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CHROOCOCCACEjE .

Class

II .

.

PHYCOCHROMOPHYCEiE

Plants one or many celled , living in water , or enclosed in a
maternal jelly when out of it, mostly in families formed from
successive generations of cells. Cell membrane ( Cytioderm)
not siliceous, combustible . Cell contents ( Cytioplasm) a brown ,
olivaceous, or fuscous endochrome, destitute of nucleus , and
usually without starch granules .
Propagation by division , and by immovable gonidia , or
quiescent spores .
Order

I.

GYSTIPHORJE

.

Unicellular plants . Cells sphterical , oblong , or cylindrical
enclosed in a tegument , associated in families surrounded by a
universal tegument , immersed in a more or less liquid or firm
mucilage , variable in colour , for the most part irregularly dis¬
posed . Division of the cells taking place in one, two, or
three directions alternately . Propagation by quiescent gonidia .
Fcecundation unknown .

Family

I.

CHROOCOCCACEAS

.

Thallus mucous or gelatinous , amorphous , enclosing cells and
families irregularly disposed .
It may be urged that , as many of the species included in this family ,
as well as in the analogous Palmellaceae, are only conditions of higher
forms, they should not have been inserted . In the preparation of a Flora
of this kind , however , we are of opinion that whilst the life history of
these forms is so imperfectly known , we should not have been justified in
excluding them .
Genus 81. CHROOCOCCUS

. Nageli . (1849.)

Cells globose, or more or less angular from mutual pressure ,
solitary , or associated in globose cubical or amorphous families ,
free (not involved in a mother -cell) . Cell membrane inmost
cases thin , homogenous , achromatic , often confluent in a more
or less firm jelly ; cell contents verdigris , or pallid blue green ,
not rarely yellow or orange . Propagation by division alter¬
nately in three directions .

204

CYSTIPHOEJS.
Chroococcus

cohserens . Nag . fide Rabh.

Cells oblong , twin , or in fours , with a distinct hyaline ellipsoid
tegument ; cell-membrane thin , achromatic ; cell-contents
homogenous , or slightly turbid , blue-green .
Size .

Cells ' 003 - '006 mm . diam .

Families

of 2- 4 indivi¬

duals .
Rabh . Alg . Eur . ii., 30. Kirch . Alg . Schles . 261 .
Protococcus coharens , Kutz . Spec . 197. Tab . Phyc . 1, t . 5.
Pleurococcus cohcerens, Breb . in Meneg . Nost . Ital . 35 , t . iv.,
f. 3.
On damp walls and flower pots .
Plate LXXXI1I . fig. 1. Cells magnified 400 diam.
Chroococcus

turgidus .

Nag. Einz. Alg . j>. 46.

Cells spluerical , oblong -ellipsoid , or more or less angular from
compression , single , twin , ternate , or quaternate (rarely 8) ,
associated in families , tegument thick , usually evidently lamel lose, colourless .
Cell-membrane thin ; cell contents bright
verdigris green and homogenous , at length becoming brownish
and granulated .
Size .

Cells •013 --02o mm . diam .

Families

of 2-4 .

Rabh . Alg . Eur . ii., 32. Kirch . Alg . Schles . p. 262 .
Protococcus turgidus , Kutz . Tab . i., t . 6, f. 1.
Hcematococcus binalis , Hass . Alg . p. 331 , t . 82, f. 2.
In swampy places and on moist rocks .
Not at all uncommon ; often mixed with other algje. Easily dis¬
tinguished by its size.
Plate LXXXIII . Jig . 2.
Genus

82.

Cells magnified 400 diam .
GLCEOCAFSA . Kutz . (1843.)

Cells spherical , either single or numbers , associated in
families , the single cell included in a vesiculiform tegument ,
this cell undergoing division into two daughter cells. Each
has a distinct tegument , the whole being surrounded by the
tegument of the mother cell . This process is repeated again
and again , the original tegument remaining and surrounding
the family thus formed . Cell membrane thick , often very thick ,
equalling or exceeding in diameter the cavity of the cell ;
colourless or coloured , mostly lamellated , strata not un frequently separating .
Cell contents of various colours ,
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aeruginous, bluisli green , steel -blue , reddish , yellowish , fuscous ,
&c. Division of the cells in three directions , the last genera¬
tion of the cells smaller than the early ones.—Rabh . Alg. Eur .
ii., 34 .
Glseocapsa

coracina . Kutz. Phyc. Gen. 174, t . 6, / . 1.

Thallus crustaceous , very black , lubricous ; single cells
spherical , small , tegument very pale violet , distinctly lamellose, cell contents homogenous blue-green .
Size .

Cells

•0033 - ' 004 ;

with

envelope

'006 - ’014

mm .

Families -009 -’075 mm . diam .
Rabh . Alg . Eur . ii., 35. Kirch . Alg . Sollies, p . 258 .
Microcystis alrovirens , Meneg . Nost . Ital . 76 , t . 10, f. 1.
On rocks , and on boggy ground amongst moss .
Plate LXXX111 . fig. 3. Cells magnified 400 diam .
Glaeocapsa atrata . (Aufz.) Rabh. Alg . Eur . it ., 35.

Thallus crustaceous , mucous , black ; cells spluerical small ,
tegument very thick , hyaline , homogenous , two or three times
broader than the central cell, cell-contents pale verdigris green ,
rather granulated .
Size .

Cells ' 0035 --0045 mm ., with envelope

•009 --014 mm .

Families •01-'08 mm .
Nag . Einz . Alg . t . 1, f. 1. Kirch . Alg . Schles . p . 258 .
Microcystis atra , Kutz . in Linn , viii ., 375 .
On rocks in mountain regions .
Plate LXXXIII . Jig. 4. Cells magnified 400 diam .
Glaeocapsa livida . ( Cam .) Kutz. Tab. I., t. 21, / . 5.

Thallus mucous , rounded lobate , broadly expanded hyaline
dingy green , or olive brownish , cells very minute , tegument
pale bluish , hyaline , cell contents solid dark blue-green .
Size .

Cells ' OOS- ' OOG min . ; with

envelope •006 - -0078 mm .

Families ’016 -'05 mm .
Rabh .Alg . Eur . ii., 36 . Kirch . Alg . Schles . 258 .
Palmella livicla, Carm . in Grev. FI . Edin . ; Eng . FI . v., 397 .
Harv . Man . 178.
Hcematococcus lividus, Hass . Alg . 332 , t . 82, f. 5 .
Microcystis livida , Meneg . Nost . 74, t . 9, f. 2.
On naked ground , or amongst moss and lichens , rarely on
rocks , on mountainous moors .
“ Covers the overhanging limestone rocks to a great extent , sometimes
as much as several hundred yards together . When fresh it looks like a
blackish brown , gelatinous substance , giving the rocks on which it grows
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the appearance of being covered with pitch ; on places where it becomes
dry by exposure to the sun it is very friable , and on being touched
crumbles down to a powder .”— Moore, in Hass . loo. cit .
Plate LXXXIII .fig . 5.
original specimen X 400.

Glceocapsa livida , drawn from Carnuchael ’s

Glaeocapsa caldariorum

. UaVh. Alg. Ear . 37.

Thallus irregular thick gelatinous , pale yellowish , cells soli¬
tary , globose or rather elliptical , tegument sphaerical or elliptic ,
colourless lamellose , lamellae often diffuse, the externally one
manifestly diffluent ; cell-contents homogenous , or rather
granulose , pale blue -green .
Size .

Cells -OOS-' OOG mm . with envelope ’019 - -04 mm .

Glceocapsa montana var . caldarii , Suringar
e.

Obs. 54, t . 4, f.

Kirch . Alg . Schles . 257 .

On walls, flower-pots , glass , &c., in conservatories and green¬
houses .
Plate LXX1II . fig . 6. Cells magnified 400 diam .
Glseocapsa

polyderxnatica

. Kutz. Tab. 1, t. 20.

Thallus gelatinous , more or less compact , dirty green , or olive
becoming brownish ; cells small spherical , tegument very thick ,
hyaline lamellose , lamell * numerous , concentric , firm ; cellcontents verdigris green , almost homogenous .
Size .

Cells

-003 -,0045

mm . ;

with

envelope

-023 mm .

Families ‘05 mm.
Rabh . Alg . Eur . ii., 37 . Kirch Alg . Schles . 257 .
Microcystis rupestris , Men eg. Host . 72, t . 9, f. 1.
Hcematococcus rupestris , Hass . Alg . 326 , t . 82, f. 1.
On moist rocks .

“ Frond hyaline , gelatinous , yellowish green , easily broken up , about
an inch in diameter , shapeless , rough , pellucid , more or less dense in the
centre and elevated ; when dried collapsed, blackish , cartilaginous ,
fragile . Subjected to the microscope it appears constituted of hyaline
subsphaerical vesicles, enclosing yellowish green , spherical or slightly
oblong globules usually undivided . Solitary globules , magnified with
glasses less powerful are seen free and naked ; by means of a more
powerful microscope, almost all are perceived to be clothed with a proper
cyst , larger vesicles enclose smaller , and the whole frond appears areo lated , the hollow areolse containing solitary or binate globules . The
vesicles general as well as partial , duplex , triplex , or multiplex , and that
without any perceptible order , commonly present concentric circles,
generally approximated , evident to the light .”— Meneghini.
Plate LXXXIII . fig . 7. Cells magnified 400 diam .
Glaeocapsa

quaternata .

Kutz. Tab. !., t. 20, f . 1.

Thallus mucous , effused, dirty green , becoming reddish
brown ; cells usually sphserical , single or twin or quaternate
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(rarely 6-8) in families , tegument narrow , lamellose , achromatic ,
rounded or oblong ; cell-contents verdigris green , homogenous ,
or delicately granulated .
Size .

Cells ' 0032 - '0045 mm . ; with envelope ’OOZ- 'Oll mm .

Families -011- 022 mm.
Rabh . Alg . Eur . ii., 37. Kirch . Alg . Schles . 257 .
Coccochloris quaternata , Breb . MSS .
On rocks or moist ground ( Scotland ) .
Plate LXXXIII . jig. 8. Cells magnified 400 diam.
Glaeocapsa

axenaxia .

(Hass.) Rabh, Alg . Em . I., 39.

Thallus mucous, cohserent, somewhat olive-coloured ; cells
large sphserical, tegument thick oblong or almost spliasrical,
colourless , lamellose ; lamellae diffluent , cell-contents verdigris
green then brownish , distinctly granulated .
Size .

Cells

' 0033 - -005 mm ., with envelope

•006 --014 mm .

Families -04 mm.
Rabh . Alg . Eur . ii ., 39.
Ilcematococcus arenarius , Hass . Alg . 330 , t . 76, f. 10.
In springs and thermal waters .
Plate LXXXIV. jig. 1. Cells magnified
Glseocapsa aeruginosa .

(Carm.)

400

diam.

Kutz. Tab. I., t. 21, / . 2.

Thallus crustaceous , grumous , or cartilaginous , glaucous
green ; cells small spluerical , tegument thick colourless , indis¬
tinctly lamellose , externally not rarely angular , cell-contents
verdigris green , homogenous .
Size .

Cells -0022 - ’003 mm . with envelope ' OOII -' OOSS mm .

Families 'OIG-' OS mm.
Rabh . Alg Eur . ii ., 39 . Kirch . Alg . Schles . 258 .
Palmella wrugitiosa, Carm . MSS .
Ilcematococcus ceruginosus, Hass . Alg . 333 , t . 82, f. 3.
On limestone and other rocks .
Plate LXXXIV. jig. 2. Cells and families magnified
Glseocapsa

magma .

400

diam.

(Brel .) Kutz. Tab. i ., t. 22, f . 1.

Thallus grumous , rather crustaceous , purple brown , blackish
when dry ; cells for the most part spherical , tegument lamel¬
lose intense purple or coppery-brown , usually not pellucid ,
external stratum very broad , globose, paler or colourless, soon
diffluent ; cell-contents verdigris green , granulose , often becom¬
ing brownish .
Size .

Cells •0045 - ,007 mm ., with envelope •006 - ,012 mm ,

2 a
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Rabli . Alg . Eur . ii., 42 .

.

Kirch . Alg . Schl 259 .

Sorospora montana , Hass . Alg . 309 , t . 79 , f. 1.
Palmella montana , Ag . Syst ., p . 18 . Eng . FI . v ., 396 . Eng .

Bofc. ii., t . 2554 .

Harv . Man . 179 .

Protococcus magma , Meneg . Nost . p . 43 .
Viva montana , Lightf . FI . Scot . 973 . Hull . Br . FI . 314 .

Eng . Bot . i., t . 2193 .
122.
Merrettia

Hook Scot , ii., 91.

With . Arr . iv.,

alpicola , Gray Arr . i ., 349 .

“ Mountain dulse ,” of the Scotch .
On moist rocks .
“ On the mountains of Arran , this lies unattached among loose wet
stones, covering them in a straggling manner to a considerable extent .
Each frond is 1-1£ inch , in diameter , flatfish , somewhat orbicular ,
between coriaceous and gelatinous , when dry almost horny , of a deep but
dull purple colour , much lobed and curled like some Gyrophorce, filled
with crowded clusters of granules , which , if minutely examined are found
to he mostly arranged in fours .”—Hooker.
In Scotland it is called Mountain Dulse, and , according to Lightfoot ,
“ the Highlanders wash it and rub it between their hands into some
water , so as to make a thin pulpy mixture , with which they purge their
calves.”
Plate LXXXIV . Jig . 3. Cells and families magnified 400 diam .
Glseocapsa

lupicola . Kutz. Spec. p . 221.

Thallus black , then fuscous or brown, crustaceous , thin , rather
grumous , cells small , sphserical, tegument narrow , not lamellose ,
fuscous then rusty -brown, for the most part associated in fours ,
rarely in twos ; outer tegument broad , very pale, globose , enclos¬
ing numerous smaller families , soon diffluent ; cell-contents pale
verdigris green , or rusty brown .
Size .

Cells -0033 - -005 mm .

Families

-07 mm .

Rabh . Alg . Eur . ii ., 43 .
On rocks amongst moss ( Scotland ).
Plate LXXXIV. fig. 4. Cells and families magnified 400 diam .
Glaeocapsa sanguinea

.

(Ag .) Kutz. Tab. I., t. 22.

Thallus effused, gelatinous , thin , blood red or thicker and
somewhat crustaceous , then becoming blackish brown ; cells of
medium size, sphserical , tegument intense blood red , not lamel¬
lose, in the middle pale red , the extreme outer colourless or
nearly so, very broad , globose or angular ; cell-contents pale ver¬
digris green , granulose .
Size .

•14 mm .

Cells

with

envelope

'0037 -'009

mm .

Families

to
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Rabh . xllg . Eur . ii ., 43. Kirch . Alg . Schles 259 .
Palmella sanguined, Ag . Syst . ,p . 15.
Hcematococcus sanguineus . Ag . Icon . t . 24. Harv . Man . p .
181 . Hass . Alg . 329 , t . 79, f. 2. Eng . FI . v., p . 395 .
On rocks .
Plate LXXXF. fig. 1. Cells and families magnified 400 diam .
Glaeocapsa Ralfsiana

.

(Harv.) Kutz. lab . i ., t. 23.

Thallus gelatinous , compact , dark purple brown ; cells of
medium size, sphaerical , tegument very thick , opaque , and in¬
tense purple , the outer very broad , usually angular from mutual
compression, almost colourless , rarely diffluent , enclosing
smaller families of 2, 4, 6, 8 ; cell-contents granulated , pale ver¬
digris green .
Size .

Cells

with

envelope

-01 - -017

mm .

Small

families

•022- -04 mm. Large families , to ‘17 mm .
Rabh . Alg . Eur . ii ., 44 .
Sorospora Palfsii , Hass . Alg . 310 , t . 79, f. 3.
Palmella Palfsii , Harv . Man . 179 .
Amongst moss and lichens .
“ Thallus a few lines in diameter , gelatinous , somewhat areolate , or as
if composed of numerous small vesicles massed together , each of which
contains 2-4 or 8 large blood red granules , which are much larger and of
a far deeper colour than those of O. magma ."—Harvey .
Plate LXXXV. jig . 2. Cells and families magnified 400 diam .
Glaeocapsa

Shuttleworthiana

. Kutz. Tab. I., t. 23, / . 1.

Thallus gelatinous , rather hard , compact , dark rufous brown ;
cells small sphterical , tegument very thick , many times broader
than the central cell, globose , intense orange red , the outer glo¬
bose or angular , homogenous , pale orange , or (rarely ) colour¬
less , all, except the inner , soon diffluent ; cell-contents pale
verdigris green .
Size .

Cells with

envelope

mm .
Rabh . Alg . Eur . ii., 44.

■0075 -'013 mm .

Families

-035

Kirch . Alg . Schles . 259 .

On moist rocks , and amongst moss .
Plate LXXXF . fig . 3.
Glaeocapsa

Cells and families magnified 400 diam .

xupestris . Kutz. Tab. Phyc. I., t . 22,f . 11

Thallus dark brown , crustaceous , rather hard ; cells rather
large , sphairical ; tegument very thick , lawellose , yellow or

210

CYSTIPHOR

^E .

golden brown, the outer permanent , yellowish or becoming pale ;
cell-contents verdigris green , granulose .
Size .

Cells

’OOfl- 'OCO mm . with

•015 -'075 mm.
Rabh . Alg . Eur . ii., 47 .
On rocks .
Plate LXXXIV. fig. 5.
Genus

83 .

envelope .

Families

Kirch . Alg . Schles . p. 260 .

Cells and families magnified 400 diam ,

APHANOCAPSA

,

Nag .

( 1849 .)

Cells spherical , with a thick , soft , colourless tegument , con¬
fluent in a homogenous mucous stratum . Cell division as in
Glemocapsa.—Rabh , Alg . Eur . n ., 48 .
Aphanocapsa

vizescens

.

{Hass .)

Rabh. Alg . Ew . II., 248.

Thallus gelatinous , more or less expanded , dirty green , or
olive, becoming brownish , cells of medium size, pale bluish green , solitary or in pairs , tegument scarcely visible . Cell
contents homogenous , sometimes with a central vacuole.
Size .

Cells about -0055 mm . diam .

Sorosporium virescens, Hass . Alg . 310 , t . 78, f. 8 a .
Aphanocapsa parietina , Nag . Einz . Alg . t . lb , f. 1.
On stones , rocks , &c.
Plate ZXXXVI. fig . 1. Cells magnified 400 diam .
Aphanocapsa

zivulazis . (Carm.)

Rabh. Alg . Eur . n ., 49.

Thallus hemispherical , gelatinous , tuberculose , often confluent ,
seruginous-green , becoming brownish when dry ; cells spherical ,
scattered , single or in pairs , tegument very thick , not lamellose ,
colourless , soon diffluent . Cell-contents bluish -green , delicately
granular .
Size .

Cells about ’005 --006 mm . diam .

Palmella rivularis , Carm . MSS . Harv . in Hook . Eng . FI .
v., p. 397. Harv . Man . 177 .
Coccochloris rivularis , Hass . Alg . 317 , t . 78, f. 6 a, b.
On rocks and stones inundated , in mountain streams .
“ Fronds one-fourth or half an inch in diameter , hemispherical , tuber¬
cular , firmly adhering , sometimes cohering into a broad crust . Colour
vivid green .”—Carmichael .
Plate LXXXPl .fig . 2.
Aphanocapsa

Cells of A. rivularis , X '400.

Gzevillei

.

{Hass.)

Rabh. Alg . Eur. II., 50.

Thallus gelatinous , globose , densely aggregated , more or less
confluent , dirty green , from olive to brownish when dry ; cells
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sphaerical or elliptic, ratlier crowded, single or in pairs, nestling
in a homogenous jelly, tegument quickly diffluent, cell-contents
blue-green, delicately granulose.
Size .

Cells -0035 --006 mm . diam .

Kirch. Alg. Schles. 261.
Coccochloris Grevillei, Hass. Alg. 318, t . 78, f. 7 a, b, 8.
Palmella botryoides, Grev. Crypt. FI. t . 243, f. 2. Eng.
FI. v., 396. Eng . Bot. ii., p. 207. Grev. FI. Ed. 323. Mack.
Hib. 244.
Palmella Grevillei, Berkl. Glean, p. 16, t . v., f. 1. Harv.
Man. 177.
Botrydina Grevillei, Meneg. Nost. p. 47.
, Huds. Ang . 608. Lightf. FI. Scot. p.
Byssus botryoides
1006. Relil. Cant. 447.
Cocochloris radicata, Johnst. FI. Bervv. ii., 262.
, Gray Arr. i., 349.
Olivia botryoides
Byssus pulverulenta viridis, Dillen. Muse. 3, t . 1, f. 5.
Byssus botryoides saturate virens, Hay. Syn. 56, No. 5.
On damp heaths and moors.
Plate LXXXVl.jig. 3. a, natural size; b, cells magnified

400

diam.

Aphanocapsa depressa . (Hass.) llabh. Alg. Eur. ii ., 51.

%

Thallus somewhat hemispherical, depressed, gelatinous, green.
Cells sphairical or irregular, variable in size.
Size .

Cells -0025 - -003 mm .

Palmella depressa, Berk. Glean. 19, t. 5, f. 4. Harv. Man.
178.
Coccochloris depressa, Meneg. Nost. 68. Hass. Alg. p. 316,
t . 78, f. 4 a, b.
Growing on an old pump, at Cotterstock, Northamptonshire,
constantly moistened with the drippings from the spout.
“ Fronds bright yellow-green, gelatinous, subhemispherical,depressed,
crowded together, filled with more or less globose or angular very minute
granules.”—Berkeley.
Plate LXXXV1. Jig. 4. a, plant natural size; b, cells magnified 400.
Genus 84.

MICROCYSTIS

.

Kutz. ( 1833.)

, numerous, densely aggregated, enclosed in a
Cells sphaerical
very thin globose mother vesicle, forming solid families, singly,
or several, surrounded by a universal tegument. Cell division
in three directions alternately.
This genus as defined by Rabenhorst (41</. Eur. ii ., 51) not appearing
to differ essentially from Anacystis, both are united in this work.
I
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Microcystis

protogenita

. (Bias .)

Itahh. Alg. Eur. u ., 51.

Thallus membranaceous, thin, green ; families small, angular
from mutual pressure; cells small, spheerical; cell-contents
granular, pale blue-green.
Size .

Families , ' 02 mm .

Cells , •0015 -’002 mm .

Micraloa protogenita, Bias. Alg. Micr. t . xix.

Meneg. Nost.
t . xiv., fig. 1 (partly) .
In water long standing, stagnant ditches, amongst other
Algse, &c.
Plate LXXXVI
Microcystis

. fig . 5. Families magnified 400 diam .
marginata .

(Meneg.)

Kirch, Alg. Sehl. 255.

Thallus sphajrical, flattened, or orbicular and lens-shaped,

sometimes confluent, pale-green, colourless at the margin ; cells
minute ; cell contents blue-green, at length granular.
Size .

Cells •003 -‘004 mm .

Families

'8 - -03 mm .

Anacystis marginata, Meneg. Nost. 93, t, 13, f. 1,

Rabh. Alg.

Eur . ii., 52.
In ditches, free swimming.
Plate LXXXVI
Genus

85 .

, fig . 6.

Families magnified 400 diam .

CLATHROCYSTIS

.

Henfrey .

(1856.)

Frond, a microscopic gelatinous body, at first solid, then
saccate, ultimately clathrate (fragments of the broken fronds
occurring in irregularly lobed forms) composed of a colourless
matrix, in which are imbedded innumerable minute cells, which
multiply by division within the frond as it increases in size.—
Quart. Journ . Micr. Sci., 1856, p. 53.
Clathxocystis

aeruginosa .

ITenf. Micr. Journ. 1856, p. 53, t. 4,

f. 28-36.
Fronds floating in vast strata on freshwater pools, forming a
bright green scum, presenting to the naked eye a finely granular
appearance ; when dried, appearing like a crust of verdigris ;
cells minute.
Size .

Fronds

' 03 - -13 mm . ; cells -0025 - ‘0035 mm .

