 200 ; b, c, conjugating cells
X 200 ; d , outline zygospore

with zygospores

X 400 .

B. Chlorophyll bands single.
Spirogyra

quadrata .

(Hass.)

Petit.

Sterile cells 3 to 9 times aslong as broad. Fertile cells turgid,
quadrate. Zygospore elliptical. Sporoderm brown.
Size .

Cells

-024

to -027

mm .

Zygospore

•042 - -048

mm .

diam., 1* to 2 times as long.
Petit Spirogyra p. 8, t . 1, fig. 13. Bull. Soc. Bot. France
xxi. p. 14, t. 1, fig. 2.
Zygnema quadratum, Hass. Alg. 157, t . 37, f. 1, 2. Jenner
FI. Tunb. Wells, 182.
Rhynchonema quadrata, Kutz . Tab. Phy. v. t . 32, f. 6.
In pools.
We have accepted Petit ’s diagnosis of this species , which Hassall had
mode of conjugation , but which has
seen only with the Rhynchonema
now been ascertained to conjugate in both ways . His description is very
short for a species which he says is “ by no means uncommon ,” and he
enlarge¬
evidently depends as a specific feature on the quadrangular
ments of the fertile cells . “ Cells usually seven or eight times as long as
within
contained
,
elongated
much
and
broad . Sporangia oval , large ,
of the cells .”
enlargements
quadrangular

Plate XXXIX.Jig . 1. a, fertile cells in conjugation
X 200 , after Petit ; b, zygospore

Spirogyra

with zygospore

in cell X 400 .

Weberi . Kutz.

Sterile cells with the extremities replicate, 7 to 12 times as
long as the diameter, chlorophyll bands single, 3 to 8 turns of

the spiral.

Spores ovoid, scarce broader than the sterile threads , mem¬
brane even, chestnut , twice as long as broad .
Sporiferous cells scarcely turgid .
Size . Spores : (a) -072 x -034 mm . (B) -068 X '034 mm.
Cleve Monog. Zygn. p. 25, t . vii., f. 1-10.
form a . insequalis

.

Sporiferous cells scarcely
Diameter of thread ’03 mm.
longer than the spores.
, Hass. Alg. 150, t . 32, f. 1 to 2.
Zygnema incequale
, Ilnss . Alg. t . 37, f. 3. Ann. Nat .
Zygnema intermedium
Hist. x. (1842) p. 41. Jenner FI. Tunb. Wells, 182.
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Spirogyra incequalis, Kutz . Tab. v. t . 30, f. 3.

Zygnema Grevilleanum, Hass. Alg. 149, t. 31, f. 1, 2.

Ann. Nat. Hist . x. 38. Jenner FI. Tunb. Wells, 180.

Hass.

.

form b. subventxicosum

Sporiferous cells 2 to 4 longer than tliespores. Diam. p026 mm.

Spirogyra Weberi, Rabh. Alg. Enr . iii. 233.

, Hass. Alg. 150, t. 32, f. 4, 5. Jenner
Zygnema sub-ventricosum

FI . Tunb. Wells, 180.
Zygnema diductum, Hass. Alg. t . 37, f. 4.
Rhynchonema diductum, Kutz . Tab. v. t . 32, f. 3.
Spirogyra ventricosa, Kutz . Tab. v. t . 29, f. 5.
, Hass. Ann. Nat. Hist . x. (1842) p. 38.
Zygnema ventricosum
Zygnema longatum, Hass. Alg . 151, t . 31, f. 3, 4.
In ditches.

Fruiting in summer.

The absence of any measurements , or uniformity in magnification in
the figures , renders it very difficult to determine many of Hassall 's
species with any certainty . From present information we are unable to
recognise Z. Grevilleanum as a distinct species .
Plate XXXJX . fig . 2. a, sterile cells X 200 ; b, c, conjugating cells
with zygospores X 200 ; d, fertile cells of Rhynchonema form with
zygospores X200 .
Spixogyra

tenuissima

. Hass.

Sterile cells with the extremities replicate, 5 to 15 times as
long as the diameter. Chlorophyll bands single, making 3 to 6
turns of the spiral.
Spores broader than the sterile cells, elongated ovoid, twice
as long as the diameter, membrane even and chestnut colour.
Sporiferous cells turgid.
Size .

Spore ’055 (a ) - -058 (ft ) x ' 024 ( a ) - ’03 mm . ( /3) .

Cleve Monog. Zygn. p. 24, t . 6, f. 5-7.
form a. tenuissima

.

Sterile cells 8 to 16 times as long as broad. -012--015 mm.
diam.
Sporiferous cells 2 to 3 times as long as the spores.
, Hass. Alg. t . 32, f. 9, 10. Ann. Nat.
Zygnema tenuissimum
Hist. x. (1842) p. 41. Jenner FI. Tonb. W ., 180.
, Hass. Alg. t . 37, f. 8.
Zygnema minimum
Spirogyra tenuissima, Kutz . Tab. v. t . 29, f. 2. Rabh. Alg.
Enr . iii. 233.
, Kutz . Tab. v. t . 33, f. 1.
Rhynchonema minimum
Spirogyra Naegelii, Kutz. Tab. v. t . 29, f. 3.
form b. inflata .

Sterile cells 5 to 10 times as long as broad. -017--02 mm.
diam.
Sporiferous cells scarcely longer than the spores.
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Zygnema varians, Hass. Ann. Nat. Hist. xi. (1843) p. 431.
Conjugata inflata, Vauch. Conf. p. 68, t . 5, f. 3.
Zygnema inflatum, Hass. Alg. t . 32, f. 6, 7. Jenner PL Tunb.

