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large number of representatives in fresh water; of the other two,

I, Order: Centricae (Centrales)

‘ i
Cells * cylindrical, flatly disk-, drum- to box-shaped,

"isolated, in chains or cords. Predominantly malrine forms; only

few fresh-wester genera. Predominantly planktonic.

The order of Centricae comprises three| sub-orders:

1

I. Discineae; II. Soleniiceae; III.. Biddulphiineae.

Of these three groups, only the first one has a relatively

only one genus each occurs in fresh water. -

- I. Sub-order: Discineae. Cells mdstly'disk—shaped or shortly

~cylindrical, rarely with conspicuously elongated pervalver axis.

Valvar area usually circular; in most genera, frustule without

horns or humps., Of this sub-ordér,-only one family occurs in. ..

fresh water, namely ...;.....}......a..-Coscinodiscaceae (p.373)

with its three sub-families ilelosiroideae, Sceletonemoideae and

- Coscinodiscoideae, o o ! 4

a. Cells cylindrical or sphericél,_alWays'forming * long éhains._

Shell lining usually vell developed, with'péculiar strupture
SUB-£aMilY seeevsassessao Melosiroideae (p. 373)

~ With one genus: lelosira (P-'373)F'

b. Cells disk- to drum-shaped, isolated,or,‘more rarély, forming

37
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mostly loose chains. Shell structure particularly well developed

on discus area (= terminal area of shell, valvar area).
. {

1. Cell walls very incompletely silicified; discus with one
unpaired marginal thorn (in the only|species we are .
concerned with here) ..eeeesseeceeeedecsescacesonnccsnnns

.

Sub-family ..,....:. Scdletonemoideae (p. 392)

with one genus: Thalassioéira‘(p.‘BOE)’

2. Cell walls more 5111c1f1ed discus area Wlthoﬁt unpalred
marginal thorn but freﬂuently with numerous large or
small Inarginal thorns ".O.‘..0....‘0000‘000.0.‘0.00.0‘...‘

‘ Sub-family ......... Coscinodi ideae (p. 392) |

iscoid
1
i
§
!

Coscinodiscus.

with three genera: Cvclotella, Stephanodiscus
o, Shells with radially striated marginal parts and
dlstlnctly deflned dlffmrentlv structured central area

f  - Cyclotella: (n 3 23)

B Nargln of shell and central area not dlfferentlated

: _ \
'in this manner. : . : i

1}
i

'+ Shells with radial rows of dots which in the centre

| e

are‘single lineS'of dots, towards the margln multlple

lines of dots, and are- separated . bv hvallne inter-

stices ,,.........;....;,...t..;_Stenhanodiscus (v. A08)'

++ Shells;differently structured .... Coscinodiscus (nmhls)}

.' TI. Sub-order: ?dleniinea‘e. Cells rod-shaped always much longer than

wlde, pervalvar axis con%plcuouslv e]on?ated on account of numerou




intercalary bands; circular or oval cross-section, mostly
isolated, rarely in chains.
Comprises one family .veeecoosseeeocss.ss Soleniaceae (p.417)

.with the sub-femily Rhizosolenioideae, which is the only one

that concerns us here, and one genus: _ Rhizosolenia (p.417)

III. Sub-order: Biddulphiineae. Cells cylindrical or box-shaped, with

round crbss-sectibn; valvar area mostly elliptical. Poles of
shells'with,humps of horns. Of the four families (Chaetoceraccae,
Biddulphiaceae, Anaulaceae and Euodiaceaé), which have many

marine genera, we are concerned only with Chaetoceraceae and
Biddulphiaceae. |

a. Cells with very long,bristles which are'several times as long
as the cell and form angles of varying sizes with the.per#alvar'

axis. Fémily teeieiessasesasassessss Chaetoceraceae (p.hgz)

with the genus Chaetoceros (p.422).

bQ'Bristles.hardly as long or shorter than cell, directed
towards pervaivar;axis;'family ceescsnca Bidduiphiaceae (p.424)-

with the sub-family Fucampioideae and one genus'Attheza'(p.AEA).

e e L T Rt AR L o O LK s b




Familv: Coscinodiscaceae

Sub-familv: l'elosiroideae

- e

Melosira AGARDH 1824

(Outdated synonyms)