Rabh. Alg . Eur . ii., 54. Kirch. Alg. Schles. 254.
Microcystis mruginosa, Kutz . Tab. i., t. 8.
Polycystis mruginosa, Kutz . Spec. 210.
On fresh water lakes.
“ The smallest fronds met with are usually roundish or ellipsoidal .
When quite young they appear to be solid, but as they grow by the multi¬
plication of the internal cells and the secretion of gelatinous matter , the
expansion takes place chiefly near the periphery , so that the frond becomes
a hollow body. The walls of the sac then give way, and, as the expan -
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sion proceeds , orifices are formed in different parts , until the whole
becomes a coarsely latticed sac or clumsy net of irregularly lobed form .
Then this becomes broken up into irregular fragments of all shapes and
sizes (giving the stratum a granular appearance to the naked eye), each
of which recommences the expanding growth , and becomes a latticed
frond . The internal cells are very minute , but have a distinct margin
with internal granules . They multiply by dividing into two and four .
The gelatinous frond always presents a transparent border or peripheral
stratum , destitute of green cells ; but no boundary membrane exists , the
surface exhibiting a softened or half-dissolved aspect . On the approach of
winter the fronds ceased to increase , and by degrees most of the gelati¬
nous masses faded to a light brownish tint , swelled up and settled to the
bottom of the water in light flocculent clouds . They appear to become
half-dissolved, and to allow the green cells to become free, as many of the
latter were found free, adhering to the sides of the vessel. Perhaps these
reproduce the fronds in the next season. No zoospores were ever de¬
tected .”—Henfrey.
Clathrocystis roseo-persicina , Cohn ., is already included in this work, as
Plewococcus roseo-perdcinus , pi. 2, fig. 6.
Plate LXXXVI . fig. 7. a, Thalli magnified 200 diam . ; b, cells mag¬
nified 400 diam .
Genus 86. CCELOSPHTERIUM

.

Xag . (1849.)

Thallus globose , small , vesicular , hollow , composed of small
cells, which are associated in families at the periphery , im¬
mersed in a mucous stratum , formed from the speedily confluent
teguments . Increase by division of the cells in all directions .
Coelosphaerium

Kutzingianum

.

Sag . Eim . Alg. p. 54, t. 1 c.

Families sphajrical . Cells subglobose , geminate , or quater nate , loosely disposed ; cell-contents blue-green , delicately
granulose .
Size .

Cells

-002 - -005

mm . ; families

-06 mm . and more .

Rabh . Alg . Eur . ii., 55. Quart . Journ . Micr . Sci. 1869 , p.
197 . Kirch . Alg . Schles . 254 .
In ponds , meres , &c.
Plate TXXXVII . fig. 1. Families magnified 400 diam .
Genus 87.

GOMPHOSPHTERIA

.

Kutz. (1836.)

Cells wedge-shaped , peripherical , 2-4-8 associated in radiating
families nestling in jelly , covered with a tegument , and forming
a solid globose free-swimming thallus . Cells dividing alter¬
nately in three directions .
Gomphosphsexia

aponina .

Kutz. Tab. I., t. 31, / . 3.

Thallus microscopical , blue -green , often becoming pale , tegu¬
ment colourless , rather thick and somewhat lamellose , central
cells smaller , cell-contents verdigris or pale blue-green .
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Size , Cells '004 mm . diam . to -01 mm . long ; families ’05 mm .

Rabh. Alg: Eur . ii., 56. Kirch. Alg. Schles. 255.
In ditches.
Plate LXXXVII. jig. 2. Families magnified 400 diam . ; a, b, c, d,
cells in various stages of subdivision , further magnified—after Reinsch .
Genus 88. MEK .ISMOPEDIA

. Meyen. ( 1839.)

Cells globose, at the time of division oblong, rather thick,
teguments confluent, 4-8-16-32-64-128 associated in tabular
families of a single stratum, forming a quadrate, plane, freeswimming thallus.
Goebel has observed the formation of zoospores in this genus .
“ Botanische Zeitung ,” 1880, p. 490.
violacea .

Mexismopedia

See

Kuiz . Spee. 472.

Thallus mucous, colourless, or nearly so, indefinite, families
small, composed of 4-32 remote very minute cells ; cell-contents
homogenous, violet.
Size .

Cells -001 - '0015 mm . ; families -015 mm .

Rabh. Alg. Eur. ii., 57. Kirch. Alg. Schles. 254.
In ponds, ditches, &c., amongst other Algae.
Plate LXXXVII . fig. 3.
Mexismopedia

Families magnified 400 diam .

glauca .

Nag . Einz . Alg . t. 1, I) . 1.

Thallus more or less limited, glaucous green, margin slightly
sinuately crenate ; families composed of 16-48-64 (rarely more)
oval or globose cells; cell-contents pale blue-green.
Size .

Cells -OOS- OOS mm . ; families

-04 - ' 05 mm .

Rabh. Alg. Eur. ii., 56. Kirch. Alg. Schles. 253.
Gonium glaucum, Ehrb. Infus. 56, t . 3, f. 5.
In stagnant water.
Families magnified 400 diam .

Plate LXXXVII

. Jig . 4.

Mexismopedia

punctata .

Meyen in Wirgm. Arch. 1839, p. 67.

Thallus less limited, almost colourless, for the most part com¬
posed of 4- 64 remote cells; cell-contents pale blue-green.
Size .

Cells -033 mm . ; families -06 mm .

Kutz . Tab. i., t . 38, f. 3.
Alg. Schles. 254.
In stagnant water.
Plate LXXXVII . Jig . 5.

Rabh. Alg. Eur . ii., 57. Kirch.

Families magnified 400 diam .
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ventriculi

.
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Robin Veg. Par. i. 1, / . 8.

Thallns mucous -membranaceous , firm, -whitish or yellowish ;
families composed of numerous cells (8-4096 ) ; cell-contents
pale bluish .
Size .

Cells -008 mm . diam . ; families -03 - ' 05 X •016 - ,02 mm .

Rabh . Alg . Eur . ii., 58. Kuchenm . Par . p. 13, t . 1.
MerismopmiUa Goodsiri , Husem . de Anirn . p. 13.
Sarcina ventriculi , Goodsir in Edin . Med . and Surg . Journ .
1842 , p. 430 , t . 57. Welcker in Quart . Journ . Micr . Sci. viii.,
p. 163.
In the human stomach , &c.
Doubtfully included here . Recently authors have classed it with
Schizomycetesin preference to Alg;e.
LXXXV1I. fig. 6. a, cells magnified 400 , l , cells very
Plate
highly magnified . After Robin .
Merismopedia

renis .

(Hepm.) ' Rabh. Alg. Bur. II., 59.

Families composed of from 8 to 64 cells.
Size .

No dimensions

given .

Sarcina renis, Hepworth in Micr . Journ . v. 1857 , p. 1,
with woodcut .
In the human kidneys .
This very obscure organism , like the last , is included here with con¬
siderable doubt . It may be said that nothing more is known of it than
the meagre diagnosis above given . Sarcina ossium, Stephens , Ann . Nat .
Hist . ser . 2, vol . xx ., p. 514, is equally uncertain .
Plate LXXXV11 . juj . 7. Cells very considerably but indefinitely mag¬
nified. After Hepworth .
Genus 89. TETRAPEDIA

. Reinsch .

(1807.)

Cells compressed , quadrangular or triangular , equilateral ,
becoming subdivided into quadrate or cuneale segments , or
rounded lobes, either by deep vertical or oblique incisions , or
by wide angular or rounded sinuses .
“ Amongst unicellular Algse falling under the class Chlorophyllacece,
forms with specially figured cells—that is, otherwise than globular , ellip¬
soidal , or cylindrical , with more or less abruptly or broadly rounded ends
—are , as is well known , numerous ; but amongst such plants belonging
to the class Phycochromacece , so frequently found in the same situations
associated with the foregoing , so far as ! am aware , not until recently has
attention been drawn to any examples of a specially figured outline .
“ It does not appear , until the genus Tetrapedia wasfounded by Professor
Reinsch for two new and singular exceedingly minute chroococcaceous
forms , that examples of specially figured forms were known in this family
of Algae.
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“ So far as our acquaintance with these little Algae reaches, there appear
to exist four (if not five) distinct, yet kindred forms of figured, ‘Chroococcaceae’—their remarkable shapes preclude their being regarded as
‘ Lichen-gonidia,’ hut whether mature plants or stages in the growth of
any more complicated structure remains a problem. Ours are at least
forms which here and there recur, and one can at once recognise them as
always offering the same charactersitics and as maintaining their apparent
individuality. Whether they are ‘species’ or not, it may be a matter
of convenience, should observers meet them elsewhere, and be able to
throw a light upon them, to have at least a means of their recognition;
for these reasons it occurs to me as desirable to record them under
Reinscli’s genus.”—W. Archer in Grevilleai ., p . 44.
Tetrapedia Crux-Michaeli . Reinsch Alg. Mitt. Frank.

Cells quadrate, lateral margins entire, with two shallow con¬
cavities, each extending half the length of the side, thus pro¬
ducing an obtuse-angled central prominence, deeply incised at
the angles, incisions diagonal, rectilineal, deep, acute below,
slightly expanding upwards, thus bisecting the angles, and
dividing the cell into four broadly cnneate segments, the upper
angles of which are subacute (the incisions ultimately com¬
pleted, and the cell breaking up ?) ; in side view lanceolate,
ends acute.
Size .

Cells -008 -'012 mm. diam .

Archer in Grevillea i., p. 45. Reinsch Algenflora, t . i., fig. 6.
In running water ( very scantily) near Mullingar, Co. West meath, Ireland .
Plate I,XXXVII . Jig . 8. Cells magnified 600 diam.
Tetrapedia Reinschiana . Archer in GrevilleaI., p. 46, t. 3, f .
n -13.

Cells quadrangular, two opposite margins excavated by a

wide triangular sinus, thus subdividing the cell into two broadly

cuneate segments connected by a wide isthmus, and somewhat
convex on their lower margins ; the other two opposite margins
of the cell, that is the upper margins of the segments, very
slightly concave at the middle, somewhat raised towards the
acute outer angles ; in side view oblong, constricted at the
middle, ends rounded.
Size .

Largest cell -0075 - -01 mm . diam .

In moor pools, Co. Dublin and Wicklow.
Plate LXXXFIl. fig. 9.
Tetrapedia setigera .

Cells magnified 600

diam.

Archer in Grevilleal .,p . M>, t. 3, fig. 14-17.

Cells triangular, the lateral margins somewhat deeply ex¬

cavated by a broad rounded sinus dividing the cell into three
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lobes, rounded at the ends, and each terminated by a very

delicate straight bristle, in length about equal to the diameter

of the cell ; in side view oblong, somewhat inflated at the

middle at each side, ends round, and each seen tipped by the

bristle.

Size .

Cells

without

bristles

•0062 - -0075

bristles ,016--02 mm., from end to end.

mm . , including

the

In moor pools, Co. Dublin and Wicklow.
Plate LXXXVII . Jig■10. Cells magnified about 600 diam. After
Archer.
Genus 90 . SYNECHOCOCCUS

. Nag . (1849.)

Cells oblong, usually single, sometimes2-4 connected in a
series constituting a family. Cell membrane thin, cell-contents
blue green ; now and then yellow or pale orange. Tegument
absent. Division in one direction only.
Synechococcus

crassus . Archer Mier. Journ. 1867,y). 87.

Cells broadly elliptic, about one half longer than broad ; cell
wall very thin.-

In shallow pools. Bray’s Head, Ireland.
Larger than the largest of Nageli’s species(S. mruginosui), from which
it is also distinguished by its elliptic or egg-shaped cells, somewhat
narrowing towards the gradually rounded ends, and not cylindrical, with
rounded truncate ends.
No figures or measurements of this species have been published, and
only the bare description reproduced above.

Genus 91.

GLCEOTHECE

.

Nag . (1849.)

Cells cylindrical-oblong, rounded at the ends ; division trans¬
versal in one direction. Other characters as in Glcsocapsa.
Tegument very thick, lamellose.
Glceothece cystifera . (Hass.) Rabh. Alg. Eur. n ., 61.
Cells oblong-cylindrical, 2-4 associated in families ; involved
in a special universal tegument which is globose or oval, 1^-3
times as long as broad. Cell-contents verdigris green.
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Size .

Cells

‘004 - 005 mm ., with tegument

-008 --012 mm .

Families -025--045 mm.
Kirch . Alg . Schles ., 251 .
Coccochloris cystifera , Hass . Alg . 441 , t . 103.
Glceothece devia, Nag . Einz . Alg ., t . 1, f. G. 3.
On rocks .
Plate LXXXV111
. fig. 1.

Cells and families magnified 400

diam.

Glceothece gxanosa . Rabh. Alg. Evr. II., 61.
Tballus compact -gelatinous , some-what cartilaginous , granu lose, blue -green ; cells oblong , twice as long as broad, usually
2-4 associated in families ; tegument very broad , many times
exceeding the central cell, distinctly lamellose , colourless or
nearly so, lamellae scarcely diffluent ; cell contents homogenous
or granose , pallid blue -green .
Size .

Cells •014 - ,018 mm . diam .

Palmella granosa , Berk . Glean , ii ., p . 19, t . 5, f. 5.
Microcystis granulosa , Meneg . Nost . 85 .
Ilcematococcus granosus , Hass . Alg . 327 , t . 81, f. 6.
Tunb . Wells , 90. Harv . Man . 181 .

Jenner

On mosses in swamps .
Plate LXXXVIIJ . fig. 2. Cells and families magnified
Genus 92. APHANOTHECE

400

diam.

. Nag . (1849.)

Differing from Glceothece in all the teguments being usually
confluent . Cells oblong or subcylindrical . Cell-contents now
and then green , and then with difficulty distinguished from
Palmella .
Aphanothece

prasina

. Br . in Hath . Alg . No. 1572.

Thallus gelatinous , more or less globose , tuberculose , the
size of a cherry , intense bright leelt-green , sometimes confluent,
and then lobed, internally now and then interwoven with hyaline
threads ; cells oblong or ovoid, 1-2 times longer than broad ,
after division sphajrical , tegument none , cell-contents verdigris
green .
Size .

Cells -005 - -006 X '008 - -011 mm .

Babh . Alg . Eur . ii ., 65. Kirch Alg . Schles . 252 .
Coccochloiis stagnina , West and Wall . Herb . Belg . 1099 .
Aphanothece Mooreana , Lager . Sver . Algflora p. 44 .
Palmella Mooreana , of this work p. 12, t . 5, f. 4.
Ill ditches and stagnant ponds .
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We are of opinion that this anil the next species, as well as the
Palmella Mooreana figured on the oth plate of this woiv., are all one
species.
Plate LXXXVI11
diam .
Aphanothece

. fig. 3. a , natural size ; b, cells magnified 400
stagnina . (Spr.)

Rabh. Alg. Bur. n ., G6.

Thallus gelatinous , oblong or elliptical , or nearly globose,
from the size of a pea to that of a cherry , pale hyaline verdi¬
gris green ; cells oblong -oval, always smaller than in A.prasina ,
•g -1 times longer than broad, tegument none, cell-contents pallid
verdigris green .
Size .

Cells 'OOS- ' OOSx "OOS- ' OOS mm .

Kirch . Alg . Schles . 252 .
Coccochloris stagnina . Spreng . Linn . Syst . iv., p . 372 .
In stagnant water .
It is very doubtful whether any definite specific character can be found
to separate ibis from A . prasina . As we have taken both from the
same pond , the difference in colour , and in the size of the cells, may be
assumed to be attributable only to difference in age.
Plate LXXXV1I1 . fig. 4. a, natural size ; b, cells magnified 400
diam .
Genus 93. HOMALOCOCCUS

. Kutz . (1863.)

, Thallus globose , gelatinous ; internal cells irregularly united
in a plane , oblong body, immersed in the gelatinous thallus .
Homalococcus

Hassallii

. Kutz.

Osin-prog. 1863, p. 6.

Thallus globose , soft, green , of the size of a pea or a hazel¬
nut ; cells rounded or somewhat angular .
Size .

Cells about -006 - -007 mm . diam .

Rabh . Alg . Eur . ii., 69.
Coccochloris hyalina , Hass . Alg . 315, t . 78 , f. 2, a, b.
In stagnant water .
Plate LXXXV1II . fig. 5. a, natural size ; b, cells magnified 400
diam . After Hassall .
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Order

IT .

NEMATOGENJE

.

Plants multicellular, or pseudo-multicellular. Cells forming
a filament(Trichome), usually included in a tubular homogenous
or lamellate sheath (vagina). Filaments (Trichomes) either
simple or branched.—Rabh. Alg. Eur . n ., 70.
Thuret unites Cystiphorce and Nematogenco in one order under the
name of Cryptophycew, representing the Cystiphorce by a Tribe called
Chroocoeeacece and Nematogence by another Tribe termed Nostochinece, so
that really the difference is only one of name .
Tribe

1.

NOSTOCHINEJE

.

Trichomes simple or branched, with an obtuse, or acute and
setiform apex, either naked or enclosed in a sheath. Repro¬
duction by fragments of the trichome (hormogonia
) which are
endowed with motion after separating from the mother plant
—Ilormogonew
. Thuret.
The Nostochinece, as interpreted by Messrs . Bornet and Thuret , are
subdivided into two groups , or sub -tribes .
Sub -Tribe 1. Psilonejle with the filaments not attenuated at one ex¬
tremity to a hair -like thread .
Sub -Tribe 2. Tiuchophore .r with the apex of the filament attenuated
to a hair -like extremity .
Whilst the Chroococcace* reproduce themselves by means of isolated
cells, the Nostochinese reproduce themselves by the fragments of fila¬
ments (called hormogones), which are endorved with mobility after
separating themselves from the mother plant .
The filaments of Nostochinece are composed essentially of colonred
cells disposed in a row. This assemblage of cells islspecially designated
a trichome. The trichome is either naked , or immersed in mucilage , or
enclosed in a sheath .
The presence or absence of heterocysts, their number , their situation
in the filament , are characters important to note , but which hitherto
have been much neglected . Easily recognized in the living plant by
their yellow colour from the other cells of the trichome , but sometimes
difficult to distinguish in dried specimens . In doubtful cases it is to be
remembered that the heterocysts are united always with the sheath , and
if that envelope is defective in the other cells it will suffice to apply an
appropriate re - agent , such as potass , solution of iodine , &c., to obtain
evidence of their nature .
Sometimes the terminal cells of the trichome resemble the others (as
in Zynglya and Scyionema), sometimes the filaments are terminated by a
hyaline hair , elongated and deprived of its coloured contents , with a
diameter much less than the ordinary joints of the trichome (as Calothrix , Rivularia , &c.). This distinction , which corresponds in another
instance to the principal growing point of extension of the filaments , is
very marked in the living state , and especially in individuals in full
vegetation . When , on the contrary , the plants are old, and the summit
broken and their hormogones dispersed , the complete filaments are
sometimes very rare , and must be sought with some perseverance .
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Certain genera of Nostochinece have the filaments constantly simple
(Nostoc, Anabaena ), others have the filaments frequently provided with
lateral branches (Scytonemeaz, Calotrichece). Sometimes these rami¬
fications are normal , and result from the regular division of the
trichome (Kivvlaria &c.)}sometimes accidental and irregular . These
produce themselves when the trichome has broken , they grow and issue
laterally from the sheath , when it is not rare to observe the base of the
filaments of certain Lyngbya , or, again , when the hormogones are not able
to escape freely , they germinate in the interior of the sheath . Indeed ,
it is very frequent that the germinations develope themselves in fila¬
ments of all ages , but in that case the young filaments are not at all
enveloped by the general sheath of the filament that bears them .
Nostocs should be dried as quickly as possible after they are collected ,
otherwise the trichomes escape and the sheaths are left empty .—Thuret ,
in Ann . des Sci, Nat . 6 ser ., Vol. i ., pp . 372-382 (1875).
The following is a dichotomous key to the classification as proposed by
M. Thuret :—
rFilaments tapering at the top into a hyaline
1 -< hair .
( Filaments always destitute of an apical hair .
CFilaments in which some of the cells change
2 -< into heterocysts .
.
.
.
.
.
(.Filaments without heterocysts

12

2
3
7
10
4

g f Filaments with lateral ramifications
\ Filaments without ramifications
/ Filaments immersed in a gela \ tinous mucilage of a determi 4 Nostoce ,® < nate shape
.
.
.
.
/Filaments free or immersed in an
C amorphous diffluent mucilage

(

Nostoc.
.

G

enclosed in a hyaline sheath
Filaments without a sheath distinct from the
Filaments
coloured
trichome consisting
.

ofa

5

trichome

A. B. C.

1. Heterocysts scattered in the trichome .
A. Spores originating in cells not adjoin¬
ing the heterocysts
.
.
.
.
j3 Trichomes united in small float¬
ing bundles
.
.
.
.
B. Spores originating in cells placed on
each side of the heterocysts

.

Anabaena .

Aphanizomenon .
Splt&rozyga.

2. Heterocysts terminal (at both ends of the trichome).
C. Spores originating in cells placed just
below the heterocysts
CCells disc-like. Spores very prominent . ITe6 < terocysts placed at regular intervals .
(.Cells longer than broad . Spores none .
7

LYNGBmE

( Filaments spirally twisted
j Filaments not spirally twisted

Oy lin dr asp er

mum.

.
.

Nodvlaria .
Mic?'och&te.

.

Spimdina .
.
8
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.

f Filaments without a sheath distinct from
the trichome
.
.
.
.
.
.
j8 Filaments agglutinated in small floatg
ing bundles
.
.
.
.
.
I Filaments formed of one or several coloared
trichomes enclosed in a transparent sheath ,
from which the trichomes emerge to repro i dnce new filaments
.
/' Sheath containing several trichomes , at least
in the larger filaments
.
A. Filaments growing in scattered
creeping , erect , or floating wick¬
like bundles
.
.
.
.
B. Filaments bundled , erect , growing
in small rounded tufts , or in felt ,
like turf of indefinite extent .
Trichomes very slender
9

10

-

Sheath enclosing only a single trichome
A. Filaments simple, or only excep¬
tionally exhibiting the beginning
of ramification where the tri¬
chome issues from the side of
the sheath .
.
.
.
.
/3 Filaments agglutinated in
wick-like bundles .
B. Filaments branched . Ramifications
produced by the branching of the
trichome outside the sheath , very
irregular , and often geminate , as
in Scytonema
.
.
.
.

' Trichomes of which the cells
only multiply in the direction
of the length of the filament
Trichomes of which the cells
multiply as well in the direc¬
SCYTONKMEiE
tion of the breadth of the
filament , at least where the
branches , which are always
produced by lateral multipli¬
cation , originate
A. Cells of the trichome often gemi¬
nate or ternate in consequence
of their lateral multiplication , or
even forming transverse several
celled bands . Sheath large . Cells
surrounded with a thick mem¬
brane very prominent in the old
filaments . Hormogones origina¬
ting in lateral branchlets formed
of a single row of cells
£ Filaments of the hormogones
much slenderer than the
principal filament , and origi¬
nating in unilateral tufts .

.

Oscillaria.

Trichodesmium .

9

A. B.

.

Microcoleus
.

.

. - Inactis.
A. B.

.

Lyngbya,

.

Symploca
,

.

.Plectonema
.
.

11

A. B.

.

Stigonema.

,

. Fischera .
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B. Trichomes formed mostly of a
single row of cells. Sheath slen¬
der . Aqnatic plants looking like
Tolypothrix
.
.
.
.

Haplosiphon .

( Sheaths enclosing several trichomes
j Sheaths enclosing only a single trichome .
H j Ramifications produced by the deviation of
the trichome , which emerges from the side
of the sheath
.
A. Ramifications usually geminate ,pro¬
duced by a fold of the trichome
which ruptures outside of the
sheath , and gives birth to two
filaments given off at a right
angle . HeterocyBts scattered
here and there in the trichome
without any evident relation to
the ramifications

Cystocoleus.

A. B.

.

Scytonema.

.

Petalonema .

/3 Sheath very broad , forming

a transparent
the trichome

layer around
.

7 Filaments agglutinated in
erect wick-like bundles
B. Ramifications rarely geminate , often¬
times solitary , and originating at
a point where the continuity of
the trichome is interrupted by
heterocysts . One or several he¬
terocysts placed directly above
each branchlet
.

12 Calotkichej

:

Filaments agglutinated by a
more or [less firm mucilage .
Frond usually with a well de¬
fined outline .
.
.
.
Filaments free , growing in small
tufts , or forming a turf of
considerable extent

Heterocysts scattered . Ramifications very
irregular , arising from a fold in the tri¬
chome , in the form of a V, where originate
two geminate filaments , distinct at the base,
but at a certain height transformed , for the
greater part , into a single filament , composed
of a single row of cells . Frond hollow, but
hard , folded and looking like a little Mivu13
laria
.
Heterocysts basal (placed at the base of the
principal filaments and branchlets ). Ramifi¬
cations produced by the transverse division
of the trichomes , the upper part of which
detaches itself and becomes a lateral branch let , while the lower part extending itself by
the side of its old tip makes a new extremity
l. similar to the first
.

Symphyosiphon .

.

Tolypothrix.

. 13
.

Calothrix .

.

Hormactis .