Weils, 180.
Zygnema Jenneri, Hass. Alg. t . 37, f. 6. Jenner FI. Tunb.
Wells, 182.
Zygnema dubium, Hass. Alg. t . 37, f. 7.
Spirogyra gastroides, Kutz . Tab. v. t . 29, f. 4.
Rhynchonema Jenneri, Kutz . Tab. v. t . 32, f. 1.
Rhynchonema dubium, Kutz . Tab. v. t. 32, f. 2.
Spirogyra inflata, Rabh. Alg. Eur. iii. 233.
In pools.
This species includes the most delicate of British species with repli¬
cate ends to the cells . In all the forms of both varieties there is an
evident tendency in the fertile cells to become more or less inflated . The
only difference which Hassall indicates between his Z. inflatum , and Z.
tenuissimum is one of size, which may be influenced by the circum¬
stances of growth .
Plate XXXIX fig , 3. a, sterile cells X 200 ; b, conjugating cells of va¬
riety a , with zygospores X 200 ; c, conjugating cells of variety b, with
zygospores x 200 ; d, outline of zygospores X 400.
Genus 46. SIROGONIUM

Kutz. (1843.)

Cells with parietal longitudinal chlorophyll bands. Fructi¬
fying cells diverse, arising by unequal division of the thread-

cells, bending knee-like towards each other and growing
together, united at the point of adnation ; receiving-cells barrel¬
shaped; giving-cells short, cylindrical. Zygospore(elliptic) in
the receiving cell-wall.
The sterile cells, with parallel chlorophyll bands , resemble those of
Spirogyra , but differ in the genuflexuous conjugation .
Sizogonium

sticticum

. Kutz .

Sterile cells 2 to 5 times as long as broad.
Zygospore broadly elliptical, spore-coat double.
Sporiferous cells swollen, abbreviated.
Size . Cells

' 04 to ' 05 mm ., 2 to 5 times

as long .

Zygospore

•042 x ’075 mm.
De Bary Conj. p. 78, t. 2, figs. 1-6. Rabh. Alg. Eur . iii., 256.
Sirogonium breviarticulatum, Kutz. Tab. Phy. v. t. 4.
Sirogonimn Braunii, Kutz. Tab. Phy. v. t . 4.
Conferva stictica, Eng . Bot. t . 2463.
Zygnema curvatum, Ag. Eng . FI. v. 362. Harv. Man. p.
143. ^ Eng. Bot. Ed. ii. t . 2512, f. a. Hassall Alg. 143, t. 26,
Choaspes serpentina, Gray Arr . 1, 299.

In ponds and ditches and moor pools.
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“ It forma large masses on the water , full of air -bubbles , being pale
and yellowish above, and of a blackish green beneath . Filaments not
lubricous , nearly equalling those of Spirogyra nitida , but with much
longer articulations . When young the colour is of a dull pale green ,
and about three imperfectly spiral lines of shining granules are with
difficulty distinguishable . Afterwards these lines become more con¬
spicuous , the rest of the filament being now perfectly colourless , and
their component granules larger , but their arrangement is still irregular .
The filaments subsequently unite here and there , not by every articula¬
tion , and their connecting processes are usually nearer to one end of the
vessicle than to the other . Such filaments are divaricated at the points
of connection . In some of the combined articulations the contents
appear unchanged , in others they form a mass of larger granules than
in the lines, and some have a large oval sporidium which often swells
the joint . Some traces of unchanged lines occur, now and then , in the
fructifying vessicles .”—English Botany , 2nd ed., p . 176.
Plate XL , Jig . 1. a , sterile cells X 200 ; h, c, d, e, conjugating cells
X 200 ; f , zygospore X 400. After De Bary .
Genus 47. ZYGOGONIUM . Kwtz. (1813.)

Cells cylindrical or barrel-shaped, with a compact, often many¬
layered glittering cell-wall. On each side near the middle an
irregular chlorophyll body, each furnished with a starch granule,
both often confluent in an axile string (in the very thick-walled
cells usually concealed by granules). Connection of the copu¬
lating threads ladder-like. The protuberances of the two con¬

tiguous inter-growing threads that receive the chlorophyllcontents are bounded by partitions into fructifying-cells, which
then coalesce into a not-contracted zygospore.
Zygogonium

ericetorum

. De Bary Cong. p. 79.

Sterile cells, 1-J- to 2 times as long as broad.
Zygospores subglobose or oblong, sporoderm rather thick,
even.
Size .— Cells

mm.

'013 to ' 018 mm . diam . Zygospore
var . a . terrestris

’013 x '025

.

Zygogonium ericetorum, Kntz. Tab. v. t . 10, Dickie Bot. Guide, ,
296. Jenner FI. Tunb. Wells, 184. Hass. Alg. 174, t . 41,
f. 1, 2.
Zygogonium torulosum, Kutz. Tab. v. t. 14.
Conferva ericetorum, Eng. FI. v. 350 ; Harv. Man. 125 ;
Dillw. Conf. 1. 1, Eng. Bot. 1st Ed., t. 1553, 2nd ed. t. 2473.
Grev. FI. Ed. 318. Grev. Crypt. FI. t. 261 (?) Mack. Hib.
224. FI. Devon, ii. 51. Hook. FI. Scot. ii. 81.
Conferva alpina, Eng. FI. v. 350. Harv. Man. 125. Grev.
Sc. Crypt. FI. t. 261, f. 2.
On heaths.
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to r. b, Aquaticum .
Zygogonium didymum, Rabh . Hedw . 1, t . 3, f. 2.

Zygogonium Agardhii , Rabli . Alg . Enr . iii., p. 253 .
Conferva purpurascens , Carm . Eng . FI . v. 350. Ilary . Man .