-

o i S T T

Cells almost always cvllndrlcal .1n some species very short,
drum-shaped, in others long, cyllndrlcal almost spherical onl& ‘
in few species. Valvar‘area always circulprg.Terminél érea of Qalva*

(= discus) flat or * convex; accofdingly, the chains‘afe either
" tight or loose. In the forms with convex discus areas, thefeells_are‘
connected with each othef By gelatinous'cushions but ln the'snecies;
with flat shells the cells are attached to each other By the row
of teeth at the margin of the discus, with the teeth of two nelcbbourlf
cells each 1nterlock1ng. Shells irregularly or radially dotted or -
striated; harginal teeth differ in length according to species. 
AS'far as we know, the dots are pores which.completely penetrete‘the‘
cell wall. Chromatophores occur asbnemerOus»small roundish lobed
platelets attéched~to_the'mant1e. -

s . . :
© Auxospores are formed asexually in different ways, but always . -3

by streng swelling and rounding of one or several cells in_the coleny;
one end of the filament may or may hot be discarded (ahxeSpore,formati
-~ with or without fregmentation)'"The spore is flatly attached te'the'
parent cell, or it lies 1n a depression w1th a navel, 1ts axes may

run parallel with the axes of the parent cell or may 1ntersect with t*




Morphologically and terminologically, Melosira has a few
pecularities (see Fig.L4L6). The terminal area of the shell, the
so=called valvar area, is called discus, the (lateral) cvlindrical
area, mantle, Very often, the latter has a ring-shaped furrow
(+ deeply incised), the sulcus, shortly before its "open'" margin;
this sulcus usually projects into the interior as a ring-shaped
ridge, the septum. The furrow formed by the * strongly rounded cell
ends at the point of attachment of two neighbourihg cells 1is called
péeudosuléus; Sulcus and pseudosulcus are always open groovés;

"but often appeaf.closed on account of lopg, overlapping girdle.
bands" (HUSTEDT). The harrow mantle portion between sulcus and the
margin of fhe girdle band is called collum. Another structufe;
‘which occurs only in two species ﬁot living in fresh water, is the
ring-shaped thin lamellar keel at the cell ends, at some distance

" from the top of the dlscus.

_ "Depending on the state of developmént of the_gifdle bands and-
on the overall vroﬁth the length.of-the celléAvaries to-such an
extent thét contrary to common practice, it cannot- serve ‘as a
»characterlzlng feature of the various spe01es.VInstead we are
using a measure which is varlable, too, but does not depend on
ﬁhé stateiof the girdle bands: the height; wﬁich we define as the

measure of half the frustule, measured at théklongitudinal axis of
the cell from the centre of the discus to the insertion of the

girdle band," (HUSTEDT, Fresh-water flora [Sﬁfwasserfloré]);_
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Vihen determining l'elosira specimens, special attention must be

given to the following fentures: whether the filaments show peculiarly

shaped terminal or border cells (e.g. * ionq thorns or folds of
one half of the cell, or a different structure); how the disci
(valvar areas) are developed (whethér'they'are flat orfarched,
whether the hargins bear * long thofns or fine teeth, %r‘whether
the margins(are completely smooth); the structure of the mantle
areas (coarse or fine; whéther the rows of pores run pérallel‘or
at an‘angle to each other); It is also very impoftant %o observe
the course of the mantle line (not of the surrounding girdie band)
in the opticallcross~section. | | 'i
. \

Most species of the genus ilelosira are euplanktonicgorganisms

and in that capacity widély distributed in lakes. Some of them are

most likely endemic species (e.g. in large Zast African lakes:

M. nyassensis, or in Lake Baykal: L. baicalensis). Some species are

littoral forms (from lakes and ponds) and occur frequently,'for

instance, also in ditches ( M. arenaria, K. varians): other species
. ’ Se a1 snar 24, vyariansj/g p

prefer moss growing on wet cliff's (M. Roesezna) or live at the

bottom of bold-high-altiﬁudé pools (. distané). Such forms may be

found acCidenﬁally also in plankton.'

The following list comprises 20 ‘species.