. H
2 i

.
NEMATOGENiE

224
14

f Spores originating in the lower part of the
.
.
.
.
.
.
.
trichome
I Trichomes never producing any spores .
A. Frond having a "tendency to an
hemispherical or bladdery form .
Filaments exhibiting a disposition
to radiate from the base of the
.
.
.
.
.
frond .
j8 Frond flat .

parallel

Glceotricha .
. A.

Fivularia .

Filaments erect ,
.
.
.
.

. Isactis .

Sab -tribe I . Psiloneme ^s. Filaments not attenuated into a
hair -like extremity .
Family

I.

NOSTOCEaE

.

Trichomes furnished ■with heterocysts , involved in a very
copious gelatin , more or less firm or diffluent , which is collected
into a variously expanded , or very often indefinite tliallus , or
rarely with the mucilage quickly dissolved , subsolitary .—Borzi
Alg. Fico . p . 279 .
Genus 94. NOSTOC .

Vouch. (1803.)

Tliallus gelatinous or membranaceous , girt by a more or less
firm periderm , definite , globose , or variously expanded . Tri¬
chomes flexuously curved , irregularly interlaced , now and then
vaginate , joints globose or elliptical , distinct , or more or less
closely connected . Ileterocysts terminal or intercalated , larger
or equal to the other cells. Spores equal to the heterocysts , or
a little larger , green , becoming bluish , olivaceous , or yellowish
brown .
The Nostocs consist of a more or less firm jelly , in which beaded fila¬
ments are imbedded , consisting of chains of small , somewhat globose
simple cells. These filaments or trichomes are usually surrounded by a
sheath , which is often so delicate as scarcely to be visible, or it is almost
obsolete. The frond or tliallus may be globose, discoid, lobed, or
irregular , with a more or less distinct outer layer forming a kind of
epidermis .
At irregular distances in the trichomes are larger cells, or heterocysts,
formerly regarded as spermatia , which differ in colour from the other
cells of the trichome . Individual cells become heterocysts uninfluenced
by any definite law at present demonstrated .
’ Increase in the filaments is caused by division of the cells in the longi¬
tudinal direction , whereby the trichome is constantly being lengthened ,
and new cells added , which lie in the mucilage .
Thuret has explained the process by which new plants originate from
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fragments of the trichome which he terms hwmogones . The mucilage of
old plants being softened , portions of the threads which lie between tho
heterocysts are detached and escape from the mucilage , whilst the hetero¬
with
cysts remain behind . These escaped fragments become endowed
motion , similar to that observed in Oscillaria . The cells of the hormo ultimately
and
,
gone increase by division at right angles to the filament
separate longitudinally , becoming the centres of new plants .
Besides the reproduction by hormogones , certain special cells of the
trichome enlarge and become converted into spores, which germinate and
produce new plants , but no evidence of sexual reproduction has yet been
adduced .
Messrs Bornet and Thurel have subdivided the genus Nostoc into
eight groups, of which two are not represented in Britain . The
following is their synopsis, with the British species printed in small
capitals .
. Aquatic species. Fronds soft, gelatinous without deter¬
minate form , often floating .
A. Trichomes forming irregular masses, de¬
prived of the general mucilage .
Circumvolutions of trichome compact and
1. hederules.
indistinct .
. 2. tenuusimum .
Circumvolutions of trichome distinct .

I . Intkicata

B. Trichomes involved in mucilage more or
less abundant .
a Trichomes flexuous, aggregated ; joints
short and close together ; sheaths un .
.
.
coloured , very refractive
£ Trichomes loosely interwoven , joints
of equal diameter , rather distant .
.
.
.
1. Spores subglobose.
2. Spores oval .
,
none
sheath
;
* Mucilage soft
.
indistinct , or uncoloured
** Mucilage firm ; sheaths and
mucilage tinged with yellow at
.
.
.
the periphery .

3. linckia .
.
4. PISCINALE
.
5. CARNEUM
6. nvulare .

. Fronds soft and gelatinous ; adherent ; joints of
II . Gelatinosa
trichomes cylindrically elongated in the young filaments . Spores
oblong , large .
A. Growing in watery or inundated places ;
fronds thick , deformed .
a Trichomes heterogenous , composed of
two sorts of joints , one cylindrical , the
other cask -shaped or compressed spheri¬
7. SPONGI^ FORME.
.
cal
8. gelatinosum .
.
.
.
,8 Trichomes homogenous
B. Plant terrestrial . Frond plane , applied to
. 9. ellipsosporum .
.
the ground by the inferior surface
III . Humifusa . Terrestrial species. Fronds at first globose, then con¬
fluent, and forming gelatinous cushions adhering to the substratum by
their lower face. Spores smooth .
A. Fronds in orbicular discs, or indefinite and
continuous .
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.
a Spores measuring '004 x -008 mm . or more.
1. Sheaths confluent , trichomes scat¬
tered , irregularly interlaced .
* Spores rounded oval
.
. 10. colHnum.
** Spores oval .
.
.
. 11. muscorum .
2. Sheaths well defined, and separable
by pressure , trichomes folded ver¬
tically and parallel
.
.
. 12. Passerinianum .
j8. Spores measuring -004 x -006 mm . or more .
* Mucilage tolerably firm ; tri¬
chomes olive . Spores oval . 13. humifuSUM .
** Mucilage soft, easily diffluent ,
trichomes seruginous green.
Spores subglobose .
.
. 14. calcicola .
B. Fronds deformed , hollow ; joints spherical
compressed .
15. foliaeeum .

IV . Communia . Terrestrial species (sometimes inundated ) . Fronds at
first globose, then becoming tongue -shaped , plane , or irregular , not
adherent .
Adult frond suborbicular , folded, undulate ,
entire or lobed , often perforated ; joints
spherical -compressed, uniform .
.
. 16. commune .
V. Sph ^ rica . Fronds globose or subglobose (often becoming irregular
when they grow large), limited by a firm and resisting peridermic
coating .
A. Terrestrial species, or sometimes inundated .
a Trichomes not fusiformly swollen be¬
tween the heterocysts .
1. Fronds attaining 1 m. and more .
Trichomes torulose .
* Frond firm, trichomes com¬
pact , joints cask -shaped , or
compressed sphEerical close to¬
gether , uniform ; spores oval,
smooth .
17. SPHiERICUM.
** Fronds soft , trichomes much
spaced out , of unequal size,
joints nearly sphserical, sheaths
often coloured , contrasting
with the generally uncoloured
mucilage ; spores oval , smooth 18. rupestre .
2 Fronds very small , punctiform , not
attaining 1 mm .
Trichomes large ; joints cylin¬
drical , a little constricted at the
point of junction ; spores glo¬
bose, smooth
.
.
.
. 19. MACROSPORUM
.
$ Trichomes fusiformly swollen between
the heterocysts ; joints dissimilar , the
one kind straight and elongated , the
other larger and sphserical ; spores
sphEerical, rough .
20. spheeroides.
B . Aquatic species (colour blue, or approach¬
ing to blue) .
a Trichomes dissimilar , unequal ; joints
of two forms , the one (young ) elon¬
gated , the other large , sphserical , often
filled with opaque granules .
.
. 21. ccerulegh .
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f} Trichomes homogenous , regular .

1. Frond very small ; trichomes very
compact
.
22. minutissimum .
2. Frond attaining 2 .10 mm.
* Joints sphmrical, compressed . 23. gregariwm .
** Joints discoid, very compact . 24. edule.
3. Fronds attaining the size of a nut 25. prunteorme .

VI. Verrucosa . Aquatic species. Fronds rounded or discoid, at first
full, then hollow , limited at the circumference by a firm and tough
periderm . Trichomes thin , very regular , spaced out and a little
flexuous at the centre , more compact , and very distorted at the peri¬
phery .
a . Fronds subglobose or warted .

Mucilage

tolerably soft . Trichomes medium com¬
pact , and often deprived of sheaths at
the periphery

b. Fronds at

.
first discoid or

26 . VERRUCOSUM.

tongue-shaped,

a little ovoid, hard ; trichomes radiating
regularly from the centre to the circum¬
ference and there forming a very dense
layer
.
27. parmelioides .

VII. Zetterstedtiana

. Aquatic species.

tuberculose , divided into radiating
lobes .
.
.

Fronds sphaerical, hard,

separable

28. Zetterstedtii .

VIII . FlAGELLIEORMIA
. Terrestrial species. Fronds forming thongs,
linear straight , and very long .
Frond linear or setaceous, subdichotomous
trichomes longitudinally parallel
.
. 29. flagelliforme .

I . Intricata
Nostoc

. Species aquatic , fronds soft, gelatinous without
determinate form , often floating .

Linckia .

( Roth.)

Born

Thur. Notes Alg. p. 86, t. 28,

/ . 1 - 12.

Fronds lobed , multipartite , free swimming , as large as a
walnut , lobes elongated and anastomosing , aeruginous green , at
length becoming brownish .
Trichomes flexuous , aggregated , joints short and close ,
sphterical , or sphaeiical compressed , sheaths uncoloured , very
refractive . Heterocysts slightly oblong . Spores subglobose or
oval.
Size . Joints ’0035 mm ., heterocysts 'OOS-’OOO mm . diam .,
spores (in form intricaluni ) subglobose -0065 x ’009 mm.
Rivularia Linkia , Roth . Neue Beitr . p . 263 .
Nostoc confusum, Ag . Syst . Alg . p. 22 .
Monormia intricata , Berk . Glean , t . 18 . Hass . Alg . 286, t .
75 , f. 11. Ralfs . Ann . Nat . Hist . 1850 , p. 326 , t . 8, f. 1.
Anabaena intricata , Kutz . Phyc . Germ . 171 . Rabh . Alg .
Eur . ii., 183.
Anabaena flos -aguce, Rabh . Alg . Sachs . No. 27.
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Nostoc piscinale , Wittr . & Nord . Alg . Exs . No . 195 .
Nostoc inlricatum , Meneg . Nost . Ital . p . 122 . Borzi Alghe

Fico. p. 283.
In ditches (slightly brackish).
“ Forming small roundish gelatinous masses , floating amongst different
species of Lemna in fresh water , but probably within the influence of the
tide , and also amongst Enteromorpha intestinalis , and even within the
frond in brackish water . The plant is at first of an olive yellow gradually
assuming a greener tint , and when dried of a deep verdigris . Very
gelatinous , delicately branched , the branches very flaccid. Under a high
magnifier the whole plant is evidently composed of gelatine , in the centre of
which runs a single moniliform filament , following the ramifications , and
in its progress curling to and fro repeatedly across the thread , the joints
beini nearly globular . The specimens from the interior of Enteromorpha
are paler , and have longer joints amongst the globular ones.”—Berkeley .
Plate LXXXIX. Jig . 1. Nostoc IArikia (intricata ) nat . size, after
Berkeley .
Fig . 2. Nostoc completely developed, composed of the interlacings of
a single trichome X 350.
Fig . 3. Portion of trichome , spores arrived at complete maturity X 650.
Fig . 4. a , spore commencing to germinate ; b, c, d, e, spores in
germination more or less advanced x 650.
Fig . 5. Germinating filament changed into a hormogone X 650.
Fig . 6. Free hormogone X 650.
Fig . 7. Motile tricbomes segmenting in fragments , of which each
constitutes a hormogone .
Fig . 8. Immovable hormogone commencing to develope X 640.
Fig . 9. Development of hormogones X 650.
Fig . 10. Group of spores germinating X 350.
Fig . 11. Chaplets of spores obtained by cultivation in germination X
650. Figs 2 to 11. After Bornet .
Nostoc

piscinale

.

Kutz. Tab. Phyc . II., t . 11, f. 3.

Fronds attached or free swimming, bullate and tuberculate,
verdigris green, rarely rufescent, becoming olivaceous by age.
Trichomes loosely interwoven, joints equal in diameter, rather
distant. Spores subglobose.
Size .—Joints -0037 - '004 mm ., heterocysts -006 mm., spores

•007 X ’008 mm.
Born. & Thuret Notes Alg . ii., 90.

Nostoc lacustre , Kutz . Tab . Phyc . ii ., t . 11 , f. 2 .

Rabh , Alg .

Eur . ii., 179. Borzi Alghe Fico. p. 281.
Nostoc aqqlutinans , Kutz . Tab . Pkvc . ii ., t . 10 , f. 1 .

Kabb .

Alg. Eur. ii., 178.
In ditches.
Plate LXXXIX. fig. 12. Trichomes of N . piscinale X 400 ; fig. 13,
portion of trichome with heterocyst X 600 ; fig. 14, spores in course of
development , with mature spores X 600 ; fig. 15, spores in the early
stages of germination X 600.
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carneum

. Aq. Syst . Alg. p. 22.

Frond indefinitely expanded , bullate and undulate , flesh
coloured , rufescent or purplish .
Trichomes loosely interwoven , joints equal , sheath none , in¬
distinct , or uncoloured , spores oval .
Size .

Joints

' 0037 - '004 mm ., lieterocysts

' 006 mm . diam . ,

spores '006 X ' 009 mm.
Rabh . Alg . Eur . ii., p. 180. Born , and Thuret , Notes Alg . p.
9i .
Nostoc variegaium , Harv . Man . 183 . Kutz . Sp . Alg . 301 .
Hass . Alg . p . 287, t . 74, f. 3 .
Nostoc purpurascens , Kutz . Tab . Phyc . ii., t . 11, f. 4.
Nostoc rufescens, Ag . Syst . 22 . Rabh . Alg . Eur . ii ., 179 .
On rocks .
“ First collected in Ireland in 1836, growing on the face of a moist
bank over which water trickled . When recent it formed a soft gelatinous
substance
mass, of a livid colour , bearing the closest resemblance , both in along
the
and colour, to those gelatinous medusae which are cast ashore
coast .”—Moore .

Plate XO. Jig. 1. Nostoc carneum, natural size ; fig. 2, trichomes
X 400 ; fig. 3, development of spores X 600.
II . Gelatinosa . Fronds soft and gelatinous , adherent , joints of
trichome cylindrically elongated in the young filaments. Spores
oblong, large .
Nostoc

spongiseforme

.

Ay. Syst. Alg. p , 22.

Frond at first subglobose , then indefinitely expanded , be¬
coming rather firm, pale mruginous or olive green , surface
tuberculated .
Trichomes heterogenous , composed of two sorts of joints , one
cylindrical the other cask -shaped , or compressed splnmcal .
Heterocysts globose . Spores smooth , oblong .
Size .

Joints

'004 mm ., heterocysts

-007 - ' 008 mm ., spores

•006 --007 X -01- -012 mm .
Born . & Thuret Notes Alg . p . 92. Rabh . Alg . Eur . ii. 178.
Kutz . Tab . Phyc . ii., t . 9, f. 4.
Nostoc inundatum , Kutz . Spec. Alg . 299 . Rabh . Alg . Eur .
ii., 171.
Hormosiphon inundatum , Kutz . Tab . Phyc . ii., t . 27, f. 2.
Hormosiphon stagnalis , Kutz . Tab . Phyc . ii., t . 27, f. 3.
Hormosiphon natans , Kutz . Tab . Phyc . ii., t . 27, f. 4.
In wet or inundated places .
, natural size; fig. 5, young
Plate XC. fig. 4, Nostoc spovgicefiorme

trichome ; fig. 6, mature trichome X 400 ; fig. 7, portion of mature
trichome X 600.
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Nostoc

ellipsosporum

, ( Desm .)

^E.

Rahh . Alg . Eur . 11., 169.

Plant terrestrial . Frond plane , applied to the ground by the
lower surface , gelatinous , rufous brown .
Trichomes densely interwoven , pale aeruginous green , joints
cylindrically elongated , loosely connected , sheaths broad, homo¬
genous .
Heterocysts elongated , elliptical , spores oblong ,
smooth .
Size . Joints '004 mm., heterocysts ‘006--007 mm., spores
•006 x '006 --008 x '019 mm.
Born . & Thuret Notes Alg . ii., 94, t . xxvii ., fig. 7-11 .
Hormosiphon ellipsosporum, Desm . PI . Crypt . No . 133 .
On the ground amongst moss .
Plate XC. jig . 8. Trichome of Nostoc ellipsosporum producing spores
X 400; fig. 9, portion of trichome which at one extremity
exhibits the
sheath ; fig. 10, trichome with the greater part of the joints transformed
into spores; fig. 11, young trichome from germinating spore. Figs. 9,
10, 11, X 600 diam. after Bornet.
III . Humifusa . Species terrestrial . Fronds at first globose,
then confluent, and forming gelatinous patches adhering by their
lower face . Spores smooth.
Nostoc

muscorum

. Ay . Disp . Alg . p . 55.

Frond dark green , foliaceous , tuberculate , opaque .
Trichomes diffused, irregularly interwoven , pale seruginous
green . Sheaths confluent . Heterocysts sphrerical , usually
intercalated . Spores oval.
Size . Joints -0035 mm., heterocysts ' 005 mm ., spores -006
X ’01 mm .
Born . & Thuret Notes Alg . p . 96, t. 27 . Itabh . Alg . Eur . ii.,
173 . Eng . FI . v., 399 . Hass . Alg . 292 , t . 74, f. 4. Gray
Arr . i., 351 .
On calcareous rocks , and the mosses that cover them .
Plate XC. jig. 12. Nostoc muscorum nat. size; fig. 13, trichome X
400; fig. 14, sterile trichome; fig, 15, fructifying trichome; fig. 17,
trichome with spores involved in sheath ; figs. 17, 18, spores germinating;
figs. 14-18, X 600, after Bornet.
Nostoc

humifusum

.

Carm . Eng . FI . ii ., 399.

Frond small , at first globose or snbglobose , from the size of
a peppercorn , olive, then brownish , shining opaque when dry .
Trichomes olive , slender , vertically folded , sheaths well de¬
fined. Heterocysts globose . Spores oval .
Size . Joints -0022 mm., heterocysts ’003 mm., spores -004
X -006 mm .
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Harv . Man . p. 184 . Born. & Thuret Notes Alg . p . 99 .
Nostoc parietinum , Rabh . Alg . Em \ ii., 178.
Anabaena granulans , Kutz . Tab . Pliyc . i., t . 94, f. 6.
Nostoc granulare , Rabh . Alg . Eur . ii., 163.
Nostoc tepidariorum , Braun , in Rabh . Alg . No. 2461 , 2462 .
On mosses and on walls in greenhouses , &c.
Plate XCI. fig. 1. Nostoo humifusum, nat, size; fig. 2, trichome x
400 ; fig. 3, portion of trichome x COO
.

IV . Communia. Species terrestrial . Fronds at first globose,
then tongue-shaped , plane or irregular .
Nostoc

commune .

Vauch. Conf. p. 222, t. 16,/ . 1.

Adult frond sub -orbicular , folded , undulating , entire or lobed,
often perforated , olive, yellowish -brown , or becoming brownish .
Trichomes flexuous , loosely interwoven , pale blue-green .
Joints spliEerical, compressed , uniform , lleteroc .ysts globose.
Size .

Joints , •0045 -‘006

(usually

’005 ) mm ., heterocysts

•007 mm .
Rabh . Alg . Eur . ii ., 175 . Hass . Alg . t, 74, f . 2. Borzi .
Alglie Fico . p. 284 . Eng . Bot . i., t . 2556 , pi . p. 1625 . Eng .
Bot . i., t. 461 . Relh . Cant . 441 . Liglitf . FI. Scot . 898 . Purt .
Midi . FI . ii., 612 . Abbot, Bedf . 271 . With . Arr . iv., 80 .
.Tenner FI . Tunb . Wells , 190 . Harv . Man . 183 . Johnst .
FI . Berw. ii., 262 . Grev . FI . Edin . 322 . Mack . Hib . 245 .
Flor . Dev. ii., 49 . Eng . FI . v., 398 . liickie Bot . Guide , 310 .
'l 'remella nostoc, Linn . sp .
Nostoc ciniflonvm, Born. & Thuret Notes Alg . ii., 102 .
Nostoc foliaceum , Ag . Syst . Alg . p. 19. Hass . Alg . t . 76,
f. 2. Rabh . Alg . Eur . ii., 173 . Eng . FI . v., 399 . Harv . Man .
188 . Mac. Hib . 245 . Dickie Bot . Guide , 810 .
Nostoc arctum , Kutz . Tab . Pliyc . ii ., t . 7, f. 1.
Nostoc littorale , Kutz . Tab . Pliyc . ii , t . 8, f. 1.
Nostoc prismaticum , Ces. in Rabh . Alg . Eur . ii., 169.
Nostoc rvgosum, Kutz . Tab . Pliyc . ii., t . 11, f. 1.
Nostoc salsum, Kutz . Tab . Pliyc . ii., t . 8, f . 3.
On wet ground .
Plate XCI . fig. 4. Nostoc commune, nat . size ; fig. 5 trichome x 400 ;
fig. 6, portions of trichome x 600, fig. 7, portion of trichome .

V. SpuiEiticA. Fronds globose or subglobose( becoming irregidar
when they grow large) , limited by a firm and resisting peridermic
coating .
Nostoc

sphsericum .

Vauch. Conf. 223, t. 10, f 2.

Fronds firm, sphacrieal, about the size of a pea, gregarious ,
olive or bluish -green , or brownish , with a firm brownish or
colourless periderm .
2 K
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Trichomes compact , densely interwoven at tlie periphery ,
joints cask -shaped , or compressed sphasrical, close together ,
uniform . Heterocysts subglobose . Spores oval , with a thick
tegument , smooth .
Size . Joints 'OOJ-' OOS mm ., heterocysts -006 mm., spores
•005 x -007 mm .
Born . & Thuret Notes Alg . p . 108. Rabh . Alg . Eur . No .
746 . Harv . Man . 184 . Gray Arr . i., 352 . Eng . El . v., 400 .
Hass . Alg . 289 , t . 76 , f. 5 (?). Dickie Bot . Guide , 310 .
Nostoc vesicarium, Menegh . Nost . Ital . p . 108 (not Harvey ).
Ulva pisifonnis , Huds . FI . Ang . ii., 572 .
In springs and mountain rivulets .
“ Fronds from half a line to two lines in diameter, globular, firm,
smooth, solid, heaped on each other like a parcel of small shells. In¬
ternal filaments rather thinly scattered through the mass.”—Carmichael,
Plate XCl. Jig. 8. Nostoc splusricum nat. size; fig. 9, trichomex 400;
fig. 10, portion of trichomex 600; fig. 11, spores x 600.
Nostoc

rapestre . Kntz. Spec. Alg. p . 29(1.

Fronds soft , globose , olive, becoming brownish , often forming
an irregular crust .
Trichomes much spaced out , of unequal size, joints nearly
sphserical , sheaths often coloured , contrasting with the generally
uncoloured jelly . Spores oval with a smooth tegument .
Size . Joints •Q05-' 008 mm ., heterocysts ’007 mm.
Rabh . Alg . Eur . ii., 163. Thuret Notes Alg . p. 112. Borzi
Alglie Fico . p. 283 .
Nostoc microscopicum, Carol . Harv . Eng . FI . ii ., 399 . Harv .
Man . 184 . Mack . Hib . 245 .
On rocks , overrunning mosses, &c.
This species is mixed up by Ilassall with Nostoc mvscorum, if it be not
reality the whole of that species, for there is some doubt whether N.
muscorv.ni, as defined by Burnet and Thuret was known to him.
in

Plate XCL JUj. 12. Involved trichomes of N. rupestrex 400 ; figs. 13,
14, 15, young plants in course of developmentx 400, after Borzi.
Nostoc

macrosporum

. JUeneg. .Von. Nost. 116, t. 14,f . 2.

Fronds very small , punctiform , seruginous-green , or brownish olive.
Trichomes large , bluish -green , or brownish , joints cylindrical ,
a little constricted at their junction . Sheaths broad , brownish
or yellowisli-brown . Heterocysts globose . Spores globose with
a smooth tegument .
Size . Joints ■008 --009 mm., lieterocysts -009--01 mm.
Born & Thuret Notes Alg . p. 112 . Rabh . Alg . Eur . ii., 163.
Hass . Alg . 293 , t . 73 , f. 1, 2. Borzi Alghe Fico . p . 283 .
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Bormosiphon macrosporus, Kutz. Tab. Phyc. ii., t. 13, f. 1.
Diplocolon Tleppii, Itzig . Pliyc. Stud. t . 11, f. 8-12.
Nostoc pyreniacum, Bipart. Bull. Soc. Bot. Fr. (1868.)
Nostoc ichthycn, Babh. Alg. Eur . ii., 164.
On rocks among moss.
Plate XCI1. Jigs. 1, 2. Involved trichomes of N. macrosporum x 400 ;
fig. 3, development of hormogone , x 400, after Boi'zi.
Nostoc

caeiuleum .

Lyngb. Tlydr. Ban . t. 68, / . a.