123. Mack. Hib. 224.
In pools, bogs, &c.

This is a very polymorphous species, some of the forms being terres¬
trial, and always sterile, others are aquatic producing zygospores. The
old name of Zygogonium efrictorum has been retained, but undoubtedly
all these various forms belong to Zygogonium Agardhii, Rabh. (Zygdidymum, R.)
“ The colour, no less than the condition of the endochrome, varies
considerably in this species. In some specimens the filaments are of a
bright green, in which case they have always been found immersed in
water ; while in others, and more frequently, they are purple, of which
colour they invariably are when found spreading over swampy heaths.”
—Hass.
Plate XL. fig . 2. Terrestrial form, a, sterile cells X 400 Fig. 3.
var. aquaticum. a, sterile cells X 400; b, 0, conjugating cells with
zygosporesX 400.

Doubtful Species.
Zygogonium

gxacile . Berk.

Sterile cells about five times as long as broad, of a pale or
yellowish green colour.
Zygospore unknown.
Size .

Cells -014 .--016 mm. diam .

Rabh. Alg. Eur. iii., 255.
Zygnema gracile, Berk. Glean, t . 12, f. 3.
Face of a dripping rock.
, but it
Rabenhorst includes this with uncertain species of Zygogonium
seems more probable that it is a Zygnema, and perhaps one of the
varieties of Z. Vaucherii. The following is the original description:—
“ Pale dirty yellowish green, mucous; threads extremely fine, articula¬
tions not at all constant in length, 4 to 8 times as long as broad, marked
in the centre with two approximate roundish globules. Slender fila¬
ments occur in the same mass, with joints longer in proportion, the
green mass not divided into two distinct portions. I have not seen it
conjugated.”—Berkeley.
Plate XL. Jig. 4. Sterile cells X 400.
Genus

48 . MOUGEOTIA

.

De Bary

. ( 1858 .)

Cells with axile chlorophyll-plates. Copulation ladder-like.
Zygospore drawn together in the swollen, bladdery, persisting
middle space.
, although Wittrock joins it
De Bary includes this genus in Zygnemeos
with Mesoearpus, and it seems to us very difficult to indicate any true
generic distinction apart from the dividing off from the parent cells of
the empty persistent cells which remain some time attached to the zygoP
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spore 5 nevertheless we have not followed Wittrock in uniting Mou geotia , Mesocarpus , Pleurospeo'mum , Craterospermum , and Stauros permum under the one genus , Mougeotia ,, because we think that there
are sufficient characters to warrant the retention of Staurospermum
apart from Mesocarpus . If the mode of development in the following
two species is accurately appreciated , this genus is more allied to Zygoqonium than Mesocarpus . See Archer in Quart . "Micro. Journ ., 1866,
P- 271.
'
Mougeotia glyptosperma . DeBary Conj. p . 78, t. 8tf . 20-25.

(

Sterile cells 7 to 12 times as long as broad.
Zygospores large , oval, with a thick , firm, yellow-brown
epispore .
Sporiferous cells elongated .
Size .

Cells

*01 - 015

mm . 6 to

spore *016X *035 mm .
Rabh . Alg . Eur . iii. 255 .
Sci. 1866 , p. 65.

10

times

as long .

Zygo¬

Archer in Quart . Journ . Micr .

As pointed out by Mr . Archer {toe. cit .) “ this plant is not truly a
Mesocarpus , but in its mode of conjugation more nearly approaches
certain Zygnemata . It is no doubt related , on the one hand to Meso¬
carpus (Hass .) ; like it the endochrome forms a compressed longitudinal
band , and like it too, the zygospore is formed half -way between the two
conjugating joints . But , it is distinguished strongly by the fact that
here the whole cell contents ‘primordial utricles ' and all , of the two
conjugating joints completely coalesce , leaving the old cell -walls empty ,
in order to form the zygospore j whilst in Mesocarpus the contact of the
primordial utricles of the two conjugating cells is not followed by a
complete coalescence of the two into the zygospore ; but by a concen¬
tration of the principal part of the green and solid contents in the con¬
necting canal half -way between the two joints , and the shutting off
thereupon of the residue of the pale granular contents remaining in each
parent joint , the denser central portion becoming the spore , and that
cut off on each side eventually becoming effete and lost . Hence in
Mougeotia glyptosperma the spore is the actual result of the complete
fusion of the entire cell contents of the two conjugating joints —it is
the true zygospore ; whilst in Mesocarpus the ultimate spore is a
daughter -cell, as it were , of the zygospore . Therefore , on the other
hand , the present plant shows an affinity to Zygnema ; but it is, of
course , completely distinct in the flattened band of endochrome , not
doubly stellate , as in that genus , not to speak of the extremely different
comparative length of the cells, which , within the limits of each , is
constant .”
Plate ILI . fig. 1. a, sterile cells X400 ; b, c, conjugatiag cells with
zygospores , after De Bary , X 200 ; d, zygospore , after DeBary , X 400.

Mougeotia

|

*

laevis . Archer Micr . Journ. 1867 t. 8, f . 1-3.

Sterile cells twice as long as broad .
Zygospores broadly elliptic or oval. Epispore thick , brown .
Sporiferous cells sometimes elongated .
Size . Cells *02~*25 mm. Zygospore about *045 X*036 mm.
Rabh . Alg . Eur . iii. 255 . Archer Micr . Journ . 1866 , p . 270 .
Zygogonium Iceve, Kutz . Tab . v. t . 13.

?