S e mmeme e — it L 4 4t e e etk Ae o 4
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Melosira cell: G - old girdle hand,

2

S -'sulcus,
C . C - collum, P - pseudosulcus, h - height.
_r_~ 6 "According to HUSTEDT. -

, _ ;
Key for determlnln? Ne1051ra S ec1es ' ' _
LeLosira- sp

(accordcng to HUSTVDT)

‘A. Cell filsmentsrwith end or border_cells; in'therlatter
. cell half bearing *

, one
long thorns and folds,~mostlylalso with
different structure. | ‘_ | .
I. Shell -mantle with deeply incised; thin septum. Height of A
- shells on an average much less'than diameter (tropical form)‘*
‘ o | | 6. M. Acassizii
II. Shell mantle'Without ,eptum. Helrht of shells mostly lsrﬁer K

than dlaneter or dlfferlng only llttle from it.

b v ——— =

a, Fine structure 18—20 rows of pores in 10 W, parallel'tol

or only slightly 1nclined to pervalvar ax1é (tropical

form) .Q'....l...................Q0....‘ 7.l kon(]eeng-‘s

b Coarser structure rows of pores on mant le area - apart

from the border cells - nore in¢lined (cosmopolltan form)

5. M. vranulata

P St S




B, Yithout peculiarly developed end or bhorder cells.
I. Mantle areas convex in an outward direction, cells therefore !

barrel“Shaped & 80 & 3 0O 2 90 006 I S AQe TS TS s P en O8O e ll-u E.Bind(‘,l"gfna

———

IX. Shell mantle cylindrical, cells in girdle view not barrel-

shaped.

a. Margin of discus with several irregular rows of very small

PO T

LROTTIS 4eseevenessonssasacacsnseanseaess 2. M. Hustedti
b. Margin of discus with only one row of-regularly arrangéd g
small thorns, or apparently without teeth.
1. Shell mantle without septum or sulcus.
@, Shell mantle distinctly punctate;-'
' | #'Very large, thick-walled form, inner mantle line
stroﬁgly waved (tropiéal‘form)'..B. E.vundulata
| Aok Deiicéte small form, innér mantle line not wa&ed

.20. M. distans var.

B Shell mantle apparently Qithout,structure..' T ~§
* Margin of discus with very~céarse teeth ‘ A !
| | .19,<E;'ameri¢ana
ek Margin.of discus with fine teeth or smooth
_ .. ‘ 1. M. varians
2. Shell mantle with septum or, on the outside, wifh distinct
groove. | | ‘ ' ‘
6, Sulcus fbrming:é strong septum, ohwthe outside vithout

. - .groove or furrow.




el

% Cells thick=-walled, inner mantle line convex

‘ {
towards interior of the cell ,.13., M. baicalensis)

—-—

¢ Inner mantle line straight eoe 12, M.

—=|

pyxis
pe Sulcus developed as outer groove or furrow.

* Sulcus formlng a dlstlnct wroove.

# Fantle structure very coarse, a maximum of

10 rows of areoles in 10 u (tropical.form)

| | 4. M. argus

## Mantle structure much finer, 16-20 rows of
.areeles in 10 u (cosmopolitan-form)l

15; M. amblgua
*% Sulcus forming furrow incised at an acute angle,
| or merely a shallow groove. _ :
# Cells with highly arched disci and consplcuously

long thorns, therefore fllament_looser S

16. M. longispina

## Disci almost or completely flat, thorns shorter

and only very fine, filament mostly tight.

PUpp———— TS

0 Cells mostly very flat, shell ﬁentle with more ;
or less stronglv developed mostly deeply
incised ‘flat septum, dlscus area coarsely
areolate—punctate (Nordic-Alpine speC1es)

20. M. dlstans
00 Cells Fenerally more hlghly cyllndrical

o e e e e T A TP STVSCNRE AR+ ATt N S
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shell mantle without conspicuously dgvg}oped
septum or with ridge-like septum,
X Rows of pores on mantle area parallel or

very slightly inclined to pervalvar q;éé.

v Height of shells mostly much larger than

——

diameter (tropical fonm) ree 9. M. Goetzeanﬁ

s

vv Shells generally only sllghtlv higher than !
diameter, but'very_gfpgn shorter

8, M, islandica

xx Rows of nores on mantle area in more or less

_ strongly inclined smlrals.

v Shell mantle with coarse structure

- A G N ea o

b heo

pervalvar rows. of ‘areoles up to aprrox.
15 in 10 u.
w Margin of discus with §t?¢pg teeth

(Nordic-Alpine form) ..,. 17, M. italica ye

ww Margin of discus w zlth very small teeLh
(tropical forms),

z Cell diameter ;?:;6 g,/psrvglvaf';gw§
with strong S- shaped curvature. o !