Fronds, small, globose or subglobose(A to 4 lines) , fixed or
free swimming, usually gregarious, blue or greenish-blue.
Tricliomes dissimilar, unequal, joints of two forms, the one
(young) elongated, the other larger, nearly spliajrical, some¬
times filled with opaque granules.
Size . Joints •004-,007 mm., heterocysts -008 mm.
Born. & Tliuret Notes Alg. p. 114. Babh. Alg. Eur . ii., 167.
Nord. & Wittr . Alg . Exs. No. 98. Grev. Sc. Crypt. FI. 1. 131.
Hass. Alg. 293, t . 76, f. 11, t . 75, f. 10, t. 74, f. 1. Eng . FI.
v., 400. Harv. Man. 183. Gray Arr. i., 352.
Nostoc ccerulescens
, Babh. Alg. Eur. ii., 168.
Nostoc Ttzigsohnii
, Babh. Alg. Eur. ii., 168.
On mosses and submerged plants.
Plate XCII . fig. 4. Plants of Nostoc ccerulenm natural size ; fig. 5.
trichomes x 400 ; fig. 6, portion of trichome x 600.
Nostoc

prunifornie

.

Ay . Bisp . Alg . p . 45.

Frond from the size of a pea to that of a damson, or larger,
■
olive or dark airuginous-green, when old becoming blackishbrown, with a coriaceous periderm, and watery within.
Trichomes loosely interwoven, joints subglobose, compressed,
closely connected. Heterocysts globose, usually terminal.
Size . Joints •004-' 005 mm., heterocysts •006-,097 mm.
Born. & Tliuret Notes Alg. p. 116. Babh. Alg. Eur. ii.
Kutz. Tab. Pliy. ii., t . 4, f. 4. Witt . & Nord. Alg. Exs . 97,
276. (?) Berk. Glean, t . 19, f. 2. Hass. Alg. 291, t. 76, f.
3, 4. Eng . FI. v., 399. Harv. Man. 183. Gray Arr . i., 352.
Ulva pruniformis, Huds. Ang. ii., 572. Abbot. Bedf. 274.
With. Arr. iv., 120. Hull. Br. FI. 310.
Nostoc coccymelon
, Kutz . Tab. Phyc. ii., t . 4, f. 3.
In freshwater pools, rivulets, &c.
Plate XCII . fig. 7. Nostoc pruniforme , natural size ; fig. 8, trichome
x 400 ; fig. 9, portion of trichome , with spores in course of formation
x 600 .
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VI. Verrucosa . Species aquatic. Fronds rounded or discoid,
filled, then hollow, with a tough periderm.
Nostoc

venucosum

.

Vouch. Gonf. 225, t. xvi ., / . 3.

Fronds subglobose or nodulose, warted, brownish-green, jelly
tolerably soft, limited at the circumference by a firm and tough
periderm.
Trichomes slender, somewhat compact, spaced out, and a
little flexuous at the centre, more compact and distorted at the
periphery, where they are often deprived of sheaths. Joints
subglobose, closely connected. • Heterocysts spherical.
Size .

Joints ' 003 -' 0035 mm ., heterocysts

-006 mm ., spores

•005--007 mm.
Born. & Thuret Notes Alg. p. 117. Thur. Ann. Sci. Nat .
1844, ii., t . 9, f. 1-5. Rabh. Alg. Eur. ii., 176. Borzi Alghe
Fico. p. 284. Hass. Alg. 291, t. 76, f. 1. Grev. FI. Ed. 323.
Hook. FI. Scot, ii., 74. Mack. Hib. 245. FI. Dev. ii., 49.
Gray Arr. i., 351. Kutz. Tab. Phyc. ii., t . 9, f. 11. Eng. FI.
v., 400. Harv. Man. 183. Dickie Bot. Guide, 310.
Nostoc irregulare, Wartm. in Rabh. Alg. Eur. ii., 167.
Nostoc niva/e, Kutz . Tab. Phyc. ii., t . 8, f. 4.
Nostoc Peloponnesiacum
, Kutz. Tab. Phyc. ii., t . 9, f. 3.
Nostoc sphcericum
, Meneg. Nost. Ital . 110. Kutz. Tab. Phyc.
ii., t . 3, f. 2.
Tremella verrucosa, Iluds . FI. Ang. Liglitf. FI. Scot. 898,
With . Arr . iv., 81.
•
In streams, attached to stones.
Plate XCII . jig . 10. Nostoc verrucosvm , natural size ; fig. 11, tri¬
chomes x 400 ; figs. 12-13, portions of trichome ; fig. 14, hormogones
undergoing division ; figs. 12 to 14 x 600, after Thuret ; fig. 16, spores ;
fig. 17, spore in germination x 600.

Genus 95.

ANABAENA

. Borg . (1823.)

Trichomes moniliform, without sheaths (or rarely vaginate) ,
composed of sub- globose cells, some of which become changed

into globose or elongated spores, usually yellowish brown or
golden brown. Heterocysts intercalated in the trichomes.
Spores originating in cells not adjoining the heterocysts.—
Born, and Thur. Notes Alg.
Eecent authors have modified this genus in different directions . Borzi
does not adopt the same limitations as Thuret , neither does Kirehner or
Professors Nordstedt and Wittrock .
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Professor Wittrook suggests that the genus Anabaena should be
divided into four sab -genera , under the following designations :—

Spores globose, or subglobose, hetero¬

Sub-Gen. 1. Trichormus .

cysts intercalated , distant from the spores .

Spores subellipsoid or subSub-Gen. 2. Dolichospermum .
cylindrical, heterocysts as in Trichormus.
Sub-Gen. 3. Sphaerozyga . Spores subellipsoid or subcylindrical,
heterocysts intercalated, proximate to the spores.
Sub-Gen. 4. Cylindrospexmum . Spores subellipsoid or cylindrical,
heterocysts for the most part terminal and proximate to the spores .
Anabaena

flos - aquae .

Kutz. Tab. Phyc . i ., t. 94.

Free swimming, membranaceous , blue-green . Trichomes more
or less curved , often circinate , joints sphserical , or from mutual
pressure elliptic or quadrate . Heterocysts intercalated , elliptical .
Spores globose .
Size .

Cells

*0045 - *006

mm ; heterocysts

-OlS -' Old

mm .

long ; spores '008 -*01 mm .
Rabh . Alg . Eur . ii., 182. Kirch . Alg . Schl . 235 .
Nostoc flos agues, Lyngb . Hydro , t . 68, f. D .
Trichormus incurvus, Alim . Ann . Nat . Hist , xi ., 163 .
var . circinalis

. Kirch . Alg. Schl. 235.

Trichomes more circinate , and joints rather larger .
Size .

Cells *007 -*01 mm . ; spores *012 - 014 mm . diam .

Anabaena circinalis , Rabh . Alg . Eur . ii., 183 .
Anabaena spiralis , Thompson Ann . Nat . Hist . ( 1846) v.,
p. 81.
Trichormus spiralis , Ralfs Ann Nat . Hist . ( 1850 ) p . 328 .
In ponds , moor pools, &c.
Plate XCIII . Jig . 1. Trichomes X 40o diam . ; b Trichormus spiralis
after Ralfs ; c var . circinalis , trichomes x 100.
From the description and figure given by Ralfs , under the name of
Trichomas spiralis , we have no doubt that Thompson’s Alga, which
himself termed Anabaena spiralis , was the variety circinalis of this
species , although Hassall ’s figure and interpretation is entirely different .
The account which Thompson gives of his “ Alga which colours Bally drain Lake ,” is as follows :—
“ On visiting the lake (July 15) to-day I found that the whole body of
water was tinged with a dull faintly glaucous hue . On going out in a
boat to ascertain the cause of this appearance , I saw that the water was
everywhere filled with extremely minute particles , which might be com¬
pared to the motes in a sunbeam . To the unassisted eye they seemed
as delicate as the finest human hair , and of a spiral form . On enquiry
I learned that the appearance had been observed only for the last four
or five years , and for about three months in each year . One of my
friends had looked upon its approach with dread , as it interfered so
much with his angling , that during the period of its continuance this
spot had to be abandoned .” Subsequently the plant was observed as
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late aa the 27th September , but on October 7th all had disappeared . In
the following year the Alga was seen first on the 3rd of July , and last
on the 23rd of September .
“ The specimens obtained were invariably of similar breadth , and
rarely presented more than four spiral turns , and when of this size were
1-50th of an inch in length . The species at first , when mingling with
the water , is of a dark green colour, when in calm weather it ascends to
the surface in separate particles it appears pale green ; when it does so
ere masse (the earliest symptoms of decay ) it is of a pale blue , and in the
last stage of decomposition ferruginous . When two of the spiral
portions come in contact they have an elastic power , by whioh they can ,
though slowly, disentangle themselves , and separate from each other .”
Anabaena

vaxiabilis

.

Kutz. Phyc. Gen.

Gelatinous, submembranaceous
, deep blue-green. Trichomes
slightly flexuously curved, almost parallel, verdigris green,joints

globose or elliptic, compressed or depressedly subcylindrical,
1-1-1 times longer than broad ; heterocysts intercalated, paler ;
spores numerous, seriate, ellipsoid, golden tawny, with a rather
thick membrane.
Size .

Cells -0035 -'004 mm . ; heterocysts

-007 mm . ; spores

■00801 x ' 012 mm.
Sphcerozyga Thwaitesii, Harv. Phyc. Britt, t . 113, B,
Sphcerozyga variabilis, Kutz . Tab. Phyc. i., t . 96, Rabh. Alg.
Eur. ii., 193.
Tricliormus rectus, Ralfs Ann. Nat . Hist. (1850) t . 8, f. 6.
Anabaena licheniformis
, Hass. Alg. 82, t. 75, f. 4 ?
Trichormus Thwaitesii, Ralfs Ann. Nat. Hist. (1850) p.
329, t . 8, f. 4.
In ditches.
It forms thin gelatinous dark green patches either on the damp soil
covered at springtides , or at the bottom of brackish ditches and pools.
Plate XCI1I . fg . 2. Trichomes X 400, with heterocysts and spores .
Anabaena

Hassallii

. Not'd, and Wittr. Algos JUxs.

Trichomes equal, curved, often circinate, interwoven in a thin
blue-green stratum, joints globose or more or less compressed,
delicately granular ; heterocysts sphserical, colourless, interca¬
lated without order ; spores oblong cylindrical, single or in pairs,
distinctly curved, dark blue green, densely granulated, l -| -2-^
times as long as broad.
Size .

Cells -008 mm . ; heterocysts

•009 - ,01 mm . ; spores

•012 x 025 mm.
Sphcerozyga Hassallii, Rabh. Alg. Eur . ii., 195.
Anabaena Jlos-aquce, Hass. Alg. 282, t . 75, f. 2, Harv. Man.
p. 186.
Dolickospermum Thompsoni
, Ann. Nat. Hist . (1850) , t. 9,
f. 3.
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Anabaena circinalis , Phillips in Grevillea ix ., p. 4, t . 134,
e, f g.

fi gs -

In ditches with Conferva , and floating on lakes .
“ Floating like powdered verdigris on mountain lochs..” This species
seems to be variable in the form and size of the spores , and in the number
of vegetative cells which occur between the heterocysts and spores .
Wittrock has figured varieties in which two , or even sometimes one,
cell intervenes between the heterocyst and spore, alluding to the fact
that in English specimens they are sometimes in juxtaposition . Al¬
though technically the Shropshire specimens would seem to belong to
Spheerozgga, yet in all other features they agree so well with this species
that we have cited them here as abnormal forms of the present species .
Plate XC 111. fig . 3. Portions of trichomes with heterocysts and
spores X 400 ; b, after Ralfs ; c, after Phillips .
Anabaena

Ralfsii .

(Kutz.)

Forming extensive strata of a velvety rieli dark green colour,
sometimes verging towards verdigris green .
Trichomes moniliform , joints sphserical. Heterocysts ellip¬
tical , spores elliptic or cylindrical , one or two in each series
not contiguous to the heterocysts .
Size . Cells -004 mm . diam .

Heterocysts

•005 - -006 x 008

mm. Spores 'OOS-'Ol x ‘022-’03 mm .
Spharozyga Ralfsii (Thw .) Eabh . Alg . Eur . ii., 193 . Kirch .
Alg . Schl. 237 .
Dolichospermum Ralfsii , Ann . Nat . His . 1850 , t . 9, f. 2.
Cylindrospermum Ralfsii , Kutz . Tab . Pliyc . t . 98, f. 7.
In bogs and rivulets .
“ Distinguished from A. inmqualis by its elliptical heterocysts (which
are comparatively less broad ), by its more orbicular ordinary joints , and
by having fewer spores .”—Ralfs .

Plate XCIV . fig. 1. Trichomes with heterocysts and spores X 400

diam .

Anabaena

Smithii . ( J' hw.) Nord .

Wittr. Alg. Airs. No. 197.

Trichomes straight , each included in a definite gelatinous
sheath ; joints subsphserical , compressed , about as long as wide ;
heterocysts subsphserical somewhat barrel shaped , half as wide
again as the joints , puncta very distinct ; spores cylindrical , very
unequal in length , with the ends rounded and somewhat trun¬
cate .
Size .

Cells -004 - '006 mm . diam .

Heterocysts

-008 - -009 x

•009--013 nun . Spores -009--012 x -02--04 mm. {Wittrock .)
Dolichospermum Smithii , Thwaites Ann . Nat . Hist . 1850, t . 9,
f. 4.
In boggy pools with other Algw.
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“ Immediately distinguishable from its congeners on account of its
possessing a definite gelatinous sheath to each of its filaments , which
are of smaller diameter than those of any other species of Dolichospermum. The ordinary cells are subspherical , Bomewhat compressed , and
of less diameter than the heterocysts , which are barrel -shaped , and
with very distinct puncta . The numerous spores , which are about twice
the diameter of the ordinary cells , are elongated and cylindrical , very
variable in length and in the number which occur together , and their
ends are slightly truncate .”—Ralfs.
Plate XCIII . fir/. 7. Portions of trichomes with heterocysts and
spores X 400 ; fig. a from Scandinavian specimens ; fig. b from British
specimens .
Anabaena

oscillarioides

. Bory. Diet. Hist . Nat.

Forming a bluish green stratum.
Trichomes elongated flexuous, joints subquadrate, distinct ;
heterocysts barrel-shaped or elliptic. Spores oval, catenate,
somewhat larger than the vegetative cells.
Size .

Cells -004- -005 x •004-'006 mm. Heterocysts ’006-

'008 X -007-’009 mm. Spores ’007-'008 X ,008--012 mm.
( Wittrock.)
Nord. & Wittr . Alg. Ex. No. 196.
Sphmrozyga oscillarioides, Kutz . Sp. Alg., p. 291. Borzi.
Alg. Fico. 286.
Trichormus oscillarioides, Ralfs in Ann. Nat. Hist. 1850, p.
329, t . 8, f. 5.
In brackish ditches.
“ It differs from A . Thwaitesii by its more quadrate ordinary cells, and
by its smooth and elliptical heterocysts .”—Ralfs .
Plate XCIII . fig . 6. Portions of trichomes with spores and hetero¬
cysts X 400.
Anabaena

Thwaitesii

.

(Ralfs.)

Trichomes moniliform, straight or nearly so, joints quadrate.

Heterocysts oblong sub-quadrate, hardly exceeding the joints
in diameter. Spores numerous, cylindrical with truncate ends,
very variable in length.
Size .

Cells 006 - '007 mm.

Heterocysts -008 x "01 mm.

Spores -01-'012 x '025--03 mm.
Dolichospermnm Thwaitesii, Ralfs Ann. Nat. Hist . 1850,
337, t . 9, f. 5.
In freshwater pools, and brackish ditches.
Allied to A . Smithii , but its filaments are not included in a definite
gelatinous sheath . Its filaments are also stouter , and there is a differ¬
ence in the form of its cells. The heterocysts are quadrangular , and
hardly exceed in diameter the ordinary cells . The cylindrical truncated
spores are numerous , many in a chain , and variable in length , about
twice the diameter of ordinary cells .
Plate XCIII . fig. 5. Portions of trichomes with hetorocysts and
spores X 400.

NOSTOCE/E

239

.

Uncertain Species.
Anabaena

inaequalis .

(Ralfs.) Braun., in Utt.

Forming extensive strata consisting of thick gelatinous masses
of a deep green colour .
Trichomes stout , moniliform , elongated ,joints distinct , at first
quadrate , finally orbicular , with granular contents . Heterocysts
globose , broader than the ordinary joints , occurring at short
intervals . Spores 3- 4 times longer than broad , with truncate
ends, in chains of two to five.
Size .

Not determined .

Dolichospermum inwquale, Ralfs Ann . Nat . Hist . 1850 , 335 ,
t . 9, fig. 1.
Sqihcerozyga inaiqualis , Kutz . Tab . Phyc . i., t . 96. Rabh .
Alg . Eur . ii., 194 ?
In boggy pools .
We have seen no specimens of this, or of Kutzing’s Sphcerozyga
incequalis, and therefore cannot pronounce on their identity. Mr. Ralfs
says that “ this plant forms extensive strata , composed of thick
gelatinous masses of a deep green colour. Filaments elongated, con¬
sisting of from 100 to 200 cells, and, being stouter than in most species
belonging to this genus, visible to the naked eye. Ordinary cells dis¬
tinct, quadrate in immature specimens, but at length nearly spherical,
appearing punctate on account of the scattered granular matter which
they contain. Vesicular cells (Heterocysts) spherical broader than the
ordinary joints and occurring at short intervals. Spores 3 to 4 times
longer than broad, with truncate ends ; in chains of from two to five
members.” May be known from A. Balfsii by its spherical heterocysts
and catenate spores.
Plate XClll . Jig. 4. Trichomes with heterocysts and spores X 400;
after Ralfs.
Genus 96. AFHANIZOOTENON

. Morren. (1839.)

Thallus membranaceous , free swimming, bright blue, blue
green , or becoming olive. Trichomes medium size, a little
attenuated towards the apex , agglutinated parallelly and very
densely in fascicles , joints cylindrical , very closely connected ,
pale blue, nearly colourless and delicately granular . Spores
elongated , cylindrical , rounded at the ends , pale blue , or some¬
what olive, exospore thin , quite smooth . Borzi Alg. Ficochrom.
p. 279.
Thuret places this genus next to Anabaena, but, in the absence of
, allied to
heterocysts, it seems that its proper place would be in Jyyngbyai
Oscillaria. We have retained it here, in preference to altering the “ key
to the genera,” which is given on page 221.
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Aphanizomenon

flos - aqu * . Ralfs Ann. Kat. Hist. t. 9, / . 6.

Bloating, forming a pale or dark blue green stratum on tbe
surface of the water. Tricliomes very thin, nearly straight,
aggregated in membranaceous flakes which readily separate,
either distinctly or indistinctly articulated, very pale blue or
colourless. Joints cylindrical, about as long as broad, slightly
granular. Spores more or less elongated cylindrical, 6-12 times
as long as broad, granular .
Size . Cells ' 003- 004 mm. diam. Spores -005 X '03-'04
mm.
Allman, Quart. Journ . Micr. Sci. 1855, p. 21, t . 3.
Byssus Jlos-aquce, Linn. Spec. Plant . (1753) No. 1168.
Limnochlide Jlos-aquce, Kutz. Tab. Phyc. i., t . 91, f. 2, a.
Aphanizomenon incurvum, Morr. Bull. Brux., 1839, Harv.
Man. 145, Hass. Alg . 280, t . 76, f. 6.
Sphcerozyga Jlos-aquce, Rabh. Alg. Eur. ii., 195.
In ditches, ponds, and meres.
One of the species of Algae which contribute to the phenomena cha¬
racterized as “ breaking of the meres,” Professor Allman thinks that he
has observed heterocysts (see Micr. Journ . p. 22), but this is not con¬
firmed.
Plate XCIV . fig. 1.
with spores X 400.
Genus

97 .

a, Tricliomes in bundles , X 200 ; It, Tricliomes ,

SFHJEEOZYGA

.

(Ay .)

Ralfs .

(1850 .)

Trichomes involved in an amorphous, often very quickly
diffluent, mucilage, rarely vaginate, agglutinated in an inde¬
finite gelatinous stratum ; joints spherical, elliptical or oblong,
transversely compressed and often quadrangular. Heterocysts
intercalated, binary, or solitary. Spores originating in cells
placed on each side of the heterocysts.
Sphaerozyga

Caimichaeli

. Harv. Phyc . Britt , t. 113.

Stratum thin, of a dark or bluish green colour when recent,
but opaque and glaucous when dry, Trichomes moniliform,
with tapering extremities; joints distinct, somewhat quadrate.
Heterocysts sphaerical. Spores oblong.
Size . Cells •0035-,0045 mm. Heterocysts ' 006 mm. diam.
Spores ' 008-‘01 X •018-’025 mm.
Kutz. Tab. Phyc. i., t . 99, f. 4. Ralfs Ann. Nat. Hist. 1850,
t . 8, f. 7. Rabh. Alg. Eur . ii., 191.
Belonia torulosa, Carm. Eng. FI. v., 379. Harv. Man. 167.
On damp soil in salt marshes flooded at spring tides, in
brackish ditches, &c.
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“ The best distinctive mark of this species is the subacute extremities ,
combined with the short filament and littoral habitat . There are rarely
more than one or two groups of enlarged cells, when only one is present
it is situated near the centre of the filament . I believe that the attenuated
extremities are constant , at least in the young plant , unless the filament
has been broken .”—Ralfs .
Plate XOIV . fig. 3. Portions of trichomes
spores X 400.
Sphaerozyga

Bxoomei .

with heterocysts and

Thwaites in Harv. Phyc. Britt .

Stratum bluish or yellowish green . Trichomes moniliform ,
joints subsphserical . Heterocysts smooth , subquadrate , rather
longer than wide. Spores numerous , elliptical , twice as long as
wide, not much exceeding in width the joints , commencing to be
formed on either side next to the heterocysts .
Size . Cells -004 mm. Heterocysts -005 X ' 006 mm .
Spores -008 x ’016 mm.
Thwaites in Harv . Phyc . Britt , t . 173, fig. A . Ralfs Ann .
Nat . Hist . ( 1850) t . 8, fig. 10.
On dead leaves of Myviophyllum in brackish ditch .
“ The gelatinous matrix is firmer than in many species of this genus .
The numerous spore? in each series distinguish it from every other species
Xam acquainted with .”—Ralfs .
Plate XC1V. fig. 4.
spores x 400.

Portions of trichomes , with heterocysts and

Species imperfectly hnown.
Sphaerozyga

Berkeleyana

.

Thwaites in Harv. Phyc . Britt .

Young trichomes included , one or several together in a de¬
fined mucous sheath . Joints sphasrical, compressed . Hetero¬
cysts sphseroidal, slightly compressed . Spores usually two on
each side of the lieterocysts , large , twice the width of the joints ,
oblong, half as long again as wide, becoming brown when
mature .
Size . Cells about ‘OOG-'OO? mm. Spores about -012 x
•015 mm.
Thwaites in Harv . Phyc . Britt , t . 173, fig. B. Ralfs Ann .
Nat . Hist . 1850 , 334 , t . 8, fig. 11.
Amongst Gladophora fracta , in brackish ditch .
Mr . Ralfs says : “ The turgid spores and large compressed heterocysts
characterise this species,” of which we have no knowledge .
Plate XOVL fig. 9. Portions of trichomes , with lieterocysts and
spores X about 400. After llarvey .
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Sphaerozyga Jacobi . Rolfs Ann. Nat. Hist. 1850, 332, t. 8, fig . 8.
Forming thick bluish green gelatinous masses, from which
the filaments issue in long rays.
Trichomes elongated, ends attenuated, joints quadrate, then
globose, the terminal one longer than broad, and usually conical.
Heterocysts spkserical, larger than the joints. Spores oblong
or cylindrical, one or two on each side of the heterocysts.
Size . Cells about •005 mm. Spores -008 x ’02--025 mm.
Berkeley in Eng. Bot. ii., t . 2,826, fig. 2.

Cylindrospoi
'ium licheniforme
, Kutz. Spec. 292 ?
In streams, pools, &c.

We have seen no specimen of this, and cannot say whether it is
Agardh’s species or not. Although ignored by Continental botanists, it
would seem from the figure, which we have reproduced, to be a distinct
species.

Plate XCIV. fig. 5. Portions of trichomes with heterocysts and
spores x about 400, after Ilalfs.
Sphaerozyga Mooreana . Ralfs Ann. Nat. Hist. 1850, t. 8, f. 12.

Trichomes scattered, joints minute, somewhat orbicular.
Heterocysts minute, barrel-shaped, much narrower than the
spores. Spores very turgid, often nearly orbicular or broadly
elliptical, much larger than the joints or heterocysts.
Size .

Cells about -0035 -'004 mm.

•012-‘015 mm.