In ditches and pools.

t
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Mr . Archer has thus described the present plant :— “ Cells short , vary¬
ing from nearly qnadrate
to three or four times longer than broad ,
according to the interval of time elapsed since division ; the contents
bright herbaceous green , forming an axile compressed band (never sepa¬
rate stellate chlorophyll bodies as in Zygnema ) ; the conjugation taking
place by short wide processes , which , along with the shortness of the cells
or joints , gives the pair of conjugating filaments somewhat the appearance
of a perforated ribbon -like structure ; the total cell contents
of each
pair of conjugating
joints became massed together into an elliptic zygo¬
spore within the inflated transverse
tube ; the longer diameter of the
zygospore placed vertically
to the length of the filaments ; the cavity
occupied thereby not shut off by any septum from the cavities of the
parent joints . It was evident that there was no septum separating
the
zygospore from the cavities of the parent cells , but it lay freely in the
inflated transverse process , though frequently in contact with its walls
about the middle .”
Plate XL1 . Jig . 2.
spores X 200 .

a , sterile

cells X 400 ; b, fertile

cells with

zygo¬

Sub-Family 2. Mksocarpe2e.

y

*

I
t

Cells cylindrical, united in threads, with axile plates of
chlorophyll. Zygospore the shape of the mother-cells ; not
contracted, separating by three to five partitions into a central
firm-walled resting spore, and two or four lateral decaying

cells
.

The method of conjugation and spore -formation in the Mesocarpce was
not thoroughly
understood
until it was investigated
and explained by
De Bary ( “ Conjugaten ,” 1858 ) , who first recommended
the separation
of the Mesocarpece from the Zygnemece , and their recognition as separate
families . His exposition of the conjugation of the JMesocarpece is thus
summarised by Wittrock * in a memoir submitted to the Swedish Academy :
— “ Two cells grow together in the common manner by conjugation out¬
growths , and a resorption of the double septum between the two conjuga ting cells takes place . By this a cruciated or H -shaped double cell is
formed , in which at first no other change takes place than that the canal
of conjugation is somewhat widened , and that the chlorophyll -coloured
part of the contents of the double cell moves into the caual of conjuga¬
tion , and into the parts of the double cell nearest to the canal . This
cruciated or H -shaped cell , thus formed immediately by the conjugation ,
De Bary regards as the zygospore of the Mesocarpece , and gives it the
character of being ‘ not contracted ’ in contrast with the zygospore of
Zygnemece and Desmidiece . This zygospore exists , however , only for a
very short time as such . The above -named moving of the chlorophylla ceous bodies (not of the whole protoplasmic mass ) into the connecting
canal having been accomplished , the zygospore is divided by two or four
septa into three or five cells , of which one , the central one , is a hypno spore , rich in chlorophyllaceous
protoplasm (and later in oil ) , whilst the
two or four lateral cells , containing no chlorophyllaceous
protoplasm , are
sterile , and soon going to die . Thus the Mesocarpece have , according to
De Bary , spores of two kinds , namely (1), zygospores , which are formed
* “ On the Spore-formation of the Mesocarpem.” By V. B. Wittrock . Stockholm,
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simply by the growing together of the two conjugating cells, without
contraction , and which do not rest , and (2) hypnospores (resting spores ),
which are formed by the partition of the zygospores , and which rest (as
the name indicates ) for a time before germinating . The Zygnemece and
Vesmidiece have , on the contrary , according to De Bary , spores of only
one kind , namely , typical zygospores , in the formation of which a fusion
and contraction of the whole protoplasmic contents of the conjugated
cells takeB place , and which become hypnospores without a preceding
partition .*’
Wittrock adds :—“ To me it seems perfectly clear that De Bary is
quite right in saying that the hypnospores of the Mesocarpeceare not
analogous to the zygospores of the Zygnemece, or in other words , that
they are not zygospores at all . The hypnospores of the Mesocarpex are
formed by partition , and not by an immediate fusion of the protoplasm
of conjugating cells, as the case ought to be with zygospores .”
He then proceeds to refer to Pringsheim ’s observations on this subject
with commendation (“ Jahrbucher ” xi., 1877). “ The act of conjuga¬
tion may be divided into two different stages . The first , being properly
speaking only introductory , consists in the two cells which participate in
the conjugation growing together by conjugation outgrowths , and the
septum between the cells thus growing together being resorbed . This
part of the act of conjugation is what Pringsheim calls copulation . The
second stage consists in an intimate fusion taking place of the proto¬
plasmatic contents of the conjugating cells . This fusion is effected here
in the Mesocarpex principally through the moving of the chlorophyll
coloured parts of the protoplasm (the chlorophyllaceous bodies) into and
to the neighbourhood of the somewhat widened conjugation canal . This
second and more important stage of -the fecundation Pringsheim calls
connubiwn . The conjugation having taken place in this manner , its
effect appears by the tripartition or quinquepartition of the cruciated or
H -shaped cell formed by the copulation . Of the cells formed by this
partition , the central one is fertile , the two or four lateral ones sterile .
The result of the conjugation is consequently not one cell , but several
cells , and n ot cells of one kind , but of two, namely , one propagative cell
(a spore), and around it two or four cells not capable of germination . It
would be difficult to find a reasonable interpretation of such a result , save
the one suggested by Pringsheim , of its being a sporocarpium , and to me
this interpretation seems not only reasonable , but perfectly natural , for
although the sporocarpium does here remain on a very low, not to say
the very lowest , stage of development , it does, however , already possess
the constituent parts of a typical sporocarpium . It has a nucleus and
a pericarpium , or at least an equivalent to one. The nucleus is the
single cfentral spore-cell , and the pericarpium is represented by the two
or four lateral sterile cells.’’
“ If the explanation given above is accepted , the essential difference
betreen these Algse and their nearest relations , Zygnemece and Desmidiece, might be expressed in the following manner :—The result of the
connubium in the former is a sporocarpium (and their spore is conse¬
quently a carpospore), but the result in the latter is a zygospore
Wittrock then proceeds to show that in one species the formation of
the spores can take place equally in the manner of Mesocarpus, Plagio spermum , and Staurospermum ., equally by tripartition , quadripartition ,
and quinquepartition , and hence he concludes that those genera are not
sound , and that all three should be included under sub-sections of the
same genus . We have not followed this suggestion , but have retained
Mesocarpus and Stav/rospermum as distinct , relying upon the difference
of form in the central cell .
For further details we refer the student to the Memoir from whence
the foregoing observations are abstracted .
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Hass .