11 M raﬂanl

zz Cell dlameter 20 4 and more, penyalvac
rows less strﬁnglv curued

10‘ M, nvassonsis

————— e e

R R 2
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vv More delicate structure.

w Rows of pores on mantle area strengly

e e e T

spirally inclined, teeth on mergin of
discus strong ceveonees 17. M, italica
ww Rows of pores little inclined, small

teeth on margin of discus more delicate

'.(trOpical fofm, living predominahtly

in acid waters) ....... 18 M, ikapoénsis

. e e ey # - e
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Subsfamily: Sceletonemoideae 3¢

Its only fresh-water genus is

Thalassiosira CLEVE 1873

with one species:

Thalassiosira fluviatilis HUSTSDT (Fig.478). - Cells living separately

(in the marine species the cells, attached to each other by a central
gelatinous filament, form leese chains, sometimes alsé shapeless‘
gelatinous ﬁasées) . Cells drum-shaped br shortly cylindrical,
diameter-15-23 u, shells §1igh§1yvindented or:coﬁvex in centre.
Marginal-thorns of shells very small, arranged\in,one'row, apnrox.
10-13 4n 10 u;'unpaired larser thorn -close © the mérgin._Shells

with delicate radial punetate striae whiéh form unbundled rows and
leave the centre free.iin the resultant central area se&eral
dispersed, larger dots, Cells wigh.2~h intercalary Bands; only
slightly silicified, fairly thin=walled. As‘yét,Ano colonies have

been observed.

Halophilic fresheweter species, In the summer of 1925 and'l926;
it occurred in great numbers in ghé planktonAof théVupper Yeser River
and in the Werra Ri#er, belew the places where.potash waste products
.get into thé river, Alse @bser§e§ in the lower Rhine, and on Kauai
and Oahu in the HaWaiian 1s;ands;»presumably still more widely

distributed (HUSTEDT),

1t may'also be mentiened that A. CLRVE, in 1911, established




Cyclotella XUTZING 183L. . !

Cells disk- to drum-shaped, with circular, very rarely elliptical

cross-section [Cvclotella austriaca (PERAGALLO) HUST.), mostly

without intercalary bands. Shells rarely flat, almost always.t

tangentially or concentrically wéved; without peculiarly dGVelopéd t

mantle portion, with radially striated marginal.zone and distinctly
defined, punctate, spotted or smooth central afea, "Radial striae
regular, or with short shadow 1ipes.at'régular intervals or with
similarly arranged humps on the inﬁerior of the shell." Shortened

. marginal striae are sometimes preceded by-isolatéd ("Flaming™)
dots. Chromatophores are small roundish platelets on the side of
the shell., The girdle side appears.fectanguiar, wifh straight,
undulate, convex or concave lateral margins. Mucilage or bristles
ofteq present. Cells mostly living separately, more rarély forming
loose or tight chains, predominantly planktonic; iess freouéntly‘
growing at the bottom (littoral) of var;ous.water.bodies; "To obﬁaih

correct information on the formetion of colonies, it is necessary

to re-examine all Cyclotella material® (HUSTEDT). The auxospores

develop from a single pafent cell (MEISTER).

Of the 21 species listed here, at least one dozen are euplanktonic.

(Cvcl. bodanica, catenata, chaetoceras, comensis, comta, ~lomerata,
. ? ] » 9 ] - )

rlanctonica, nuadrijuncta, socialis, etc.); other species oceur

mainly in littoral locations, more rarely-inAthe blankton
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(C., Kiutzingiana, Meneshiniana, operculata, stellimera); one species 3¢
(C. striata) is halophilic. It occurs (according to HUSTEDT) freruently

in the plankton of all littoral regions, but also moves far upstream,

into the interior, where it lives in almost purely fresh water,

Key for determining the species of Cvclotella

(according to HUSTEDT) .