Spores about -008 X

Mixed with other algae.
“ I have only seen imperfect and dried filaments of this species inter¬
mixed with Nostoc variegatum. Moore; in a recent state therefore the
form of the joints may not agree with the above description, still the
large turgid spores must distinguish it from every species but S.
Berkeleyana, and from that it differs in its heterocysts, which are com.
paratively much smaller and also longer than broad.”—Balfs.
Plate XCIV. fig. 6. Portion of trichome with heterocyst and spores
X about 400 after Ilalfs.
Sphaerozyga leptosperma . Ilalfs. Ann. Nat. Hist. 1850, 334, t. 8,
/ . 13.

Forming large shapeless gelatinous masses, varying from deep
green to pale yellowish green.
Trichomes elongated, not constricted at the dissepiments,
joints longer than broad, separated only by transverse dissepi¬
ments, which are not contracted, and indeed are often so obscure
that they can hardly be detected. Heterocysts at first barrelshaped, finally elliptic, broad at the spores. Spores cylindrical,
4-6 times longer than broad truncate, slightly broader than the
ordinary joints.
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Size . Cells '004 mm. diam . Spores about '007 x ■02--03
mm.
Cylindrospermum leptospermum, Kutz . Tab . Phyc . i., t . 99.
f. 11. Bot . Leit . p. 198 .
In ditches and pools .
“ The confluent vegetative cells, with their obscure dissepiments, dis¬
tinguish this from every other British species.”—Rolfs.
Of this also we have no personal knowledge.
Plate XCIV. fig. 8. Portion of trichome with heterocyst and spores
X about 400. After Ralfs.
Sphserozyga

elastica . Ralfs Ann . Nat . Hist. 1850, 333, t. 8, fig . 9.

Stratum deep bluish green , tender .
Trichomes elongated , constricted at the dissepiments , joints
about equal in length and breadth , but when dividing they
lengthen , and though quadrate in the recent plant they acquire
slightly rounded angles when dry . Heter 'ocysts at first barrel¬
shaped , then elliptic . Spores cylindrical , 4-8 times longer
than broad , ends at first truncate , but rounded after separation .
Size . Cells about '005 mm. Spores -008 x '025 mm.
Splicerozyga elastica , Agardli Icon . Alg . ?
Cylindrospermum elongatum, Kutz . Tab. Phyc . i., t . 99, f.
111.
In bogs.
“ The moniliform filaments and shorter joints distinguish this species
from S. leptosperma,and its elliptic heterocysts from S. Jacobi and S.
Carmichaeli.”—Ralfs.
Plate XCIV . fig. 7. Portions of trichomes with heterocysts and
spores X about 400, after Ralfs.
Genus 98. CYLINDROSPERMUM . (Kutz.) Ralfs 1850.
Heterocysts terminal , single . Other characters the same as
in Sphcerozyga. Spores originating in cells placed just below
the heterocysts .
Cylindzospexmum

maczospermum

f - 4.

. Kutz. Tab. Phyc . I., t. 98,

Trichomes curved or nearly straight , pale W<ie green , more
or less interwoven ; joints globose or elliptic , often mixed with
others somewhat cylindrical , either homogenous or granular .
Heterocysts terminal , elliptical . Spores elliptic oblong , or
oblong cylindrical , green or yellowish brown , darker brown
when mature , granular , twice as long as broad .
2 M
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Size . Cells '003--004 mm., heterocysts rather longer.
Spores -014 x •025--03 mm.
Kirch . Alg . Schl . 237 . Rabh . Alg . Bnr . ii., 186 .
Anabaina impalpebralis , Hass . Alg . 283, t . 75, f. 3.
In ditches and ponds .
Plate A CV. fig. 1. Trichomes with heterocysts and spores X 100.
Cylindrospermum

catenatum

. Raljs Ann . Nat . Hist . t. 8,/ . 14.

Stratum bluish green .
Trichomes very fine elongated
straight , or slightly flexuous , generally parallel , moniliform .
Joints spherical minute . Heterocysts oval. Spores 2-8 in
each series , at first spluerical , then more or less oval, but little
broader than the heterocysts .

Size. Cells about -003 mm., heterocysts a little longer,
spores about -006 x ’00 8 mm.
Rabh . Alg . Exs . No. 1358 .
In fresh water .
Clearly distinguished from the preceding species by its nu¬
merous spores .
Plate XCV . fig . 2. Trichomes with hefcerocysts and spores X 400.
Genus 99. NODULARIA

.

Mertms .

(1822.)

Trichomes distinctly vaginate , with very closely compressed
disc-shaped joints , collected in a gelatinous or membranaceous
irregularly diffused stratum . Heterocysts intercalated at re¬
gular intervals , vegetative joints nearly equal , transversely
compressed . Spores fuscous , or golden yellow, becoming tawny ,
globose , slightly compressed .
Nodulaxia

litoiea . (Thw.)

Thur. Ann . Sci Nat . 1875, 378.

Scarcely gelatinous , forming a deep green fleecy covering to
floating plants on which it occurs . Trichomes of considerable
diameter , nearly straight . Joints of a beautiful blue green
colour , very short and compressed , giving the filaments the ap¬
pearance of an Oscillaria . Heterocysts pale reddish . Spores
elliptical , at length acquiring a deep brown colour .
Size . Trichome, without sheath, -012 mm.
Born , and Thur . Notes Algol , ii., 121 , t . 29, f. 1-9.
Spermosira litorea , Kutz . Phy . Gen . 213 . Rabh . Alg . Eur .
ii., 186. Harv . Phy . Britt , t . 113 , f. c.
In muddy , brackish ditches .
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Plate XQV. fig. 3. a , portion of triehome , with heterocystg X 400 j
b, portion X 600 ; c, fertile portion , with spores X 600 ; d , spores X 600 ;
e, spore germinating , after Tburet .
Nodularia

Harvey ana .

Thur. in Ann . Sci. Nat - 1875, 378.

Trichomes much curved, composed of cells nearly as long as
broad. Heterocysts subquadrate, rather longer than wide, and
of the same width as the joints. Spores sphserical, almost
twice the diameter of the joints.
Size .

Trichomes

' 0065 mm . diam .

Born, and Thur. Notes Alg. ii., t . 29, f. 14-16.
Spermosira Harveyana, Tliw. in Harv. Phyc. Britt , t . 173,
f. c. Rabh. Alg. Eur. ii., 295.
In brackish ditches.
Plate XCV. jig . 4. a , portion of triehome with heterocysts X 400 ; b,
the same X 600 ; c, portion of triehome with spores X 600 ; d, germi¬
nating spores , after Thuret .

Family

II .

LYNG -BY2E .

Filaments without heterocysts, and destitute of a terminal
hyaline hair, single, and scattered, or numbers associated in
bundles and enclosed in a common sheath, often radiating.
Joints shortly cylindrical, disc- shaped in section.
Genus 100.

SPXRUXINA ..

Link.

(1834.)

Trichomes articulated, spirally twisted, motile, nestling in a
more or less liquid colourless matrical mucilage. Propagation

unknown.
Consult Cohn in Nova Acta Car. Leop. vol. xxiii . Braun in Botanische
Zeitung 1852, p. 395. Reinicke Beitr . zur neuern Mikrosk ii ., pp .
1-56.
Spixulina

Jenneri . Kutz. Tab. Pliye. I., t. 37, J. 11.

Trichomes more or less elongated, distinctly articulated,

spirals lax, distant, joints equal in length to their diameter, or
a little shorter. Cell-contents pale or bright blue green.
Size .

Trichomes

-007 --008 mm . diam .

Rabh. Alg . Eur. i., 90. Kirch . Alg . Schl. 250.
Spirillum Jenneri, Hass. Alg. 277, t . 75, f. 5.
Arthrospira Jenneri, Hedwigiai., p. 32, t . 5.
In stagnant water.
Plate XCVI . fig. 1. Portions of trichomes X 400,
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Spirulina oscillarioides . Turp.

Solitary, or forming little green tufts, sometimes almost
radiating. Trichomes more or less elongated, nearly erect, pale
blue green, twisted in lax or dense spirals, endowed with active
motion.
Size .— Trichomes

-0015 - -002 mm . diam .

Kutz . Tab. Phyc. i., t. 37, f. 8. Rabli. Alg. Eur. ii., 91.
Kirch. Alg. Schl. p. 250. Cohn Nova Acta xxiv., t . 15, f.
15.
var. b. minutissima . Eabli. Alg. Mur. ii., 91.
Trichomes abbreviated, more loosely spiral.
Spirillum minutissimum, Hass . Alg . 278 , t . 75 , f. 8.
Spirulina brevis, Kutz . Tab . Phyc . i., t . 37, f. 9.

In fresh, brackish, or thermal waters:
Plate XCVI . Jig. 3.
further magnified.

Portions of trichomes X 400.

Fragment

Spirulina tenuissima . Kutz. Spec. Alg. 236.

Forming a membranaceous, lubricous, dark blue green floating
stratum, trichomes very thin , flexuous, very densely spiral, en¬
dowed with active motion ; joints very indistinct.
Size .— Trichomes

very thin .

Rabh. Alg. Eur . ii., 92.
In brackish ditches.

Spirals

-005 mm . diam .

Harv. Phyc. Britt , t . 105, f. c.

Floating in large blue green masses on the surface of brackish ditches.
The threads are too delicate for measurement, and appear only as lines
under a magnifying power of 400 diameters.

Plate XCVI. fig. 2. Portions of trichomesX 400.
Genus 101. OSCILLARIA . Bose. (1800.)

Trichomes simple, usually distinctly articulate, rigid, straight,
or a little curved, rarely circinate or spirally convolute, for the
most part brightly coloured (blue-green, steel-blue, violet,
ceruginous, &c.) , motile, nestling in a matrical mucilage; joints
disc-shaped in the front view, without a sheath distinct from
the trichome.
Consult Dr. d’Alquen in Quart. Journ. Micr. Sci. iv. (1856), p. 245.
The species are at present distinguished by very artificial characters,
which are by no means permanent, in which respect the genus is notin a
much better condition than it was forty years ago.
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teneziima
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. Kntz. Tab. Phye. i., t. 38, f . 8.

Solitary and scattered, or associated in fascicles. Trichomes
straight, indistinctly articulate, joints equal in length to their
diameter, or a little longer or shorter, ends somewhat acute,
slightly inclined; cell-contents pale blue green, or olive, homo¬
genous or very finely granular.
Size .

-0018 -’0025 mm . diarn .

Threads

Rabh, Alg. Eur. ii., 96.
In ditches, amongst decaying vegetable matter .
Plate XCV1. fig. 4. Trichomes X 400.
Oscillaiia

leptotxicha

. Kntz. Tab. Phye. !., t. 38, f . 9.

Solitary, scattered, or collected in a very thin blue green
stratum, trichomes very slender, slightly curved, indistinctly
articulate, joints twice as long as broad, or after division equal,
very minutely punctate at the periphery, attenuated at the ends,
which are straight , curved, or deflexed, cell-contents pale blue,
green, homogenous or finely granular.
Size .

•003 mm . diam .

Threads

Rabh. Alg. Eur. ii., 97.
In fresh or brackish ditches.
Plate XCVl . fig'. 5. Trichomes X 400.
var . splendida
Size .

fiOrev. FI . Edin . 304.0

.

Trichomes

not exceeding

-002 mm . diam .

Oscillatoria splendida, Eng . FI. v., 375. Harv. Man. 164.
Hass. Alg. 251, t . 72, f. 8.
In tubs of water in a stove. Edinburgh Botanic Gardens.
Plate XCF1 . Jig. 6. Trichomes X 400.
Oscillaiia

spiralis .

Varm, Harv, Phye , Britt , t. 105b.

Effused in a firm coriaceous glossy black stratum. Trichomes
radiating, slender, long, flexuous, regularly twisted in spirals.
Size .

Threads

-0035 - -004 mm . diam .

Spirillum rupestre, Hass. Alg. 277, t. 75, f. 6.
Spirulina rupestre, Rabh. Alg. Eur. ii., 93.
On rocks by the seaside.
“ It spreads over the dry naked earth . Stratum several feet in extent ,
firm , coriaceous , of a glossy black colour, void of lubricity . Filaments
about half a line in length , twisted like a corkscrew , radiating in all di¬
rections .”— Carmichael .
Plate XCVIII . fig . 7. Trichomes X 400, from the original specimens .
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Oscillazia

rubiginosa

.

:.

Oarmichael Alg . App . ined .

Stratum gelatinous, dark purple; trichomes very thin, straight,
indistinctly articulated, laid on a thin, compact, greenish sub¬
stratum.
Size .

Threads

•004 - -0045 mm . diam .

Oscillaria violacea, Rabh. Alg. Eur . ii., 113. Eng . FI. v.
377.
Oscillatoria violacea, Hass. Alg. 254, t . 72, f. 10. Harv.
Man. 166. Johnst . FI. Berw. ii., 264.
Conferva mucosa confragosa rivulis innascens, Dillen (?)
Rapid streams, and on stones at the bottom of rivers.
When dry the filaments of this species assume a blackish green cast ,
with an evident gloss . Strife when dried almost invisible , at a distance
of about two diameters from each other .—Hassall .
As another species is called Oscillaria violacea (Wallr), which has
priority , the name proposed by Carmichael must be adopted .
Plate XCNIll . fig. fi. Portions of trichomes X 400, from the original
specimens .
Oscillazia

subfusca

.

Vauch. Corf. 193, t . 15, / . 5.

Forming a very thin, greenish brown, then blackish stratum,
shortly radiating. Trichomes equal, straight , curved at the
apex (curvature of 4 to 5 joints) , joints about equal in length to
their breadth (after division shorter) , dissepiments very dis¬
tinctly granulate, extreme apical point fimbriate, or bearded.
Cell-contents pale greenish steel-blue, granular.
Size .

Threads

•0045 - -006 mm . diam .

Rabh. Alg. Eur . i., 100. Kirch. Alg. Schl. p. 246. Mack.
Hib. p. 240. Eng. FI. v., 377. Harv. Man. 166.
Oscillatoria subfusca, Hass. Alg. 253, t . 72, f. 9.
Attached to wood, rocks, stones, &c., in streams.
“ Stratum extensive , soft, slimy, void of tenacity , wrinkled , of a
dusky grey colour , when dry greyish -brown , streaked with green to¬
wards the edges ; filaments very slender , striae invisible .”—Harvey .
Plate XCVI. fig . 7. Portions of trichomes X 400.
Oscillazia

sezugescens

. Drumm . Ann . Nat . Hist . (1838) i ,j». 1.

Stratum of a fine deep green, highly gelatinous, when dried
seruginous blue, and glossy ; trichomes very slender, opaque
green, conglomerated in large masses, rarely floating, or broken
into fragments and suspended like cloudy flocculi in the water,
joints about half their diameter long.
Size .

Trichomes

'005 mm . diam .

Oscillatoria cerugescens
, Hass. Alg. 249, t . 72, f. 2. Harv,
Man. 163.
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In lakes and pools.
This is the species which Dr. Drummond described as the “ colouring
substance of Glasslough Lake , Ireland .” He commences by stating that
“ Glas -lough ” signifies “ green lake ,” an appellation given to it from
time immemorial on account of the hue of its waters , which exhibit a
green tinge , equal to , or exceeding in intensity , that of the sea , though
it is not at all times equally striking . “ From the accounts I received ,
the green colour is evident in the lough throughout the year , and if I
may judge from my own observations , every drop of it is impregnated
with the oscillatory filaments .” “ When a little of the water is lifted in
the hand it seems perfectly transparent , and it appears equally clear at
the edges of the lake , but at a depth of two feet the bottom is indis¬
tinguishable , and the water presents a sort of feculent opacity , accom¬
panied by a dull , dirty , greenish hue . On lifting some of this in a glass
it seems at first sight quite transparent , but on holding it up to the light
innumerable minute flocculi are seen floating through every part of it ,
and producing a mottled cloudiness throughout the whole." “ At first I
could only find the plant diffused through the water , but at length I dis¬
covered a wet ditch extending from the lake into an adjoining field, and
there it appeared swimming on the surface in large masses several inches
in thickness , and above a foot and a half in length . These seemed evi¬
dently to be produced by an agglomeration of the filaments floated in
from the lake , matted together at the surface , and increased in growth .
The surface of these masses , where dried by the contact of the air , was
of a bright bluish verdigris hue , while the parts immersed in the water
were of a dull opaque green .
“ On examining specimens in the microscope , I sometimes observed
their motions to be very vivid , and in other instances little or no motion
could be perceived . They are extremely minute , their transverse striae
very numerous , and at distances of about half a diameter from each
other . The filaments in the conglomerated masses appeared to me to be
many inches long , and running parallel together ; the broken fragments
dispersed through the lake cross each other in all directions .”
Plate XCVlll . fig . 5.
mond x 400 diam .
Oscillaria

Trichomes from specimen collected by Drum¬
tenuis . Ag . Syst. Alg . p . 60.

Forming a bright green, or dark blue green stratum, shortly,
radiating. Trichomes straight, rather rigid, more
or less endowed with active motion ; joints equal or half as
long as broad, sometimes a little constricted at the dissepi¬
ments, which are delicately granulated ; apex more or less
attenuated, obtuse, curved or straight ; cell-contents pale
watery blue.
or elongated

Size . ■ Threads -054 --006 mm . diam .

Rabh. Alg. Eur. i., 102.
Oscillatoria limosa, Hook FI. Scot, ii., 79.
Oscillaria viridis, Kutz, Tab. Pliyc. i., t . 41, f. 6. Eng . Bot.
t . 2523. Johnst . FI. Berw. ii., 264.
Oscillatoria contexta, Carm. Hass. Alg. 256, t . 71, f. 7, 4,
6. Eng. FI. v., 376. Harv. Man. 165.
Oscillatoria tenuis, Hass. Alg. 248, t . 72, f. 1. (?)
Jenn .
Tunb. Wells 188. Harv. Man. 163. Grev. FI. Edin. 303.
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Mack. Hib. 239. Gray. Arr . i., 281. Eng. FI. v., 374. Eng .
Bot. ii., 2525.
In ditches, swamps, inundated places, now and then free
swimming; throughout the year.
Very variable , passing into several moderately distinct varieties , of
which the bright green one called viridis is the most beautiful , and by
no means rare .
The form which Carmichael called Oscillatoria contexta has thus been
described by him :—“ Stratum of indefinite extent three feet and up¬
wards , exceedingly thin , and peeling off in large flakes in dry weather ,
of a deep but shining black colour , scored or striated in all directions .
These striae are caused by thick fasciculi of filaments , shooting out
either parallel to or across each other , changing their coarse from time
to time and sending off lateral fasciculi . The filaments are rather thick
about a line in length , straight or variously curved , of a greyish green
colour, and they radiate with great rapidity . A portion of the stratum ,
not more than a line in diameter , placed in a watch -glass filled with
water , overspread the whole area of the glass with filaments in the
course of a night .” Hassall says of it , “ the filaments are in calibre not
less than those of O. tenuis , from which species it is distinguished
chiefly by its colour.”
Plate XOVI. fig . 8. Portions of trichomes X 400. Plate XCVTI,
jig . 1. Portions of trichomes of the variety viridis X 400.
Oscillaria

antliaria . Jurgens Alg. Exs . No. 14.

Expanded in a gelatinous, sometimes very broad submembranaceous stratum, dark steel-blue. Trichomes rigid, straight,
sometimes tranquil, sometimes oscillating, curved at the attenu¬
ated apex (curvature of 3 to 4 joints) ; joints equal, or nearly
equal,in length and breadth (after division half as long), dissepi¬
ments distinctly granular, extreme apex obtusely rounded. Cellcontents pale steel-blue, or blue green, nearly homogenous.
Size .

Threads

-0045 - ' 0055 mm . diam .

Kutz. Tab. Phyc. i., t . 40, f. 6. Babh. Alg. Eur . ii., 100.
Oscillaria parietina, Yauch. Conf., t . 15, f. 8.
Around pumps, cisterns, &c.
Plate XOVll . fig. 2. Portions of trichomes x 400.
Oscillaria

muse

or

urn .

Carm. 31SS.

Stratum 3-4 inches, of a dark bluish-green colour, slightly
lubricous, shortly radiating, creeping over mosses. Trichomes
variously curved, pale blue green, joints about equal in length
to their diameter.
Size .

Trichomes

-006 - -007 mm . diam .

Hook. Eng . FI. v., 365. Harv. Man. 164. Hass. Alg.
252, t . 72, f. 12.
In rapid streams, on Hypnum ruscifolium, &c.
“ Stratum 3 or 4 inches in extent , closely interwoven with the branches
and leaves of mosses , of a bluish green colour, and slightly lubricous
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Filaments a line or two in length , variously curved and radiating ;
striae at the distance of a diameter from each other .’’— Carmichael .
Plate XCVII1 . fig . 8.
original specimens .
Oscillaria

Portions of trichomes

subuliformis

.

X 400, from the

Thw. in Hare. Phyc. Britt .

Stratum of an intense teruginous green. Trichomes bright
green, subuliform, gradually attenuated towards the apices, which
are subacute and much curved; joints about three-fourths as
long as broad, homogenous.
Size .

Trichomes -006 - 007 mm . diam .

Harv. Phyc. Britt, t . 251 b. Rabh. Alg. Eur . ii., 292.
In brackish ditches. Summer and autumn.
Very bright emerald green , and certainly an attractive species .
Plate XCV1II . fig. 3.
diam .
Oscillaria

Trichomes from original specimen X 400 ,
limosa . Ag. 8yst. Alg. 66.

Trichomes rigid, straight, actively oscillating, blue-green,
interwoven in a thin mucilaginous radiating green stratum,
distinctly articulate, joints nearly equal or a little longer than
broad (shorter after division, often half as long as the dia¬
meter), dissepiments granulated, apex obtuse, straight or
curved ; cell-contents pallid, homogenous or slightly granular.
Size .

Threads '008 - -01 mm . diam .

Rabh. Alg. Eur. i., 104. Hook. Br. FI. ii., 374.
Conferva limosa, FI. Dan. t . 1549.
Oscillatoria limosa, Hass. Alg. 246, t . 71, f. 2. (?) Eng. FI.
v., 374. Gray. Arr. i., 280. Eng. Bot. ii., 186. Harv. Man.
162. Johnst . FI. Berw. ii., -265. Mack. Hib. 239. FI. Dev.
ii., 56.
Oscillaria tenuisd. limosa, Kirch. Alg. Schles. p. 247.
There are several varieties , differing chiefly in colour, of which Raben horst enumerates ten .
If Hassall ’s figure is magnified in proportion to the rest , then his t . 71,
f . 2, can scarcely be the present species , for its diameter would be equal
to that of O. Frolichii , whereas this scarcely exceeds half that thickness .
All the figures of Oscillaria given in Hassall ’s work are acknowledged to
be very defective .
Plate XC VII . fig. 3. Portions of trichomes X 400. Fig . 4, portions
of trichomes of the variety chalylea X 400 .
Oscillaria

irrigua . Kutz. Phyc. Oen. 189.

Stratum thin, expanded, compact, dark steel-blue, by oblique
light purplish violet ; trichomes straight, flexile, pallid then
livid steel blue, a little attenuated at the apex, joints equal inlength to their diameter (after division half as long) dissepi2 N
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ments beautifully granulated, extreme apex broadly rounded, or

somewhat beaked, cell-contents homogenous or delicately
granular.
Size .

Threads

■0076 - -01 mm .

Kutz. Tab. Phyc. i., t. 42, f. 4. Rabh. Alg. Eur. ii., 107.
On wet rocks, walls, or overrunning mosses.
The variety “ subsalsa,” bearded at the apex, was found on Greenwich
Pier in 1861.

Plate XOFII . fig 5. Portions of trichomes X 400.
Oscillaxia nigra . Vouch. Conf. 192, t. 15, / . 4.

Stratum more or less compact, somewhat membranaceous,
often floating, steel-blue, or dark olive nearly black, with radii
more or less elongated, of the same colour. Trichomes straight
or slightly flexuous, obtusely rounded at the apex, or attenuated,
and sometimes bearded; joints equal in length to their diameter
( after division one half or one third as long) ; dissepiments very
distinctly granulated, apiculus often straight, somewhat rostellate and bearded, rarely slightly curved; cell-contents pale olive,
finely granular.
Size .

Threads

’009 - "01 mm . diam .

Rabli. Alg. Eur . i., 107. Kirch. Alg. Schl. 247. Harv.
Man. 165. Eng . FI. v., 376. Eng. Bot. t . 2527.
Oscillatoria nigra, Hass. Alg. 255, t . 71, f. 3. Hook. FI .
Scot. 79. Jenn . Tunb. Wells 188. Mack. Hib. 239. Gray
Arr. i., 281.
Conferva fontinalis, Dillw. Conf. t . 64. Huds. FI. Ang .
592. Lightf. FI. Scot. 976. With . Arr. iv., 128.
In ditches and ponds.
“ Stratum extensive, blackish, with a shade of green, when dry blueblack, very rapid in its growth, and sending out long, vividly oscillating
rays.”—Harvey.
Plate XCVII.fig. 6. Portions

of

trichomes X 400.