( 1845 .)

Spore sphaerical or oval, between two cylindrical, straight or

slightly in-bent lateral cells. (a) Copulation ladder-like,
threads free, or with one end attached ; (b) copulation lateral
between two neighbouring cells of a thread, rarely ladder-like.
Sterile cells often with a knee-like bend, and intergrown at the
bend with similar cells of another thread.
Including also the genera Pleurocarpus and Craterospermum of Braun.
t Spore membrane scrobiculate or punctate.
M. nnmmuloides, Hass.
M. depressus, Hass.
tt Spore membrane smooth.
M. parvnlus, Hass.
JM.recurvus, Hass.
M. scalaris, Hass.
Sub-gen. Pleuroca/rpus
, Braun.
M. pleurocarpus, He Bary.

t

Spore membrane scrobiculate or

Mesocarpus

nummuloides

punctate.

. (Hass.)

DeBary .

Sterile cells 7-14 times as long as broad. Zygospore spheri¬
cal, or broadly ovoid; membrane brown, scrobiculate.
Size

.

Cells

-015

mm . diam

.

Zygospore

’ 044

X - 034

mm .

He Bary Conj p. 80, t. 8, f. 9, 10. Cleve Mon. Zyg. p.
30, t . 9, f. 4, 5. Hass. Alg. 169, t. 45, f. 1. Rabh. Alg .
Eur . iii. 257.
Sphcerocarpus nummuloides
, Hass. Ann. Nat. Hist. xii. 187,
t . 7, f. 12.
In ditches. Fruiting in September.
Plate XLI . fig . 3. a, sterile cells X 400 ; b, fertile cells, with zygo¬

spores, X 400.

mesocarpus

depressus . Hass .

Sterile cells 7- 12 times as long as broad. Zygospore ellipti¬
cal, compressed; membrane brown, punctate.
Size

.

' 007 - - 015

mm .

Hass. Alg. 168, t . 44, f. 1. Jenner FI. Tunb. Wells 184.
Sphcerocarpus depressus, Hass. Ann. Nat. Hist . xii. 186, t .
7, f. 11.
var. B. ovalis . Rabh. Alg. Eur. in . 257.
Mesocarpus ovalis, Hass. Alg. 169, t . 44, f. 2.
Sphcerocarpus ovalis, Hass. Ann. Nat. Hist . xii. 189, t . 7, f.

15.

In boggy waters.
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There seems to be no specific difference between the two species of
, the only feature relied upon being
of Hassali
that the filaments in the latter are scarcely more than half the diameter
of the former .

S. depressus and S. ovalis
Plate

XLI . fig . 4.

a , sterile cells X 400 ; b, fertile cells, with

zygospores , X 400 . Pig . 5 , var . ovalis .
cells , with zygospores , X 400 .

a , sterile cells X 400 ; b, fertile

.
tt Spore membrane smooth
Mesocarpus

parvulus .

(Hass .) De Bary .

broad. Zygospore spheri¬
Sterile
cal ; membrane even, commonly twice the diameter of the
threads.
cells 5- 12 times as long as

Size .

Cells '01 mm.

Zygospore -02- 024 mm.

Bary Conj. p. 80, t . 2, f. 15. Cleve Mon. Zyg. p. 31, t .
9, f. 6, 7. Hass. Alg. 169, t. 45, f. 2, 3. Jenner FI. Tunb.
Wells 184.
Sphoerocarpus parvulus, Hass, Ann. Nat. Hist. xi. 434, t . 7,
f. 13, 14.
Mougeotia splendens, Katz . Tab. Phy. v. p. 1.
De

var B. angustus . Hass.
Mesocarpus parvulus, var. tenuissima, He Bary Conj. t. 11, f.
10-14.
Mesocarpus angustus, Hass. Alg. 170, t. 45, f. 4. '
Sphoerocarpus angustus, Hass. Ann. Nat. Hist . xii. 187, t. 7,
f. 16.
Mixed with other Algie, in ponds, &c.
Plate XLII . fig. 3. a, sterile cells X 400 ; b. e, fertile cells, with zygo¬
spores , X 400 . Fig . 4, var . angustus . a , sterile cells X 400 ; b, fertile
cells , with zygospores , X 400 ; c, mature zygospore X 400 .

Mesocarpus

scalaris . ( Bass.) De Bary.

Sterile cells 2-4 times as long as broad ; zygospore spheri¬
cal or broadly ovoid; membrane brown, even, about equal in

diameter to the threads.
Size .

Cells -034 mm. diam .

Zygospore ‘034 mm. diam .