Oscillaxia nigro -viridis . Thwaites in, Harv. Phyc.

Stratum thin, of a dark olive green, almost black, growing
upon the mud, and subsequently floating in large masses.
Trichomes pale dull green, with obtuse, distinctly curved,
scarcely attenuated apices; joints indistinct, about half as long
as broad, cell-contents slightly granulose.
Size .

Trichomes

' 012 mm . diam .

Harv. Phyc. Britt , t. 251 a. Rabh. Alg. Eur. ii.. 292.
In brackish ditches. August .
Plate XC7I11. fig. 2.

Trichomes of O. nigro-viridis X 400 diam.

LYNGBY®

Oscillaxia

chalybea
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. Mertens , in Jurgens Alga .

Floating. Stratum broadly expanded, with long radii, dark
blue green or steel-blue, shining ; trichomes pale steel-blue,
slightly flexuous, a little attenuated at the apex, joints three or
four times shorter than their diameter, a little contracted at the
dissepiments, which are not granulated, apiculus slightly curved,
obtusely rounded, now and then rostellate, cell-contents pale
steel-blue, granular.
Size .

Threads

' 0088 --01 mm . diam .

Kutz . Tab. Phyc. i., t . 40, f. 8. Rabh. Alg. Eur, ii., 108.
In still and stagnant water.
The specimens figured were collected from a tank in one of the stoves
of the Koyal Botanic Gardens , Kegent ’s Park .
Plate XGV11I . fig. 1. Trichomes of O. chalybea X 400 diam .
Oscillaxia

Frolichii

. Kutz. Phyc . Gen. 189.

Stratum dark steel-blue, or at first olive, then dark blue,
often elongated, radiating, opaque, shining ; trichomes nearly
equal, straight ; joints 2, 3, or 4 times shorter than their
diameter, with a double series of granular points more or less
dense at the junction, often confluent, so as to resemble a single
series ; apiculus broadly rounded, straight, or declined; cellcontents blue, becoming steel-blue, homogenous.
Size .

Threads

-015 - -018 mm . diam .

Kutz . Tab. Phyc. i., t. 43, f. 1. Rabh. Alg. Eur . ii., 109.
Oscillatoria mucosa, Hass. Alg. 247, t . 71, f. 1.
In ditches, pools, and boggy places, sometimes amongst
mosses.
The finest of the species yet detected in Britain .
Plate XCV1I . f . 7.
Oscillaxia

Portions of trichomes x 400.
insignis

. Thwaites in Phyc . Britt .

Stratum thin, covering decayed vegetable matter at the
bottom of a ditch, with a dark-brown coating, becoming some¬
what greenish in drying ; trichomes very large, rather brittle,
their apices rounded, somewhat oblique, and furnished with
numerous motionless cilia : cell-contents distinctly granulose.
Size .

Trichomes

’018 mm . with sheath .

Rabh. Alg. Eur . ii., 293. Harv. Phyc. Brit, ii., t. 251, f. c.
In a brackish ditch. November.
A portion of the trichoma from the original specimen has been
figured , but Professor Harvey was evidently of opinion that it was _a
strictly marine species . There seems at least to be no doubt that it is
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in reality a Lyngbya, allied to L. cestuarii, and not a true Oscillaria.
We are indebted to Professor Peroival Wright for an examination of
authentic specimens of this, and several other of Harvey’s species.

Plate XCVI1I .jig. 4. Portion

of

trichome X 400.

Doubtful Species.
Oscillaria Dickiei (Hass.) Rabh. Alg. Eur. n ., 113.

Stratum pale chesnut-brown, gelatinous, shining ; trichomes
of medium size, long, straight, fragile, with visible spaces
between the joints.
Size .

Not determined .

Oscillatoria Dickiei, Hass. Alg. 258, t. 72, f. 13.

Pools of fresh water near the sea.
The colour of this species is so peculiar as at once to distinguish it
from all others which have been described. This colour is preserved in
drying; the filaments are of nearly the same diameter with those of
O. tenuis, but they preserve their calibre when dried.—Hassall.
Oscillaria thermalis . (Hass.) Rabh. Alg. Eur. n ., 113.

Trichomes straight, rigid, fragile, green ; divisions of the
joints distinct, rather remote.
Size .

Not determined .

Oscillatoria thermalis, Hass. Alg. 250, t. 72, f. 3.

In warm water.
The figures and descriptions in Hassall’s work are wholly insufficient
for the proper identification of this and the following species.

Oscillaria virescens (Hass.) Rabh. Alg. Eur. n ., 113.

Stratum pale blue-green ; trichomes of medium size, pale
yellowish-green, with the joints rather distant, nearly equal in
length to their diameter.
Size .

Not determined .

Oscillatoria virescens, Hass. Alg. 250, t . 71, f. 9.
On the ground.
Genus 102. raiCROCOLEUS

. Desm. ( 1823.)

Trichomes rigid, articulate, crowded together in bundles,
enclosed in a common mucous sheath, either closed or open at
the apex ; sheath ample, colourless, more or less lamellose,
rarely indistinct. = Chthonoblastus
, Kutz . (1843.)
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" Trichomes enclosed in a transparent sheath from which they emerge to
reproduce new filaments , sheath containing several trichomes . Fila¬
ments growing in scattered creeping erect or floating wiek-like bundles .”—
Thuret .
Hydrocoleum thermale Kutz ., mentioned in Quart . Journ . Micr. Sci.
(1867) p. 86, as having occurred in Ireland , we have never seen, and ,
therefore , do not know whether it should be included in Microcoleus.
Microcoleus

gracilis . Mass. Alg. 261, t . 70, / . 2.

Effused broadly in a thin dark green stratum. Trichomes
pale blue green, slightly curved, in fascicles densely contorted
about the apex, joints 2-3 times longer than their diameter,
either continuous or distinctly separated, granulated, divisions
paler, nearly hyaline, a little contracted about the apex, extreme
apiculus conical, now and then slightly carved, special sheath
narrow, very delicate, universal sheath very thick lamellose.
Size .

Trichomes

■0025 - -003 mm . ; fascicles •09 - , 12 mm .

Kirch. Alg. Schl. 244.
Microcoleus marinus, Harv. Man. 168.
Chthonoblastus salinus, Kutz . Tab. Phyc. i., t. 58, f. 2. Rabh.
Alg. Eur. i., 133.
Oscillatoria chthonoplastes
, var. a. Eng. FI. v., 373. Eng.
Bot. ii., t. 2523. Mack. Iiib. 239.
On salt marshes.
“ Fronds fixed at the base , floating freely in the water , an inch long ,
tufted , dichotomously branched , branches slender capillary widening up¬
wards , with club -shaped tips ; colour olivaceous green or yellowish .
When ruptured the branches discharge innumerable needle-shaped fila¬
ments , which , when the plant is growing , radiate and oscillate from the
tips of the branches .”—llurvey .
Plate XCIX . fig. 1.
Microcoleus

End of fascicle of trichomes with sheath x 400.

chthonoplastes

.

Thur. in Ann . Sci. Nat . ( 1875)

X*. 377 .

Stratum thin, or thicker and rather compact, dingy asruginous green ; trichomes slightly flexuous, equal, twisted, in
dense fascicles, joints nearly twice as long as their diameter,
rather remote from each other, leaving a hyaline space between
them, apiculus attenuated, rather elongated; special sheath
very delicate, universal sheath narrow, scarcely lamellose.
Size .

Trichomes

•0035 -’004 mm . ; fascicles -03 - -035 mm .

Chthonoblastus Lyngbyei, Kutz. Tab. Phyc. i., t . 58, f. 1.
Microcoleus anguiformis, Hass. Alg. 261, t . 70, f. 1. Kirch.

Alg. Schl. 244.
Chthonoblastus anguiformis, Kutz. Tab. Phyc. i., t . 57. Rabh.
Alg. Eur . ii., 133. Harv. Phyc. Britt , t . 249.
On the naked ground, by roadsides, &c.
Plate O. fig. 1.

Fascicle of trichomes with sheath x 400.
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Microcoleus

terrestris . Desm. PI. Crypt. Exs. i., No. 55.

Stratum more or less expanded , deep blue green or steel blue ,
or olive, becoming brownish , membranaceous , mucilaginous ;
trichomes equal , collected in filiform fascicles , sometimes much
elongated , extruding from the opening of a common sheath in a
penicillate manner , joints equal in breadth and length , dissepi¬
ments granulated , apiculus acute , straight .
Size .

Trichomes

-005 - -006 mm . ; fascicles -075 - ' 08 mm .

Kirch . Alg . Schi . p. 244 .
Chthonoblastus repens, Kutz . Tab . Phyc . i., t . 54 . Itabh . Alg .
Eur . ii ., 132.Microcoleus repens, Hass . Alg . 260, t . 70, f. 3. Jenner Tunb .
Wells 188. Harv . Man. 168.
Conferva vaginata , Eng . Bot . i., t . 1995 .
OsciUatoria chthonoplastes, var . /3. Eng . FI . v., 373 . Mack .
Hib . 239 .
Vaginaria vulgaris , Gray . Arr . i., 280 .
Vaginaria chthonoplastes, Grev . FI . Ed . 305 .
On moist naked ground .
“ The frond consists of numerous curled branches diverging from a
centre in a starry manner , and gradually tapering from a broad base to a
fine point , containing numerous deep green filaments , which radiate and
oscillate from the tips , and , on laceration , issue in bundles .”—Harvey .
Plate XCIX . fig. 2. End of fascicle of trichomes with sheath x 400.
Genus 103. INACTIS

. Kutz . (1843.)

Trichomes vaginate , indistinctly articulate , parallel and fasti giate , now and then dichotomous , very densely aggregated and
agglutinated in a pulvinate thallus .
“ Filaments bundled , erect, growing in small rounded tufts , or in a
felt-like turf of indefinite extent . Trichomes very slender .”—Tlmret .
Inactis

Cxesswelli .

Hear, in Ann. Sci. Nat . (1875) 377.

Forming convex roundish or oval patches , which become con¬
fluent for several inches ; filaments hyaline , yellowish or greenish
olive, collected into dense rope-like branching bundles , which
are fastigiate ; trichomes exceedingly slender , once or twice di¬
vided in a dichotomous manner .
Size .

Trichomes

-0025 mm . diam .

Schizothrix Cresswelli, Harv . Phyc . Britt , t . 160 .
Alg . Eur . ii., 268 .

Rabh .

Spreading over the surface of soft sandstone rocks exposed to
the drip of fresh water .

iyngby ^e .
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“ Mr. Gresswell states that it grows at the very top of high water mark ,
in situations where it is exposed to the continual drip of fresh water
falling from high mural cliffs, and that it is most luxuriant where the
drip falls from the greatest height , which in the station observed is about
fifty feet .”—Harvey .
Plate 0 . Jig . 2. a, portion of fascicles of trichomes X 100 ; b, tri chomes X 400.
Inactis

tinctoria .

Tkur. Ann. 8ci . Nat. (1875) 377.

Fasciculate csespitose, dingy brown becoming olive ; trichomes
single or many associated in one sheath , joints equal in length
to their diameter or a little longer ; sheaths broad , colourless ,
distinctly lamellose , even .
Size .

Trichomes

-002 mm . diam .

Hydrocoleum tinctorium, Br . Rabh . Alg . Eur . ii., 294. Ralfs
Exs ., No . 19.
On aquatic plants .
Mr. Marquand says that he has never seen it growing on any other
plant than Scirpus fluitans , and he adds :—“ I have never seen a vestige
of green about it in its natural condition during any period of its exis¬
tence ; when decaying it becomes pale, and eventually almost white ;
when in its best condition it is of a rich ehesnut brown . In drying it
turns green . In its best condition , when placed in water for twelve hours ,
it will dye it of a clear rosy purple .”
The following description of this plant has been kindly furnished by
Mr. Ealfs :—“ In rapid streams on leaves of aquatic plants , it forms a
minute continuous covering on leaves of aquatic grasses, giving them a
feathery appearance . Colour varying from nearly black to pale reddish
brown ; in drying and decay it turns green , and gives a purplish stain to
paper . Filaments somewhat mucous , very slender , nearly colourless,
cohering at base in fascicles containing 3 to 8 filaments, and by their
separation at intervals , simulate branches , and thus gradually reduce the
number cohering until they ultimately separate into single ones. The
filaments thus appear comparatively stout at the base and gradually to
become attenuated upwards . As the apparent branches are given off this
is more especially the case, because, from their pale colour , indistinct
endochrome , and closeness of connection , it requires care to detect that
they are really fascicled. Besides the elongated filaments there are
numerous short ones at the base, together with crowded, somewhat
thicker clavate erect bodies . Whether these are the fructification or
rudimentary fascicles I am unable to determine .”—Ealfs .
Plate G. fig. 3. Upper portion of fascicle of trichomes X 400.
Genus

104. I .YNGBYA , Ag. em. Thuret . (1875.)

Filaments enclosed singly in a sheath , simple, or only excep¬
tionally exhibiting the beginning of ramification where the
trichome issues from the side of the sheath ; often combined in
a membranaceous stratum .—including Phormidium Kutz .
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Lyngbya

aestuarii . IAeb. Banska Algflora. (1839.)

Trichomes rigid, flexnously curved, blue green, granular,
densely interwoven in dark blue green tufts ; joints 3-6 times

shorter than their diameter; scarcely constricted ; sheaths
pellucid, hyaline, becoming brownish, at first scarcely lamellose,
at length when old becoming distinctly lamellose.
Size .

Trichomes

•025 - -03 mm . diam ., without

Lyngbya ceruginosa
, Ag. Syst. p. 74.

138.

sheath .

Rabh. Alg. Eur . ii.,

Lyngbya ft. ferruginea, Harv. Phyc. Britt., t . 311.
Lyngbya curvata, Rabh. Alg. Eur. ii., 137.
Lyngbya majuscula, Cocks Brit . Seaweeds No. 365.

In brackish water.
Plate Cl . tig. 1. a , portion of filament X 160 diam . b, extremity
of filament , with portion of trichome escaped X 160 diam . c, portion of
filament with the trichome divided into hormogones X 330. d, e, hormo gones X 330, all after Thuret .
Lyngbya

littoralis

. ( Carm).

Stratum thin, submembranaceous
, mucilaginous, blue green,
shortly radiating ; trichomes rigid, flexuous, vividly oscillating,

equal ; joints 4-5 times as broad as long, constricted at their
junction and hyaline, dissepiments granulated, extreme apiculus
straight, broadly rounded, paler ; cell contents pale blue green,
very delicately granular.
Size .

Threads

-013 - -015 mm . diam .

Oscillatoria littoralis, Carm. Alg. App. ; Eng . FI. y., 375.
Harv. Man., 165. Harv. Phyc. Britt , t . 105, fig. a.
In brackish water, and

in rock pools by

the shore.

“ Stratum exceedingly thin , slimy , bullated by the extrication of air bubbles , of a dark green colour , spreading to an indefinite extent over
the muddy bottom of the pool.”—Carm.
Plate CII . Jig. 1.
specimens .
Lyngbya

Portions of trichomes X 400, from the original

ochracea .

Thur. Ann . Sci. Nat. (1875) 377.

Forming cloud-like floating fragile masses of an ochrev
colour. Trichomes very slender, scattered ; joints scarcely
visible.
Size .

Trichomes

' 002 mm . diam ., including

sheath .

Kirch. Alg. Scbl. 241.
Leptothrix ochracea, Kutz . Tab. Phyc. i., t . 61, fig. 1.
Conferva ochracea, Dillw. Conf. t . 62.
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Oscillatoria ochracea, Grev. FI. Edin. 304. Harv. Man.
167. Eng . FI. v., 378. Eng. Bot. ii., 187. Johnst. FI.
Berw. ii., 264. Mack. Hib. 240. FI. Dev. ii., 57. Gray.
Arr. i., 281.
In boggy pools.
This species is common in boggy pools “ where it occurs in cloud -like
masses , scarcely to be called strata , the filaments are very slender and
scattered without order . Dillwyn ’s figure incorrectly represents the
filaments as branched .”
Plate Oil . fig. 4. Trichomes x 400.
Lyngbya

inundata .

{Kutz.)

Deep blue green, with a whitish grumous membranaceous
substratum, trichomes curved rather rigid, pale blue green,
rarely fasciculate, sheaths narrow, joints shorter than their
diameter, dissepiments naked (not granulated) , extreme apex
straight obtuse.
Size .

Trichomes -004 mm. diam .

Phormidium inundatum, Kutz. Tab. Phyc. i., t. 45, f. 3.
Kabh. Alg. Eur . ii., 116.
Oscillaria autumnalis, Carm. (partly). Harv. Man. 165. Hass,
Alg. 251, t. 72, f. 7.
Margin of ditches, by moist roads, on flowerpots, &c.
“ Stratum extensively spreading , very dark and lubricous , glossy when
dry , filaments remarkably pale , strife not very evident , a variety is com¬
mon on clayey ground , which occurs in small circular patches about an
inch or two in diameter .”—Harvey .
The filaments in Carmichael ’s specimens are not more than half the
diameter of those in Lynghya vulgaris , to which species they are usually
referred ,
Plate OIL fig. 8.

Portions of trichomes X 400.

Lyngbya

vulgaris . Kirch. Alg . Schl. 242.

..

Stratum thin, more or less expanded, mucilaginous, dark
coloured (olive, brown, yellow, steel blue or purplish) opaque or
shining, by age becoming thickened, but rarely lamellose, and
without a substratum being formed; trichomes straight , rigid,
distinctly vaginate, joints equal to their diameter or shorter,
dissepiments delicately granulated, apex evidently attenuated,
now and then somewhat curved, naked.

Size . Trichomes -0045 --0065 mm. with sheath -006--009 mm.
Phormidium tndjare, Kutz. Tab. Phyc. i., t . 46, fig. 4. Babh,

Alg. Eur . ii., 119'.
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Oscillatoria autumnalis(partly), Eng. FI. v., 376. Fng. Bot.
ii., 187. Jenn. Tunb. Wells 188. Grev. FI. Edin. 305.
Harv. Man. 165, Mack. Hib., 239.
Conferva decorticans, Dillw. Conf. t . 26.
Oscillatoria decorticans, Grev. FI. Edin. 304. Eng. FI. v.,
375. Eng. Bot. ii., 187. Jcnner Tunb. Wells 188. Harv.
Man. 164. Mack. Hib. 239. Hass. Alg. 257, t . 71, f. 10.
ITvmida decorticans, Gray. Arr. i., 282.
On moist naked ground after rain.
Plate CII . fig. 5.
myochroum x 400.
Lyngbya

Portion of trichomes X 400 ; fig. 6, variety

papyrina

. Kirch . Alg. Schl . 241.

Forming a thin papery stratum, sometimes shortly radiating,
with a pallid or brownish fibrillose substratum, formed from
the interlaced empty sheaths, trichomes equal, joints nearly
equal or a little shorter than their diameter, granulated at their
junction, apex obtuse, straight, naked.
Size .

Trichomes

'005 - ' 006 mm ., with sheath -0075 - -009 .

Oscillaria papyrina , Bory. Diet. Sci. Nat.
Phormidium papyrinum, Kutz. Tab. Phyc. i., t. 41, fig. 3.
Phormidium papyraceum, Rabh. Alg. Eur . ii., 125.
Oscillatoria spadicea, Carm. Hass. Alg. 255, t . 71, f. 5, t.

72, f. 5. Eng. FI. v., 378. Harv. Man., 167.
In streams, torrents, aqueducts, canals, &c.
The form met with by Carmichael was growing on (lamp mossy earth .
He says “ It occurs in a very thin dark green stratum spreading to the
extent of several feet, and is hardly to be distinguished from the mossy
earth on which it grows .”
Plate CII . fig. 7. Portions of trichomes X 400.
Lyngbya

rupestris

. (Ag.)

Stratum compact, rather velvety, gelatinous, lamellose, very
shortly radiating, bright blue green or becoming dark steel blue,
the lower strata becoming discoloured and fibrillose; trichomes
rigid, rather flexuous, a little torulose towards the apex, joints
equal in length and breadth, very finely punctate, dissepiments
granulated, extreme apex paler, sometimes bearded.
Size .

Trichomes

-007 - -008 mm . diam .

Phormidium mpestre, Kutz. Tab. Phyc. i., t. 49, fig. 4. Rabh.

Alg. Eur. ii., 122.
Oscillaria rupestris, Ag. Syst. p. 63. Hass. Alg. 254., t .
72, f. 11. Grev. Sc. Crypt. FI. t . 246. Eng. FI. v., 377,
Harv. Man. 166.
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On moist rooks where the water is constantly trickling, and in

mountain streams.

Carmichael writes of his specimens, “ Stratum extensive, slimy, re¬
markably tough and elastic, black on the surface, ash-coloured under¬
neath, when dry blackish green. Filaments pale green, straight, or
variously curved, radiating, but not equally in all directions.”

Plate Cl. fig■2. Portions of trichomes X 400.
Lyngbya

corium .

(Ag.)

Stratum toughly membranaceous, compact, brown, steel blue
or greenish, interwoven forming a mucilaginous membrana¬
ceous substratum ; trichomes straight or flexuous, rather rigid,
olive or brown, then yellowish, joints not more than half as long
as broad, beautifully transversely punctate, granulated, apex
conically attenuated, bearded.
Size .

Trichomes

' OCH- ’OOS mm . diam .

Phormidium corium, Ag. Syst. p. 64. Rabb. Alg. Eur. ii.,
126.
Oscillatoria corium, Hass. Alg. 252. Eng. FI. v., 377.
Harv . Man. 166. Eng . Bot. ii., 187. Grev. FI. Edin. 303.
Mack. Hib. 240.
On the rocky bottom of alpine rivulets.
“ Stratum thick, tough, dull brownish, occasionally streaked with pale
green, which in some varieties is the prevailing colour, slightly glossy
when dry ; filaments slender. In some situations it radiates in fascicles
from its whole upper surface; in others it is found almost denuded
of radii, and forming a compact leathery stratum.”—Harvey.
Plate CI1. fig. 2. Portions of trichomes X 400.
Lyngbya

turfosa .

( Carm.)

Forming a thick intensely green stratum, with a tough, slimy,
ochre-colonred substratum. Trichomes slender, more or less
curved, and mostly hyaline at the point ; joints not more than
half as long as broad, distinct.
Size .

Trichomes

-008 mm . diam .

Oscillatoria turfosa, Carm. in Harv. Man. 164.

253, t. 72, f. 6.

Hass. Alg .

On floating sods in old turf pits.
“ This species grows in a thick, intensely green layer, over a tough,
slimy, ochre-coloured substratum. It entirely enveloped the sods, some
of which were a foot and a-half in diameter. Filaments very slender,
more or less curved, and mostly hyaline at the point.”—Carm.
Plate Cll . fig. 3.
specimens.

Portions of trichomes X 400, from the original
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Lyngbya

subfusca .

.

(Ag. Syst. p . 64.)

Substratum velvety , fibrillose , tawny , becoming yellowish ,
forming a firm compact stratum , of a violet or steel blue colour,
changing to brownish ; trichomes rigid , straight , joints about
half as long as broad , with a double row of points at the com¬
missure , apex rather obtuse , naked .
Size .

Trichomes

’008 mm . diam .

Thinner

form , trichomes

•006 --007 mm. diam .
Phormidium subfuscum, Rabh . Alg . Eur . ii., 125.
On stones in mountain streams .
Plate Cl . fig . 3. a , portions of trichomes X 100, from Scotch speci¬
mens . b, portions of trichomes from a thinner form X 400.

Genus

105. SYMPLOCA

. Kutz. (1843.)

Trichomes articulate , simple , or only exhibiting the beginning
of ramification , more or less distinctly vaginate , ascending from
a prostrate base, agglutinated together in erect or anastomos¬
ing fascicles , or wick-like bundles , more or less procumbent ,
coalescing , and often involved in a matrical gelatin .

Symploca

lucifuga , TIarv. in Png . Fl . V., 373.

Dark asruginous green , fascicles about two lines high , ap¬
proximate , subuliform , apex at length penicillate ; trichomes
single or twin , seruginons , joints equal or a little longer than
broad , distinctly granulated , sheaths broad , pellucid , colourless ,
quite smooth .
Size .

Trichomes

-0035 - -004 mm . diam ., including

•01 mm.
Rabh . Alg . Eur . ii., 155.
Oscillatoria lucifuga, Hass . Alg . t . 65, f. 5, 6.
Eng . Fl . v., 373 .
Calothrix lucifuga , Carm . MSS .

sheath

Harv . in

On pastures and heaths , on decayed alder trunk .
“ Stratum spreading dull blackish green , bristling all over with minnte
erect fascicles about one third of a line high . Filaments thickish ,
flexuous , strongly agglutinated together , annulated within , pale
yellowish .”—Sarvey ,
Plate CUT . fg . 2. a , portion seen with a pocket lens , b, trichomes
X 400.
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Symploca

Ralfsiana , Kutz. Tab. Phyc. I, t. 74, / . 4.

Steel blue or olive becoming blackish , fascicles as much as
an inch high , densely aggregated , often coalescing , subuliform ,
straight , trichomes pale blue-green or steel blue , densely
agglutinate , distinctly articulated , somewhat beaded about the
apices, joints equal or a little longer than broad , cell-contents
granular , sheaths broad , pellucid , homogenous .
Size .

•0035 - ' 004 mm . diam .

Trichomes

Rabh . Alg . Eur . ii ., 157.
Oscillaria Friesii , Harv . Eng . PI . v., 373 . Harr . Man .
162. Hass . Alg . p. 259 . Mack . Hib . 238 .
Oscillatoria Bangii , Carm . Grey . FI . Ed . 303 .
Scytonema Bangii , Lyngb . Hydro . Dan . t . 28.
Over running - mosses in shady sub-alpine situation .
“ Stratum 2-3 inches broad , bright sernginous green . Filaments
closely interwoven into erect elongated tooth -like fascicles , an inch or
more in height , pale green under the microscope , annulated within , with
a broad limb or border , well marked by its erect spinulose habit .”—
Harvey .
Plate CUT. fig. 1. a, portion as seen with a pocket lens . 6, trichomes
X 410.
Genus 106. FLECTONEMA

.

Thur . (1875.)

Filaments branched , ramifications produced hy the branching
of the trichome outside of the sheath , very irregular , and often

germinate as in Scytonema .
Plectonema

mirabile , Thur. Ann. Sci. Nat. (1875) 377.

Forming floccose tufts , blue-green , now and then turning
brownish , trichomes with pseudo-branches usually in pairs and
parallel ; joints shorter than their diameter , granular sheath
narrow , colourless or yellowish, quite smooth .
Size .

Filaments

-021 mm . with sheath .

Boin . and Thuret , Notes Alg . ii., p. 135, t . 33.
Conferva mirabilis , Dillw . Conf. t . 96.
Caloihrix Brebissonii , Kutz . Tab . Phyc . ii ., t . 30 , f. 4.
Calothrix atrovirens , Harv . Man . 159.
Caloihrix mirabilis , Ag . Syst . 72 . Rabh . Alg . Eur . ii., 271 .
Hass . Alg . 243, t . 69, f. 1. Eng . FI. v., 369 . Harv . Man . 159 .
Elisa mirabilis , Gray . Arr . i., 283 .
In small streams .
Plate CIV fig. 1. a, portion of trichome x 330.
a single branch X 330 after Thuret .

b, portion with
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Flectonema

Kirchneri , Coolie, Grevillea xi ., p . 75.

At first attached, but soon floating, and forming subglobose
woolly tufts, of a dark bluish green, changing to olivaceous.
Tufts from half an inch to an inch in diameter. Trichomes
radiating, with simple (rarely germinate) brandies ; joints one
third or one fourth as long as broad.
Size .

Filaments

•012 - ,015 mm . diam ., with sheath .

Plectonema mirabile, Kirch. Alg. Schles. p. 229 (scarcely of

Thuret).

In ornamental water. Pleasure grounds, Kew.
The filaments are much thinner than in P . mirabile and the branches
issue singly from the sheath , and not in pairs , as in that species . From
the dimensions given by Kirchner it seems probable that this is the
species to which he has given the name of P . mirabile .
Plate ClV. fig. 2.

a, tuft , natural size, b, trichomes X 400.

FAMILY III .

SCYTONEMM

.

Filaments with lateral ramifications in which some of the
cells change into heteroeysts.
This family is divisible into two sections according to the direction
of the multiplication of the cells .
* Cells only multiplying in the direction of the length of the filament .
Scytonema , Petalonema , Symphyosiphon , Tolypothrix ,
Cystocoleus .
** Cells multiplying as well in the direction of the breadth of the
filament , at least where the branches , whioh are always produced by
lateral multiplication , originate .
Stigonema , Fischera , Haplosiphon .
The last section includes many very doubtful forms, which will pro¬
bably , as their development becomes better known , be transferred to
Lichens, of which they are presumably an imperfect condition .
Genus

107 , SCYTONEMA

.

Ag .

(1824 .1

Sheath enclosinga single trichome, ramifications produced
by the deviation of the trichome, which emerges from the side
of the sheath. Ramifications usually geminate, produced by a
fold of the trichome which ruptfires outside of the sheath, and

gives origin to two filaments given off at a right angle.
Heterocysts scattered here and there in the trichome, without
any evident relation to the ramifications.

SCYT0NEME

Scytonema

.E .
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myochrous . Ag . Syst. p. 40, No. 13.

Stratum thin , woolly, dark brown (now and then rather
silky ) ; trichomes very thick , brown, lucid , slightly curved ,
ascending , blue-green within , reddish at the apex (5-6 terminal
joints ), distinctly articulate , pseudo -branches for the most part
in pairs , sometimes very long , flaccidly erect , about half the
thickness of the trichomes ; sheath of the trichomes thick , dis¬
tinctly lamellose , firm, beautiful yellow-brown, surface quite
smooth , that of the branches paler , often colourless at the tips ,
closed and obtusely rounded , heterocysts oblong or sub-cylindri¬
cal, colourless , about equal to the inner diameter of the
trichomes .
Size . Cells ' 01 mm. diam., with sheath ' 03 mm. diam.
Rabh . Alg . Eur . ii ., 254 . Iiass . Alg . 237, t . 68, f. 2.
Jenn . Tunb . Wells , 188. Gray . Arr . i., 285 . Eng . Bot . ii., t .
2515 , t . 2516 . Kirch . Alg . Schl. 225 . Harv . Eng . FI . v.,
365 . Harv . Man . 155. Mack . Hib . 236 .
Conferva myochrous, Dillw . Conf . t . 19. Eng . Bot . i., t .
1555 .
On moist rocks .
Plate CV. fig. 1. a, threads magnified about 60 diam . ; b, portion of

same X 400; c, hormogonesX 400.
Scytonema

natans . Breb. in Kutz. Tab. Phyc . ll „ t. 22, f. 1.

Floccose tomentose , green then brown or olive, trichomes
slender , elongated , becoming brownish , internally ternginous
green , distinctly articulate ,joints nearly equal , granular , pseudo ramuli often in pairs , very slender , more or less distant , very
shortly articulated , sheaths firm, lamellose , yellow or brownish ,
rarely uncolourcd , branches paler , or colourless , indistinctly
lamellose , heterocysts interspersed , oblong , or ovoid, pellucid .
Size .

Threads with sheath '025 mm ., without sheath '007

mm.
Rabh . Alg . Eur . ii., 253 .

Kirch . Alg . Schl . 224 .

In stagnant water .
Plate CF. fig. 2. Portion of trichome with sheath X 400 diam .
Scytonema

cinexeum .

Meneg. in Kutz. Spec. 303.

At first pulvinate , cinereous green , then confluent , forming a
more or less tomentost pulverulent stratum (becoming pale blue
when dry ), now and Then violet or purplish ; trichomes very
fragile , elongated , flexuose and curved , loosely interwoven ,
sparingly branching , indistinctly articulate , internally dingy ,
2 p
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sernginons green, joints shorter than broad ; sheaths thick,
golden brown, often encrusted with deposit of lime.
Size .

Trichomes 008 mm., including sheath -01 mm .

Kirch. Alg. Schl. 225. Rabh. Alg. Enr. ii., 247.
Scytonema Juliannm., Wittr . & Nordst. Alg . Exs., No. 273 a.
Drilogiphon muscicola, Kntz . Sp. 302.
Oscillaria cyanea, Hass. 4.1g\ 248. Eng . FI. v., 374. Harv.
Man. 163.
Conferva cyanea, Eng. Bot. ii., t. 2578.
Humida cyanea, Gray. Ait . i., 282.
On walls, stones, overrunning moss, &c.
Found on the walls of warm houses in the Royal Botanic Gardens at
Kew , and in Regent ’s Park . This is evidently the Con ferva cyanea of
English Botany found on damp walls in churches , &c. “ On tile wall it
is conspicuous for its light sky -blue colour , like some sort of Jfu '-or .
Under a high magnifier , and when moistened , it is found to consist of
minute even simple entangled
threads , coated with a frequently inter¬
rupted covering of a dull glaucous green hue , under which the thread
itself appears of a lighter glaucous bluish colour , very even in thickness ,
and surface consisting of scarcely distinguishable
joints about as broad
as they are long .” — Smith .
Bornet and Thuret refer this to a variety of Scytonema Hoffnianni ,
whilst Kirchner retains Meneghini ’s specific name , which Thnret thinks
to belong to Scytonema ocellatum , Lyngbye .
Plate CPI . fig . 1•
hormogones X 400 .

'

a , trichomes

Scytonema

X 400 ; h, portions

interruptum

.

of same X 400 ; c,

Thvj.

Intense blue-green, forming a stratum of the same colour ;
sheath cellular, and furnished throughout its entire length with
numerous branched and anastomosing rootlets ; trichomes dis¬
tinctly annulate, interrupted here and there by heterocysts,
branches in pairs arising from the protruded trichome.
Size . Nowhere stated .
Rhizonema interruptum, Thwaites in Eng. Bot. ii. Supp., t .

2954.

Calothrix interrupta, Carm. Eng. FI. v., 368.

158.

Harv. Man.

Stigonema interruptum, Hass. Alg. 229, t . 69, f. 2.

In wet heathy places, coating mosses, &c.
We have seen no specimen

S. cinereum
.
Plate
English

The figure

is

of this , which is evidently

a close ally of

reproduced from English Botany
.

CV1 . fig . 2 . Scytonema interruptum
, after the figure t . 2954 ,
Botany . Considerably magnified , presumably
about 360 diani .

SCYT0NEJIE
Genus

108 .

PETALONEMA
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.E .
Berk .

.

( 1832 .)

Trichomes enclosed in a very broad striate membranous
sheath, which forms a transparent layer, resembling a hyaline
wing.
Threads as in Scytonema, with the sheath very broad, forming a
transparent layer around the triehome.
Petalonema

alatum . Berk. Glean, t. 7, f . 2.

Forming a thin brown stratum. Trichomes small, a few

lines only in length, winged, obtuse, with numerous striae, when
taken in conjunction with the wings or membranous expansions,

they are linear and plane. Each wing is about thrice the
breadth of the proper filament., of a white colour, somewhat
transparent, of a bright yellow next the filament, and exhibiting
under a favourable light a numerous series of transverse lines
or folds. Endochromo of the central thread greenish and
septate.
Size .

Trichomes '01 mm ., with sheath from *05 to -12 mm .

Hass. Alg. 238, t. 68, f. 6. Harv. Man. 168.
Arthrosiphon alatus, Rabh. Alg. Eur . ii., 265.
Arthrosiphon Grevillei, Kutz. Sp. Alg. 311. Fischer Nost.
f. 10.
Oscillatoria alata , Grev. Sc. Crypt. Flora, t. 222.
On rocks exposed to the trickling of water.
Hate 0 177, fiy . 1, Upper portion of triehome with sheath X 400
diam.
Genus

109 .

SYMPHTOSIPHON

.

Kutz .

( 1843 .)

Trichomes as in Scytonema. Filaments agglutinated in erect

wick-like bundles.
Symphyosiphon

Hoffnianni .

Kutz. Tab. Phye . II., 4. 43, / . 3.

Terrestrial, resembling a Symploca in habit. Tufts small,
ascending, dark brown ; trichomes simple, erect, loosely col¬
lected in pointed fascicles, internally pale ceruginous green,
sometimes interrupted, joints delicately granulose, inferior
cylindrical, thin , superior thicker and more or less swollen.
Sheath firm, broad, attenuated upwards, rarely acute, colourless,
or yellowish towards the base. Heterocysts intercalated,
globose, hyaline.
Size . Trichomes-01 mm. diam., with sheath •012- 014 mm.
Scytonema Hoffnianni, Agardh Syst. p. 40. Rabh. Alg.
Eur . ii., 259.
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On naked ground, ovemming mosses, &c.
Found in some quantity in one of the stoves of the Royal Botanic
Gardens , Regent 's Park , forming a dark velvety stratum on the stones ,
walls , &o.
Plate CVII . Jig. 2. a, slightly enlarged , as seen by aid of a pocket
lens ; b, trichomes X 400 ; e, portion of same ; d, hormogones X 400.
Genus

110.

TOLYPOTHRIX

. Kutz . (1843.)

Tricliomes spuriously branched, pseudo-branches spreading.
Ramifications rarely geminate, oftener solitary, and originating
at a point where the continuity of the tricliome is interrupted by

heterocysts, one or several heterocysts placed directly above
each branchlet.
Tolypothrix

flaccida . Kutz. Phyc . Gen,, p . 228.

Casspitose, dark blue-green, trichomes and pseudo-branches
elongated, flaccid, arising from a prostrate base, internally pale
blue-green, either interrupted or torulose, distinctly articulate
(when treated by iodine) , joints a little shorter than broad,
sheaths colourless, hyaline, rather broad, heterocysts towards
the base, subglobose or oblong, two or three together, colour¬
less.
Size .

Trichomes

-01 mm .

Rabh. Alg. Eur . ii.,.227. Kutz . Tab. Phyc. ii., t. 32, f. 2.
In pools, &c.
Plate CV111.jig . 1.
Tolypothrix

Portions of trichomes x 400 diam .

distorta . Kutz. Tab. Phyc . ii ., t. 33,/ . 5.

Ctespitose floccose, bright blue-green, now and then becoming
pale, trichomes and pseudo-branches very loosely interwoven,
internally blue-green, sometimes apparently continuous, some¬
times distinctly articulate ; joints equal or a little shorter than
their diameter ; sheaths broad, colourless, rarely pale yellow;
heterocysts at the base, or interjected, subglobose or oblong,
often 2- 3 together.
Size .

Trichomes

-012 mm .

Rabh. Alg. Eur. ii., 275. Kirch. Alg. Schl., 228.
Conferva distorta, Dillw. Conf. t . 21. Eng . Bot. t . 2577.
In swamps.
“ Found occasionally in boggy pools, growing on thick continuous
tufts , on decaying grass , and about the stems of aquatic plants , upon
small fragments of which it often floats in the autumn on the surface of
the water .”
Plate CV11I. fig. 2 Portion of trichome with hormogone x 400 diam .
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aegagropila . Kutz. Tab. Phyc. II., t. 32, / . 3.

Tufts an inch or more broad, somewhat rounded, bright blue
green or greenish olive; trichomes and pseudo-branches loosely
interwoven, internally pallid blue green, continuous or dis¬
tinctly articulate, joints equal or a little longer than their
diameter ; sheaths narrow, hyaline, colourless, heterocysts 2
or 3 (rarely more) in a series, oblong, hyaline.
Size .

-01 - ’012 mm .

Trichomes

Eabh. Alg. Eur . ii., 274. Kirch. Alg. Schl., 227.
Tolypothrix'punctata, Hass. Alg. 240, t . 69, f. 3.
In standing pools.
Plate CIX. fig. 1. Portion of trichome with hormogones X 400 ;
b, e, hormogones after Thuret ; d, e, spores , after Borzi.
var . e, pygmaea .

Kutz .

Tufts small, blue green or brownish, trichomes and pseudo¬
branches slender, very losely interwoven, joints a little shorter
than broad, sheaths narrow, colourless or yellowish.
Size .

Trichomes

•007 - ,008 mm , with sheath

-01 mm .

Kirch. Alg. Schl., 228.
, Kutz. Tab. Phyc. ii., t. 31, f. 4. Rabh.
Tolypothrix pygmcea
Alg. Eur . ii., 275.
Plate CIX . Jig. 2. Portion of trichomes with hormogones X 400.
var . / , muscicola

. Kutz .

Csespitose, blue green or brownish, trichomes and pseudo¬
branches thicker, elongated, loosely intricate, distinctly articu¬
lated, points a little shorter than broad, sheaths very delicate.
Size .

Trichomes

-008 - ' 011 mm .

Kirch. Alg. Schl., 228.
, Kutz. Tab. Phyc. ii., t . 31, f. 5. Rabh.
Tolypothrix muscicola
Alg. Eur. ii., 275.
On mosses, &c.
Tolypothrix

coactilis . Kutz. Tab. Phyc. ii ., t. 32, / . 1.

Fasciculate, csespitose, green then brightly aaruginous, tri¬
chomes and pseudo-branches slender, internally pallid,
aeruginous, sometimes distinctly, sometimes indistinctly articu¬
late, granulose, juints about half their diameter in length ;
sheaths very narrow, very thin , homogenous, colourless, hya¬
line ; lieterocysts oblong, twin or ternate, colourless.
Size .

Trichomes

'01 mm ., with sheath

a little more .

Kirch. Alg. Schl., 228. Rabh. Alg. Eur. ii., 274.
Tolypothrix distorta, Hass. Alg. 240, t. 69, f. 4. Eng. Bot.,
t . 2521. Ralfs. Alg. Ex. No. 20.
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Conferva distorta, Dill. Conf., t. 22,f . A. E
Calothrix distorta, Harv. Man. 158. Mack. Hib. 237.

Elisa distorta, Gray. Arr. i., 282.
In ponds and lakes.
Plate CIX . fi <i. 3. Portions of Trichomes X 400.
Tolypothrix

cirrhosa . ( Carm.)

Floating caispitose, olive, or bine-green, becoming brownish;
trichomes nearly simple, rather stout, distinctly articulate,
pallid blue-green, joints finely granular, one-half or one-third
as long as broad ; sheaths moderately narrow (rather broad in
some of the older trichomes), indistinctly lamellose, smooth ;
heterocysts scattered.
Size

.

Trichomes

•012 - -014

mm . , with

sheath

Scytonema cirrhosum, Carm. Eng . FI. v., 366.
155 (not of Eng . Bot. ii., t . 2920) .

-02 - -025

mm .

Harv. Man.,

Arthronema cirrhosum, Hass. Alg. 238, t . 68, f. 7. Rabh.
Alg. Eur . ii., 267.
In mountain lakes.
“ It forms flexuous tufts of brown , very slender threads , proceeding in
fascicles from membranous sub -erect sheaths , and containing a single
row of cells scarcely so long as broad .”— Carm .
Plate CV11I . Jiff . 3. Portions of trichomes x 400 ; a, hormogone
X 400.

APPENDIX .
Although included by Thuret and Bornet, and also by
Kirchner, with Algai, it can scarcely be doubted that all the
members of file genera Stigonema(or Sirosiphoii) and Hapalosiphon must be transferred to the Lichens. They are included
here in the form of an appendix, for the satisfaction of students,
who would naturally expect some reference to them in a work
of this kind. At the same time we have availed ourselves of
the opportunity to add figures, and descriptions, of two or three
uncertain species, which have been recorded as British, under
new and unknown genera.
Genus 111.

STIGONEMA

.

Ay . (1824.)

Cells of the trichome often geminate or ternate, in conse¬
quence of their lateral multiplication, or even forming trans¬

verse, several-celled bands. Sheath large. Cells surrounded
with a thick membrane, very prominent in the old filaments.
Ilormogones originating in lateral hranchlets formed of a single
row of cells.
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Stigonema

ocellatum

.

Thar. Ann . Sci. Nat . 1875, r., 377.

More or less expanded , woolly-tomentose , dark olive brown,
cells of the tricliome for the most part biseriate , sub-globose ,
or oblong -compressed , equal or one third as long as broad ,
tilled with a granular blue green plasma ; sheaths very thick ,
lamellose , dark golden brown , external stratum now and then
paler , cells of the branches for the most part uniseriate , ocellate ,
sometimes much elongated , apex obtuse , rounded , seldom again
branched , sheaths colourless or yellowish , quite smooth .
Size .

With

sheath about "04 mm .

Cells ’Ol -'O^

mm .

Kirch . Alg . Schl . 230 .
Sirosiphon ocellatus, Kutz . Tab . Phvc . ii., t . 37 , f. 2. Rabli .
Alg . Eur . ii., 286 .
ITassallia ocellata , Hass . Alg . t. 07 , f. 2, 7, 6. Fischer
Nost ., fig. 11.
Conferva ocellata , Dillw. Conf. t . 1). Eng . Hot. i., t . 2530 .
Scytonenia ocellatum, Harv . Eng . FI . v., 3C4 Harv . Man .
154. Grev . FI , Ed . 302 . Gray . Arr . i., 285 . Eng . Bot . ii.,
t . 2514 .
On inundated ground , in swamps and moors .
Plate. CX. fig. 2. Portion of extremity of trichoma X 400.
Stigonema

Bouteillii

. {Breb. Ann . Sci. Nat )

Tufts small , immersed , cushion -like and rounded , dark brown ,
tricliomes very short , variously curved and contorted , olive, or
golden brown, sparsely branched , sometimes simple , internally
sometimes interrupted , formed from one series of cells one-third
or one-fourth as long as broad , branches unilateral , very short ,
arched , sheaths narrow , colourless or very pale yellow, hyaline
and even, or with the outer stratum falling away in fibrils .
Size .

Tricliome

-04 - -0fi mm .

Cells *01 , with envelope -02

mm .
Sirosiphon Bouteillii , Breb . & Desm . in Ann . Sci. Nat . ser .
4, Yol . iv., p. 2.
On calcareous rocks and chalky cliffs.
Plate CX. fig. 3. Portion of trichomesX 400.
Stigonema

panniforme

. Kirch. Ale/. Schi. 230.

Forming a thin tomentose stratum , more or less expanded ,
dark brown, trichomes ascending , very much branched , variously
curved , branches unilateral , here and there fasciculate , often ab¬
breviated , rounded at the apex , internal cells pale blue green ,
granulose , globose then compressed , arranged in a single , rarely
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in a double series , sheaths narrow , brown or yellow brown , paler
at the tips or almost colourless .
Size .

Trichomes

' 035 - '05 mm .

Eng . FI. v., 363 . Hass . Alg . 229 , t . 66, f. 4, 5. Harv .
Man . 153.
Sirosiphon panniformis , Kutz . Tab . Phyc . ii ., t. 36 , f. 2.
Scytonema panniforme , Ag . Syst . p. 39.
On rocks , stones , &c.
Plate CX. jig. 4.
Stigonema

Portion of trichomes X 400 diam.

mamillosum

. (Ag.)

Kutz . Tab. Phyc . ii ., t. 37, f . 4.

Forming continuous tufts several inches in diameter , branches
simple , their diameter being greatest in the middle , and beset
on all sides with mamillse of various sizes .
Size .

Trichome

•06 - ,l mm ., very variable .

Kirch . Alg . Schl . 229 . Rabli . Alg . Eur . ii., 291 . Eng . FI .
v., 363 . Hass . Alg . 228 , t . 66, f. 2, 3. Harv . Man . 153.
Mack . Hib . 236 .
Rocky bottoms of sub-alpine rivulets .
Plate CXI. jig. 3. Portion of young trichome X 400, becoming more

opaque with age .

Stigonema

compactum

. Kirch. Alg . Schl. 230.

Forming an expanded compact tomentose dark brown stratum ,
trichomes and branches ascending , a little attenuated at the
apices, obtuse , internally formed of a single , rarely a double
series of cells, which are torulose and almost moniliform ,
diameter and length nearly equal , filled with j pale bine-green
granular plasma , sheaths firm, golden brown, heterocysts subglobose or oblong .
Size .

Trichomes

-OlS - ' Oie mm .

Sirosiphon compactus, Kutz . Tab. Phyc . ii., t . 36 , f. 3. Rabli .
Alg . Eur . ii., 287 . Leight . Lich . Flora , p . 9.
Hassallia compacta, Hass . Alg . 232, t . 68, f. 3.
Scytonema compactum, Eng . FI . v., 365 . Harv . Man . 154 .
Grev . Ed . 302 .
On wet rocks .
Plate CXI. fig. 4. Portions
Stigonema

turfaceum

of

trichomes X 400 diam.

. ( Berk . Eng. Bot. Supp. t. 2826, f . 1.)

Pulvinate , deep olivaceous black , 2 lines thick . Trichomes
very thick , much branched , golden yellow, becoming brownish ,
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variously curved, brandies polymorphous, varying in thickness

according to age, obtusely rounded at the apex, cells in several

series, from 2 to 4 rows in the ramuli, sheaths thick, yellow
brown, hyaline.
Trichomes

Size .