De Bary Conj. p. 80. Cleve Mon. Zyg. p. 32, t. 9, f.
11, 12. Hass. Alg. 166, t. 42, f. 1. Hass. Ann. Nat. Hist. x.
p. 45 ; xii. t. 7, f. 7. iiabli. Alg. Ear . iii. 257. Katz . Tab.
Phy. v. t . 5.
Mesocarpus intricatus, Hass. Alg. 167, t. 43, f. 1. Jenner
FI. Tunb. Wells 184.
Sphmrocarpus intricatus, Hass. Ann. Nat. Hist, xii, 186, t .
7, f. 9.
In boggy pools, &c.
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We can recognize no plausible grounds on which the M . intricatus
Hassall can be maintained as a species distinct from M . scalaris .

of

Plate XLII . fig. l . a , sterile cells X 400 ; b, conjugating cells, with
x 400 .

zygospores

DIesoc &xpus lecuirus

. Hass.

Sterile cells 5 to 10 times as long as broad.
Zygospore globose. Sporoderm brown, even.
' Oli - ' OIS mm .

Size .

Zygospore

’023 mm . diam .

Hass. Alg. 168, t. 44, f. 1. Rabh. Alg. Eur . iii. 257.
Sphtericarpvs recurvus, Hass. Ann. N. Hist. xii. 186, t. 7,f. 10.
In ditches.
Plate XLII . Jig . 2. o, sterile cells X400 ; b, conjugating cells with
zygospores

X 400 .

Sub-Genus Pleurocahtos . Braun .
pleurocarpus

Mesocarpus

. De Barg Conj.p . 81.

Sterile cells 2 to 3 times as long as broad.
Zygospores subglobose, brown, even.
Size .

Cells •025 - ,03 mm .

Zygospore

-03 mm . diam .

Pleurocarpus mirabilis, Braun. Alg. Uni. p. 60. Rabh. Alg.
iii, 258.
, Kutz Tab. v. t 13.
Zygogonium pleurospermum
Mougeotia genujlexa, Ag. and others. Eng. FI. v. 360. Eng.
Bot. Ed. 11. t . 2505. Jenner . FI. Tunb. Wells, 182. Hass.
Alg. 172, t . 40, f. 2. Harv. Man. 141. Mack. FI. Hib. 231.
Dickie Bot. Guide, 296.
Conferva genujlexa, Dillw. Conf. t . 6. Eng. Bot. Ed. 1, t .
1914.
, Jolinst. FI. Berw. ii. 257. Grev. FI.
Zygnema genufiexum
Ed. 320.
Serpentaria genuflexa, Gray Arr. 1, 300.
var. compressus .
Mougeotia

compressa , Eng . FI . v . p . 360 .

Eng . Bot . Ed . 2 ,

p. 172. Harv. Man. 141.
, Lyngb. Hyd. Dan. t. 58.
Zygnema compressum
Serpentaria compiessa, Gray Arr . 1. 300.
, Rabh. Alg. Eur. iii. 258.
Pleurocarpus compressus
In moor pools, &c.
This widely diffused species forms vast yellowish -green masses , which
Harvey says are often thirty feet in diameter ; wo have often met with
them covering several square feet . The filaments are fragile , soon
breaking into short lengths , bent almost at right angles and united at the
angles , hence the old name of Mougeotia genuflexa .

Plate XL1II . fy . 1.
with zygospore , after

Cells in conjugation X 400 ; b, fertile cells

l )e Bary

X 400 ; c, c, zygospores

X 400 .

106

ZYGOPHYCEJS

.

. Kutz. (1843.)

Genus 50. STAUROSPERMUM

Spores four cornered, between the truncated corners of four
sessile lateral cells (cells of all the species up to twenty times
longer than broad.)
t Sporoderm porose .
S. quadratum , Hass ,
.
ff Sporoderm verruoose
S. gracilliinum , Hass .
ttt Sporoderm smooth .
S. capucinum , Kutz.
S. viride , Kutz .

f Sporoderm porose.
quadratum .

Staurospermum

(Hass.) De Bary .

Sterile cells 10 to 20 times longer than broad.
Epispore quadrangular, with the angles truncate , not repli¬
cate, sides straight , covered with large pores (about 50 on the
longer side) .
Size .

Zygospore

Cells -015 - -02 mm .

-04 - -044 mm .

De Bary Conj. p. 81, t. 8, f. 11. Cleve Mon. Zyg. p. 34, t .
10, f. 3. Babb. Alg. Eur . iii. 259.
Staurocarpus quadrangulatus, Hass. Ann. Nat. Hist. xi. p.
434. Jenner. FI. Tunb. Wells, 184.
Staurocarpus quadratus, Hass. Alg. 178, t . 48, f. 1.
Movgeotia quadrangulatus, Hass. Ann. Nat. Hist . xii. 185,
t . 7, f. 3.
In ponds, ditches, &c.
Plate XL1II . fig. 2. a, sterile cells X 400 ; b, b, conjugating
with zygospores X 400.
ft

cells

Sporoderm verrucose .

Staurospermum

gracillimum

.

( Hass.)

Sterile cells 8 to 15 times as long as broad, pale yellowish
green.
Zygospore quadrate, the sides deeply sinuate, angles refuse.
Sporoderm verrucose.
Size .

Cells -006 ’008 mm .

Zygospore

-02 mm . diam .

De Bary Conj. p. 81. Babh. Alg. Eur . iii. 260.
Staurocarpus yracillimus, Hass. Alg. 179, t. 49, f. 2. Jenner
FI. Tunb. Wells, 184. Hass. Ann. Nat. Hist . xii. 185, t . 7, f. 6.
In bogs and moor pools.
Plate XL1JI .fig . 8. a , sterile cells X 400 ; b, conjugating cells with
zygospores X 400.
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fft Sporoderm smooth.
Stauxospexmum

.

capucinum

Kutz.

Sterile cells 6 to 14 times as long as .broad.
Zygospore quadrate, angles obtuse or truncate, sides often
deeply sinuate. Sporoderm even.
Size .

’015 X '02 mm .

Zygospore

-05 X "04 mm .

De Bary Conj. p. 81. Rabh. Alg. Eur . iii. 259.
Staurocarpus glutinosus, Hass. Alg, 177, t. 47, f. 1.
, Hass. Alg. t . 47, f. 2. Jenner FI.
Staurocarpus ccerulescens
Tunb. Wells, 184.
Mougeotia glutinosa, Hass. Ann. Hat . Hist . xxii. t . 7, f. 1.
Staurocarpus capucinus, Hass. Ann. Nat. Hist . xii. p. 184,
t . 7. f. 2.'
, Eng . FI. v. 360. Harv. Man. 141.
Mougeotia ccerulescens
Eng. Bot. Ed. 2, t. 2506.
, Eng . Bot. t. 2457.
Conferva ccerulescens
, Gray Arr. i. 299.
Agarclhia ccerulescens
, Bory in Mong. & Nest . Ex. 793.
Leila capxicino
In ditclies and ponds.
The filaments soon acquire a bluish tinge, and in drying assume a
purple hue.
Plate XL1V. jig . 1. a., sterile cells X 400; 6, conjugating cells with
zygosporesX 400.
Stauxospexmum

vixide . Kutz.

Sterile cells 10 to 20 times as long as broad.
Epispore quadrangular, angles truncate and replicate, sides
concave, smooth.
Size .

Cells ’008 mm .

Zygospore

-025 mm .

De Bary Conj. p. 81, t . 2, f. 17-18. Cleve Mon. Zyg. p. 34,
t . 10 , f. 4-5 .

Rabh . Alg . Eur . iii . 260 .

Staurocarpus gracilis, Hass. Ann. Nat. Hist . xii. 185, t . 7,
f. 5. Hass. Alg. 179, t . 49, f. 1. Jenner FI. Tunb. Wells, 184.
Staurocarpus virescens, Hass. Alg. 178, t . 48, f. 2.
Staurocarpus affinis, Hass. Ann. Nat. Hist. xii. 185, t . 7, f. 4.
Staurospermum franconicum, Reinsch. Algen. FI. p. 217.
In ditches.
Plate XL1V. fig. 2. a, sterile cells X 400; 6, conjugating cells
with zygosporesX 400; c, development of zygospores from conjugated
cells X 400,after Be Bary,

Sub-Family 3.

Gonatonemeai.

Cells cylindrical, much elongated, united in threads, with

axile plates of chlorophyll. Agamospores produced without
conjugation in cells continuous with, and partitioned from the
mother cells.
Q
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Wittrook inolndes his single genus Gonatonema in the i!lesocarpece as
an agamosporous form, without ascertained conjugation. As an excuse
for this he says :—“ If we attached importance only to the neutral or
sexual nature of the spore formation, as some of the modern systema¬
tizing botanists do even in the lower Cryptogamce
, we should be obliged
to form a separate family for it, which might not even be placed in the
class of Conjugates
. To me the accordance with Mesocarpece as to
the vegetative cells and the formation of the spores seems too great to
allow the separation of Gonatonema from this family. It may not be
unnecessary here to call to mind that the class of Diatomaeece in which
the formation of spores is in general effected through conjugation, does
also embrace some genera where the spores are formed neutrally.”
At the risk of condemnation as a “ modern systematizing botanist,” we
do not feel content to include this genus in the Mesocarpece
, and have
therefore relegated it to a separate family until more complete evidence
is furnished as to whether it really should be associated with the Conju¬
gates at all, although its affinities seem to lie in that direction. All wo
are justified by the facts to assume is that it is an aberrant form, which,
on the faith of its vegetative character may for the present be retained
in proximity to the Mesocarpece until its relationship is better established.
Genus

51 .

GONATONEMA

.

Wittroch

. ( 1878 .)

Spores (agamospores not carpospores) witliout conjugation,
formed by biseptation of the mother cells, which latter are bent
angularly, and alternately, at the point of fructification.
Wittrock illustrates this genus by means of a species not yet ascer¬
tained to be British, but which he regards as congeneric with Hassall’s
species hereafter described. “ Its vegetative stage consists of cylindric
cells arranged in a single row. The membrane of the cells is very thin,
and consists of pure cellulose. The bottoms of somewhat older cells
are gently curved inwards, which gives rise to a small lens-shaped room
between the cells. The contents of the cells consist of (1) a parietal