•025 - -03 mm .

Sirosiphon pulvinatus , Breb . in Kutz . Spec. 317 ( 1849) .

Rabh. Alg. Eur. ii., 290.

Hassallia turfosa , Hass . Alg . p. 232 (1845 ).

Kutz . Sp. p .

318.

Scytonema tarfaceum , Eng . Bot . ii ., t . 2517 , f. 1.
Dematium turfaceum , Link . Spec , i., 134.
On the ground in heathy places and on rocks.
Berkeley says that tliis Alga was named by Klofcsch as Dematium
turfaceum, Link., “ which there is every reason to believe is correct.”
“ It is,” he says, “ a true Scytonema.” As far as we have been enabled
to trace it, it seems to be the same as the Sirosiphon pulvinatus of
Brebisson. The specific name of turfaceum has undoubted priority.
Plate CXI.fig. 2. Portions of trichomes X 400 diam.
Stigonema saxicolum . (Naeg. in Kutz. Spec. 316.)

Forming a thin dark olive velvety stratum. Trichomes
minute, curved, variously branched, closely crowded into a thin
dark crust or evenly scattered tufts ; sheath narrow, fuscous,
cells in a single series, growing denser and nucleate with age.
Size .

Trichomes

' 018 - ' 02 mm .

Sirosiphon saxicola ( Nag .) .

Johnson in Grevillea xii ., p.

76. Fischer Nost. fig. 13.

On damp rocks, or rocks down which water trickles.
Plate CXI. fig. 1. Abbreviated trichomes X 400, seldom exceeding
this in size.
Stigonema minutum . Hass. Alg. 230, t. 67,f . 3, 4.
Spreading in a black suborbicular crust, or scattered in little
tufts. Trichomes minute, erect, rigid, flexuous, fastigiate
branches short, obtuse, sheath rather broad, fuscous ; cells
usually in a single series.
Size .

Trichomes

-02 - -03 mm .

Scytonema minutum, Harv . Eng . FI . v., 365 .

155. Mack. Hib. 236.

Harv . Man.

On moist rocks in Alpine districts.
Figured from the original specimen of the English Flora in the Kew

Herbarium.

Plate CX. fig. 1. Portion

of

triohome, nearly complete, X 400 diam,
2 Q
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112 .

HAPALOSIPHON

.

Nay .

( 1849 .)

I

Trichomes formed mostly of a single row of cells, sheath
slender. Aquatic plants, looking like Tolypothrix.
Hapalosiphon

byssoideus

.

Kirch. Alg. Schl., 231.

Tufts compact, dark olive, trichomes ascending, rigid, oliva¬
ceous, sparsely branched, containing cells arranged in a single
series. Cells at first rounded quadrate, equal in length and
breadth, becoming when older divided and shorter, one-third or
one-fourth the length of their diameter ; sheath very thick ,
distinctly lamellose, golden yellow, attenuated and obtuse at the
apex.
Size .

mm.

Trichomes

•025 - ,03

mm . diam .

Cells

’012

x

- 01

Sirosiphon truncicola, Babh. Alg. Eur . ii., 286. Hedwigia
i., p. 47, t . ix., f. 3.
Hassallia byssoidea, Hass. Alg. 232, t. 67, f. 5.
Scytonema byssoideum
, Harv. Eng . FI. v., 366. Berk. Glean.,
t. 19, f. 1. Harv. Man. 156.
On trunks of beech, &c.
Plate CXI. fig. 5. Portions

SPECIES
Dasygloia

of

trichomes X 400 diam.

FOR

ENQUIRY .

amorpha .

II

Thwaites.

Gelatinous, amorphous, sheaths of the trichomes thick, muci¬
laginous, cohering, slightly branched ; internal trichomes bluegreen, slender, simple, septate.
Size .

Not

indicated

.

Dasygloia amorpha, Thwaites in Eng. Bot. ii. Supp., t.
2941.
In bogs.
Coalescing in a solid gelatinous mass, as large as a swan’s egg. The
filaments, quite at the base of the plant, have rather a membranous
than gelatinous sheath, and closely resemble those of a Lyngbya, in
consequence of which the base of the mass is green, but in the centre of
the plant each filament is furnished with a very thick colourless gela¬
tinous sheath, which is firmly coherent with those in contact with it .
Towards the periphery of the plant these sheaths assume a brown
colour, and become somewhat separate and distinct, rendering the sur¬
face shaggy. Occasionally the tips of the filaments are wound spirally
round the portion beneath them.

i
i

Plate CXII. jig. 1. a, portion of gelatinous mass, natural sizej b,
threads, with gelatinous sheaths, magnified; c, portion of trichome, with¬
out sheath, further magnified—all after Thwaites.

4
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Petronema

fruticulosum
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.

. Thwaites.

Plants densely ctespitose, erect, somewhat regularly branched,
branches free, with obtuse rounded apices, and each with a
heterocyst at the base. Endochrome annulated, increasing in
diameter towards the apices of the filaments.
Size .

Fronds •2 mm. long, trichomes ’004 mm . diam .

Petronema fruticulosum, Thwaites, Eng. Bot. ii., Supp., t .
2959.
Scytonema crustacewm
, Ag. Syst., p. 39 (fide. spec, in Herb.
Hook.) .
On rocks. Winter .
“ Forms a frustulose areolated olive brown crust upon the wet per¬
pendicular surface of limestone rocks , to which it adheres so slightly as
to be very readily detached . The plants are densely crowded in little
hemispherical
masses , which , together , produce the peculiar areolated
appearance of the crust . Bach separate plant consists of a single fila¬
ment at the base , w'hich is from 1-4 or even more times tri - or tetra cholomously branched , and thus a furticose habit is given to the species .
Each branch has a connecting cell at its base , and sometimes one also at
about the middle of its length . The very thick cartilaginous sheaths are
of a pale brown colour towards the base of the plant but darker upwards ,
except at the apices , which are frequently
nearly colourless . The
endochrome is of a dull green colour , extremely narrow , and indistinctly
annulated ; towards the ends of the filaments , however , it becomes
much wider and slightly moniliform .”
There is in the Kew Herbarium
( Kerb . Ilookerianum ) a specimen of

Scytonema crustaceum , Ag., received from that authority himself —the
name written by him , which is clearly identical with Thwaites ’s plant , but
it could not consistently be united either with Scytonema or Stigonema ,
hence we .have retained the name applied to it by Thwaites and placed
it here , subject to further investigation , its immediate
allies being at
present doubtful .

Plate CXll . fig . 2. Petronema fruticulosum after Thwaites ; fig. 3,
Scytonema crustaceum X 400, from authentic specimen received from
Agardli .
Sub - Teibe

ii .

TRICHOPHOREiE

,

Filaments

tapering

at the top

■
into a hyaline hair .

Family

IY .

OALOTRICHE

^E .

Filaments free, or agglutinated into a definite thallus, ter¬
minating at the apex in a delicate hair-like extremity. Hetero¬
cysts normally present, scattered, or basal.
Genus 113. CALOTHRIX

. Ag.

(1824.)

Trichomes rather rigid, straight, attached, often fasciculate;
growing in small tufts, or forming a turf of indefinite extent.
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Calothrix

Oxsiniana .

Thv.r. Ann. Sci . Nat .

Forming a pulvinate stratum, as much as two lines in thick¬
ness, dark brown, lubricous, opaque; trichomes elongated,
branched, of nearly equal thickness, cuspidate at the apex or
obtuse, distinctly articulate, here and there moniliform; sheaths
thick, lamellose, golden brown, from the base to above the
middle even, apical portion more or less dividing in fibrous
lamelke.
Size .

Trichomes

with

sheath

-Ol - ’O^

mm ., without

sheath

•004--006 mm.
Kirch. Alg. Schles., p. 219.
Scytonoma cirrhosum, Berk. Eng. Bot. ii., t . 2920.
Ccenocoleus cirrhosus, Berk. Eng. Bot. ii., sub. t . 2940.
Schizosiphon cataractce, Nag. in Kutz. Tab. Phyc. ii., t . 52,
f. 1. Rab. Alg. Eur . ii., 235.
On rocks and submerged stones.
Although we have seen no authentic specimen of Berkeley ’s Ccenoco¬
leus, the specimens from Ben Lawers , which we have referred as above,
appear to us to belong to the same species , as far as can be judged in the
absence of all measurement .
Plate CXI1I . fig. 1. Portion of trichome X 400 ; b, small fragment
magnified with sheath from Eng . Bot. t . 2920 ; c, cells of trichome free
from the sheath .
Calothrix

Dillwyni

. {Hass . Alg .)

Flaccid, bluish green or brown, trichomes usually cohering in
pairs, sheaths inconspicuous, except towards the base, joints
about half as long as their diameter, heterocysts at the base of
the branches ovate or cordate.
Size .

Trichomes

•005 - -006

mm . , with sheaths

-008 - ' 01 mm .

Desmonema Dillwynii, Berk. Eng. Bot. ii., Supp., t. 2958.
Tolypothrix Dillwyni, Hass. Alg. 242, t . 68, f. 4-5.
Microcoleus Dillwyni, Harv. Man. 169.
Conferva vaginata, Dillw. Conf., t . 99.
On mosses and moist rocks.
Plant minute , flaccid, much branched , seldom a quarter of an inch in
length , varying in colour from brown to bluish green . Filaments
usually cohering in pairs . Sheaths inconspicuous , except those of the
older filaments at the base, of the plant , which become thickened and of
a reddish brown colour . Endochrome annnlated , more evidently so in
the recently formed filaments than at the base of the plant , dotted from
the presence of minute granules ; joints about twice as broad as long,
the terminal one somewhat dilated and hemispherical . The branches
towards the base of the plant are seated each upon a connecting cell
(heterocyst ) of an ovate or cordate form . The plant possesses other
branches formed by a dislocation of the endochrome , each separated
portion becoming elongated , the lower portion towards the apex of the
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plant , and the upper portion towards the base , and each parallel and
coherent with the other , and not usually separating until another dislo¬
cation has taken place in the endochrome of one of them , so that the
, though some¬
filaments cohere mostly in pairs throughout the plantcommon
sheath .
times four or more filaments are coherent within one
The apparent branch (which is really a portion of the original filament )
al ways extends beyond the filament from which it appears to be
given off.”
The dried specimens , which alone we have seen , are insufficient to
determine the true relationship of this plant , hence , as well as the next ,
their position must be accepted as provisional .
Plate CXIIL fig'. 2. a , natural size ; h, portion enlarged ; c, d, e,
trichomes X 400 diam . ; e and cl, after Berkeley .

Species uncertain.
(?) Smithii .

Calothrix

(Berk, in Eng. Bot.)

Filaments red, creeping, branched, contained, with their
ramifications, within a tough, more or less permanent sheath,
which bursts irregularly, endochrome annulated, very slender,
green, joints about as broad as long.
Size .

Not

Ccenocoleus
On

stated

.

Smithii, Berk. Eng. Bot. t . 2940.

moors.

“ Forming a red rugose mat of interlacing threads on boggy soil,
where it is very conspicuous , but from which it is separated with diffi¬
culty on account of the roots and fibres of heath and moss to which it
adheres .
“ Threads elongated , branched laterally and acutely , their outer coat
being cartilaginous , 'within which fresh branches are generated and creep
within it till it is ruptured , when their free apices repeat the same
phenomena . Occasionally some of the ramuli burst through the sheath
at the base in pairs , as in genuine Scytonemata . Endochrome very
slender , green , the articulations about as broad as long.”—M.. J . B .
Genus 114. RIVULARIA

. Roth. (1824.)

Frond having a tendency to an hemisphasrical or bladdery
form. Filaments agglutinated by a more or less firm mucilage,
exhibiting a disposition to radiate from the base of the frond.
Frond usually with a well-defined outline. Heterocysts basal
(placed at the base of the principal filaments and branclilets) .
Ramifications produced by the transverse division of the
trichomes, the upper part of which detaches itself and becomes
a lateral branchlet, while the lower part, extending itself by the
side of the old tip, makes a new extremity similar to the first.
Trichomes never producing any spores.
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Hivulaiia

echinata .

.

(English Botany.)

Globose, very minute , dark coloured , compact . Threads
fastigiate , attenuated upwards to the apex , closely cohering ,
articulated , heterocysts basal, globose . Sheaths very narrow ,
almost inconspicuous .
Size

.

Trichomes

*007

mm . at

base

, *25

mm

. long

.

Chcetophora punctiformis , Kutz . Tab. Phyc . iii., p, 4, t . 18, f.
2. Babh . Alg . Eur . iii ., 386 .
Echinella articulata , Eng . FL v., p. 398 . Eng . Bot . ii., t .
2555 . Harv . Man . 187 .
Conferva echinata , Eng . Bot . i ., t . 1378 .
Conferva echinulata , Gray . Arr . i., 310 .
In lakes , ponds , &c.
This minute species , which was first described and figured in “ English
Botany ,” appears to have been unknown on the Continent . We have
received it from several localities beside the original one of Ellesmere .
It is one of the Algte which are associated with the phenomenon called
“ Breaking of the meres ,” thus alluded to by Professor Dickie in his
“ Botanists ’ Guide ” ( p . 310 ) :— “ For some years excursions were made
with the students of my botanical class to a loch on the estate of Parkhill ,
about four miles north -west from Aberdeen . The sheet of water in
question is about a quarter of a mile in its greatest length ; on almost all
sides it is surrounded
by extensive deposits of peat , with the soluble
matter of which a great proportion of the water passing into the loch is
impregnated . The locality was generally visited in the beginning of
July ; nothing particular had ever been observed till the summer of 1846 ,
when my attention was arrested by a peculiar appearance of the water ,
especially near the edge , but extending also some distance into the loch .
Numerous minute bodies , with a spherical outline , and varying in size
from 1 24th to l -12th of an inch in diameter , were seen floating at different
depths , and giving the water a peculiar appearance . In some places
they were very densely congregated , especially in small creeks at the
edge of the loch . A quantity was collected by filtration through a piece
of cloth , and , on examination by the microscope , there could be no doubt
that the production was of a vegetable nature , and a species of Rimdaria ;
one , however , unknown to me , and not agreeing with the description of
any species described in works to which I had access . Specimens were
sent to the Rev . M . J . Berkeley ; he informed me that the plant belonged
to the genus mentioned , and stated it to be Rivularia echinulata , Eng .
Bot . Along with it , but in very small quantity , I also found another
plant , Trichormusfos
-aquce , Bory .
“ In the first week of July , 1847 , the same species were observed
similarly associated , but the Trichormus was now more plentiful , with¬
out , however , any apparent corresponding
diminution in the quantity of
the Rivularia .
“ In July , 1848 , it was observed that the Rivularia was as rare as the

Trichormus had been in 1846 ; to the latter consequently the water of

the loch now owed its colour , which was a very dull green ; the colour ,
however , becomes brighter when the plant is dried . In neither of the
seasons mentioned was it in my power to make any observations on the
colour of the loch earlier or later than the date above mentioned , conse¬
quently nothing can be added respecting the comparative
development
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the two plants at other periods of the season. Other two lochs
vicinity did not contain the plants alluded to.”

of

ns

in

the

As these pages are being printed (July, 1884,) this alga has been sent
from a large pond between Haslemere and Farnbam, rendering the

water quite opaque, described as “ like a mixture of pea soup and
water.” See also Bornet and Flahault, “ Sur da determination des
Rivulaires, &c.,” in “ Bulletin de la Societe Botanique de France,”
t. xxxi., p. 76 (1884).
Plate CXIV. fig. 2. a, natural size; 6, cluster magnified; c, trichomes
X 400 diam.
Rivularia

calcazea .

Eng. Bot- ii . ed., t. 1799.

Hemisphairical, gregarious, confluent in a very hard mamillose incrusting blue-green or brownish stratum, internally re¬
peatedly zoned, zones of a darker green, trichomes rather thick ,
pale blue green, slightly flexuous, distinctly articulate, ending
at the apex in a colourless hyaline point ; sheaths narrow,

colourless or brownish at the base; heterocysts globose, lower
joints of the trichomes equal in length to their diameter.
Size .

Trichomes

-006 mm . diam .

Eng. FI. v., 392. Harv. Man. 150.
Ainactis calcarea, Kntz. Tab. Phyc. ii., t. 63, f. 11.
TJthonema calcarea, Hass. Alg. 265, t. 65, f. 2.
Zonotrichia calcarea, Rabh. Alg. Eur. ii., 213.
Linckia dura , a calcarea, Grev. FI. Edin. 322.
On rocks and stones in

streams.

Plate CXVI. fig. 3. a, section natural size ; b, portion with trichomes
X 400 diam.
Rivularia

dura . Kntz.

About the size of a mustard seed, rather hard, dark bluishgreen, becoming brownish or brackish ; trichomes sernginous,
variable in the same thallus, some thin and inarticulate, others
thicker, articulate and torulose, all with distinct sheaths,
lengthened at the apex into a colourless flexuous inarticulated
thread ; lower joints as long as broad, or nearly so, upper ones
longer, all granulated ; sheath colourless, or yellowish; hetero¬
cysts rounded, oblong.
Size .

Trichomes

•008 - ‘009 mm . diam . at the base .

Rabh. Alg.
Eur. ii., 211.
Rivularia radians, var. dura, Kirch. Alg. Schles. p. 223.
Limnactis dura, Kutz . Tab. Phyc. ii., t . 64, f. 1.

Attached to aquatic plants, especially Ohara.
Plate OXV. fig. 2. a, natural size, b, section enlarged ; c, trichomes
X 400 diam.
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granulifera

Rivularia

Carmichael MSS .

.

Frond large, convex, becoming hollow underneath, fleshy,
lubricous, brownish olive, often including strong particles.
Size .

-006

Trichomes

mm . diam . at the

base .

Harvey in Eng. Flor. v., 393. Harv. Man. 151. Hass. Alg.
363, t. 65, f. 1, 4.
On cliffs exposed to the trickling of water.
“ Fronds from a line to half an inch in diameter , often confluent , con¬
vex, and at length concave underneath , fleshy , dusky olive-green , and
extremely slippery . Filaments rather thick , repeatedly dichotomous .”
— Carm.
Plate CXF. Jig . 1. Trichomes , from an original and authentic speci¬
men, X 400 diam .

Uncertain Species.
Rivulaxia

hotryoides .

Carmichael MSS .

Fronds minute, aggregated, roundish, wrinkled, ferruginous,
cartilaginous. Trichomes dichotomous.
Size .

Not

stated .

Harv. Man. 150.

Harvey in Eng . Flor. v., 392.

In streamlets, attached to rocks and stones.
“ Fronds about a line in diameter , hemispherical , wrinkled and carti¬
laginous , scattered , or running together like a bunch of grapes . Tri¬
chomes cohering firmly , obscurely striated , dichotomous . Colour when
fresh , black , on drying , darkly ferruginous .”— Carm .
We have seen no specimen , and therefore can add nothing to the
above description .
Rivulaxia

Carmichael MSS .

cxustacea .

Crust very thin , widely spreading, filaments attenuated at the
base, fastigiately branched above the middle, olive green.
Harvey, Eng. Flora v., 393. Harv. Man. 151.
Lithonema crustaceum, Hass. Alg. 266, t . 65, f. 3.
On rocks exposed to the spray of cascades.
“ Crust of no determinate extent , extremely , thin and slimy, black .
Filaments one-fourth of a line in length , attenuated at the base, fasti¬
giately branched above the middle , of an olive-green colour .”^ Carm .
Genus

115 .

ISACTIS

.

Thur . (1875 .)

Similar to Rivularia, from which it differs in the frond being
flattened, and in the filaments being erect and parallel, and not
radiating.
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Isactis

plana .
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Thur. Notes Alg . n ., p . 165.

Frond crustaceous , plane , suborbieular or confluent , from 1 in.
to 2 feet , dull green , darker in the centre , lubricous , gelatinous .
Trichomes erect , parallel , sheaths hyaline .
Size .

Trichomes

'008 mm . diam .

Born , and Thur . Notes Algol , ii., p . 165, t . 40 , figs . 1-4.
Rivularia plana , Harr . Man . 152 .
Dasyactis plana , Kutz . Tab . Phyc . ii., t . 73, f. 1.
Mastigonema plana , Bab . Alg . Eur . ii ., 226 .
Parasitic on Enteromorpha and other Algae, chiefly in salt or
brackish water , or on rocks by the sea .
^ .Chiefly marine , but rarely on Enteromorpha , in estuaries and brackish
Plate CXIV. fig . 1. Trichomes x 350 diam.—after Bornet and Thuret .
Genus 116.

GLOIOTRICHIA

. Ag . (1842.)

Trichomes pseudo -ramose , distinctly vaginate , sheaths broad ,
often saccate at the base, transversely plicate . Spores originat¬
ing in the lower part of the trichome .
Gloiotrichia

natans .

Thur. Ann. Sol. Nat. 175, 377.

Globose or angular , tuberculose , variable in size and form,
green , becoming brownish , trichomes straight , torulose , flexuous
and hyaline above ; lower joints more or less compressed . Sheath
broad , here and there constricted , colourless or yellowish . Spores
oblong , cylindrical , heterocysts subglobose .
Size .

Trichomes

•01 ,- 12 mm . at base , with sheath ; ' 03 mm .

diam . Spores '018 mm., and upwards , diam ., several times
as long .
Rivularia gigantea , Fischer Nost ., fig. 6.
Rivularia angulosa , Kutz . Tab . Phyc . ii ., t . 67, f. 2. Eng .
Bot . t . 2551 . Hass . Alg . 264 , t . 60, f. 1-4. Eng . FI . v., 394 .
Harv . Man . 153 .
Gloiotrichia angulosa , J . Ag . Alg . Med. 8. Babh . Alg . Eur .
i., 201 . Jenner , Tunb . Wells , 190 .
Gloiotrichia Boryana , Kutz . Tab . Phyc . ii., t . 68, f. 2 . Babh .
Alg . Eur . i., 201 . Balfs . Alg . Exs ., 21.
Gloiotrichia gigantea , Babh . Alg . Eur . ii., 201 .
Rivularia pruni/ormis , Purt . Midi. Fi . ii ., 617.
Rivularia natans , Gray Arr . i., 285 .
Tremella utriculata , Huds . Ang . 564 .
In ditches , ponds , &c.
Plate CXVl. fig. 1. Trichomes x 400 diam .
X 400 diam .

a, homogones of same
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Gloiotxichia

pisum .

Thur . Arm . des Sei. Nat . 1875, 377.

Of the size and form of a pea, sometimes as large as a cherry,
soft, even, or a little warted, dark olive-green, or brownish, trichomes elongated; the lower part blue-green, distinctly articu¬
lated, the upper part setiform, colourless, and indistinctly arti¬
culated, lower joints about equal in length and breadth, here
and there somewhat swollen; heterocysts globose or subglobose.
Size .

Trichomes -01 - ’012 mm . diam . at base .
of variable length.

Spores -01 -

•012 mm. diam.,

Kirch. Alg. Schles. 222.
Bivularia pisum, Ag. Syst., p. 25. Rabh. Alg. Eur . i. 206.
Berk. Glean, t . 11, f. 2. Eng. FI. v., 392. Harv. Man. 150.
Mack. Hib. 235.
Linkia dura, Grev. FI. Ed. 322. Johnst . FI. Berw. ii., 261.
Physactis pisum, Kutz. Tab. Phyc. ii., t . 60, f. 3.
In ponds, ditches, &c., adhering to aquatic plants.
a , plants natural size ; b, trichomes of the same

Plate XC7I . fig. 2.
X 400 diam .
Class

III .

( or Floride

RHODOPHYCEiE

.® ) .

Multicellular Alg®, with terminal vegetation. Thalius com¬
posed of a series of cells, either singly or disposed in strata ,
which are naked or corticate, of variable form, membranaceous,
crustaceous, filamentose, vertically branched, fasciculate, foliaceous, &c. Cell contents for the most part reddish, rarely
otherwise coloured. Reproductive organs of three kinds, very
often disposed in different plants, viz. (1) Male organs, or antheridia ; (2), Female organs, or cystocarps ; and (3), Tetrasporangia.
For the most part marine.
I.

Family

PORPHYRAOE

^ E.

Thallus mucous-membranaceous, foliaceous or filamentose,
formed from a single stratum of cells, chiefly purplish. Vege¬
tation by division of cells in two or more directions. Propaga¬

tion by tetraspores.
Genus

117 .

BANGIA

.

Lyngb .

( 1819 .)

Thallus filamentous, terete or flattened, nearly plane, simple
or branched, for the most part purplish, lubricose, formed from
a single series of cells. Cell membrane thick, colourless, some¬
times lamellose. Multiplication by the repeated division of the
cell-contents in all directions.