thin colourless layer of protoplasm; (2) an axile cholrophyll-coloured
rather thick band of protoplasm (the single chlorophyllaceousbody of
the cell) which runs through the whole length of the cell, and which is
most frequently more or lees excavated at both ends of the cell; in the
band of chlorophyll occur the so-called ‘starch granules,’ in a number
of 2 to 4 ; (3) a rounded nucleus, which has its place at the side of the
chlorophyllaceous body, or very often in a small circular opening in the
middle part of the band of chlorophyll; (4) small drops of oil, attached
partly to the inner side of the parietal layer of protoplasm, and partly
to the outer side of the chlorophyllaceous band ; and (5) colourless cell
liquid, which fills the vacuoles between the parietal layer of protoplasm
and the axile chlorophyllaceous band.
“ In purely vegetative cells the chlorophyllaceous body is found to pos¬
sess the power of making free, and rather quick movements. This species
thus gives a second instance of independent movements of chlorophyl¬
laceous bodies belonging to vegetative cells.
“ The formation of vegetative cells takes place by bipartition, exactly
in the same manner as in the Mesocarpece
. The cells destined to bring
forth spores have always a very considerable development as to length.
While the vegetative cells just formed by bipartition are only 5 to 6
times as long as thick, the cells which are ready to form spores are at
least 9, and more often 12 to 16 times as long as thick. A rather con¬
siderable increase as to volume, by development in length, does conse¬
quently take place in these cells before they are capable of fulfilling
their propagative purpose.
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“ The first sign of a beginning spore-formation is that the cell widens
at its middle, so that this part resemblesa cask. This widening is not,
however, equally powerful on all sides, but is stronger on one side than
on the other sides. At the same time the cell bends at its middle like a
knee, so that its two halves form a more or less obtuse angle with each
other. The point of the angle is placed where the before-mentioned
more powerful widening of the coll has taken place. Almost always the
formation of spores takes place at the same time in all the cells of a
filament. Then it regularly occurs that the cells bend alternately in
opposite directions, so that if cell No. 1 bends to the right, cell No. 2
bends to the left, No. 3 to the right, and No. 4 to the left again, and so
on. Consequently the cells in a filament-producing spores will form a
zig-zag line. Exceptions from this rule do, however, now and then
occur ; thus, that two cells abutting on each other bend in the same
direction, after which the two next bend in an opposite direction and so
on. When this occurs, the filament is gently curved like an S, alter¬
nately in two directions. When the spore-forming cell widens and
bends, the chlorophyllaceous band of the cell is often interrupted at its
middle part, by which the cell gets two chlorophyllaceous bodies instead
of one. The chlorophyll-coloured protoplasm now begins anew to give
proofs of its power of free motion. The chlorophyllaceousbody (or
bodies if there are two) moves freely and rather quickly, from the other
parts of the cell to the widened middle part . When all of it has entered
this part of the cell, which has thus become almost quite filled with
chlorophyll-coloured protoplasm, the cell is divided into three cells by
two septa, appearing one on each side of the chlorophyll filled central
part. The cells formed by this partition are of two essentially different
kinds. The two lateral cells have very little living contents. All the
chlorophyll-coloured protoplasm is gone, and only the thin parietal layer
of protoplasm and some drops of oil are left. The rest of the contents
are only colourless cell-liquid. These cells have in fact filled their pur¬
pose. They soon die, and remain, as mere skeletons of cells, attached
for some time (two or three weeks) to the central cell. The central cell is,
in contrast to the lateral cells, very rich in living contents, having re¬
ceived all of the chlorophyll-coloured protoplasm of the mother-cell. It
is also designed to become the hypnospore, through which the propaga¬
tion of the species is to be affected. But before it becomesa complete
hypnospore it is to pass through several stages of development. The
first of these is that the cell-contents surround themselves with a new
layer of cellulose (mesosporium) within the original one (exosporium).
The mesosporium increases by-and-bye in thickness till it is considerably
thicker than both the exosporium and the eudosporium(which appears
later). The mesosporium gets no sculpture (as is the case with so many
Mesocarpets
) it remains always smooth. But having been at the begin¬
ning hyaline, it soon assumes a faint yellow colour. Within the meso¬
sporium a new layer of cellulose forms during the first week; this is
called endosporium. It remains always hyaline and very thin. During
this time the contents of the cell have also suffered a change. The
chlorophyll-coloured protoplasm, at least the greater part of it, has
changed into a fat oil, which is coloured in the same manner as the
mesosporium, i.e., a faint yellow. The hypnospore which is now
ready, shows a somewhat different shape, if regarded from different
sides. If regarded in the position it has when the curvatures of the
spore-forming filament are directed to the right and left of the ob¬
server, the spore is, as a rule, non-symmetrically elliptic, with abrupt
ends, very seldom it is almost circular. The want of symmetry consists in the Bpore being more convex on the side towards which the knee
of the mother-cell has bent. If we imagine the spore being turned a
quarter of a turn round its longitudinal axis, it appears somewhat
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narrower , and perfectly elliptical , with abrupt ends . How the spores
bohave when germinating I have not yet had any opportunity of observ¬
ing .”
u Thus it appears from the foregoing details that the spores are always
formed without a preceding act of conjugation . The spore formation ,
therefore , may be regarded as neutral , or we may assume that as in
exceptional cases spores may be formed by the instrumentality of a
single cell, in this ease the exception has become the rule , and the spores
would then be regarded as parthenospores , and not as agamospores .”
Under these circumstances of development , Wittrock considers him¬
self justified in proposing the genus Gonatonema, for the two forms , the
one Gonatonema ventricosnm , on which the above observations were
made , and the other the species which Hassall described as Mesoearpus
notabilis .
Gonatonema

notaMle .

( &as$.)

fVittr.

Sterile cells 8 to 10 times as long as broad , sometimes longer .
Zygospore , front view cylindrical , side view bent so as to be
convex on one side, concave on the other , truncate at the ends ,
same diameter as the vegetative cells.
Size .

Cells ' 012 --015 mm .

Wittrock Mesocarpeie , p. 16, fig. 14 .
Mosocarpus notabilis , Hass . Alg . 170, t . 46 , f. 2 .
Mougeotia notabilis , Hass . Ann . Nat . Hist . x . p. 46 .
Staurospermum notabile, Rabh . Alg . Eur . iii . 261 .
Found in great abundance in some brick fields near Notting
Hill .—Hassall .
Here follows the original description by Hassall :—“ Filaments at first
cylindrical , bnt subsequently becoming angulated , the angle of flexion
being situate in the centre of each cell . Cells usually about 8 or 10
times as long as broad , but frequently longer . Sporangia non -symine trical , a single one being placed in the angle formed in each of the cells .”
We have nothing to add to this description , never having seen the
plant in question , and are able only to reproduce Hassall ’s figures .

Plate XL1V . fiy. 3. a, sterile cells; J, fertile cells, after Hassall.