A. Cells living separately, forming short chains for short periods
at bes£ soon after division. | ' |
I. Shells in regularly siriated margiﬁal zone'withouﬁ humps or
. shadow 1ines. | |
‘a. Centre of Shéli with radially arranged striae‘(of dots);

L. C. stelligera

b. Central area with different mérkings.or smooth. -
1. Shells concentrically undulate, large form with
diameter of anprox. 40-90 u»...;.;.. 11. Q.Aggzzi. )
2, Shells tangentiallybundulaﬁe. -
| a, Central area apparentiy smooth or with fewuléfgef
‘dqté, sometimes very ‘delicately, radgally‘puﬁctate-
striated (visiblevdﬁl? in highly refracting embedd ing
media). | o | o |

* Marginal zone~with-c0arseAclub-shaped_radial striae,

._ - ' .approx. 8=9 in 10 u .'..;.‘......1.,_(_3_. Ifenechiniana’
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#x Merginal zone more delicately striated.

Napillae socecsssesasescscssvseos /s Co 0OCellata

JL
i

%
I
# Central area with several (mostly 3) coarse E
i
!
Central area smooth or with only disperse E

punctation R 10. C. Kitzinciana

3

B« Central area irregularly punctate-spotted.
¥ Very small fresh-water form with irregularlyg
radially punctateespotﬁed central area, living
predominantly in chains. Individual cells
of .........;...;;.;....3,..;..... 20. C. comensis -
. _ o Larger, hélophilic species with densely svyotted
central Area .e.ecescesssssccesesas 3. C,. striata
I1I. Marginal zone of(shells with’hﬁmps or SHadow lines. |
| a. Shells tangentially undulate. :
1. Merginal zone;df shells with'shadow lines or individually

'strengthened radial ribs. - o o

a, Very large form with a diameter of approx. 100 u '

]
1

12, C. baicalensis:

3+ Sxtremely small form'with a»diameter’;f hérdly
5 u (tropical form) .' o 6. C. atomus
2. Shells with marginal thorns or iﬁner humps.
a.ASheils with diétantl& arranged.marginai thbrns,

* Large central area, marginal striae of e~ual.

®- length

1
3

i

5. C. nseudostellirara
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1 aly
b

#% Small central area, marginal striae of uneaual

length (tropical form) .seave.0e 9. C, "olterecki

f« Marginal zone of shells with a ring of small humps
at the inner side of the cell wall (at high magni-

fications, the humps appear as light dots)

8. C. overculata

b. Shells conéentrically undulate. Central area radially 3«
runctate. |
1. Marginél zone delicétely striated, approx. 20 striae
in 10 1, shadow lines in&istinct {hYpélimnetic species.

with fairly large forms)

eecesccesesse 15, C, stvriaca

2, Marginal zone more coarsely striated, conspicuous
shadow lines.
%, Shell margin with inserted,'shorter S£riée'outside
the ring formed by the shadow lines (particularly in
edge view), shells strongly ﬁndulate, mostly lafge
forms | | ~~A ‘? lh; C. bodanica
P+ Shell margin without such insertéd gpriae,Aindividuals

usually sma1ler ) | ‘ 13..Q; comta

B. Célls combined to - mostly chain-like - colonies,

I. Cells with bristles,

a. Colonies forming tight chains y.444.0..... 2. C. chactoceras

b. Cells forming irregularly shapéd mroups +.. 18, C. socinlis

Y T SRR SN M e Wt L7, e D - 3 Teaeat t ele i IR YR YT MR T TR T
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II. Cells without bristles.
a., Chains loose, with wide spaces between celils.,
1., Larger forms in straight or slightly curved chains.
@, Chains with wide, distinct gelatinous cover, marginal

zone of shells without shadow lines

17. C. nlanctonica

pe. Cells attached to each other by thin, hardly
visible gelatinous threéds, marginal zone of shells

with shadow 1ines sseeeecess.. 16: g{ nuadrijuncta-

2. Small form in véry long chains which are curved several
~times and balled UP eeeeeeosseasass 19, C. glomerata
'bo Chains similar to those of Melosira, tight, without visible
gelatinous cover.

1. Deep pseudosulcus, incised at an acute angle, between

two cells each. Shells tangentially undulate

!
+
20. C. comensis (syn.C. melosircides)

2. Pseudosulcus shaped like a channel, shells concen -

i

. A

trically undulate ceecesscescscssees 21, C. catenata !
, . - ;
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Stephanodiscus FUZB, 18L5, LO

%

|
(Cut-dated synonyms). - Cells separate or in tight chains, as !
a rule disk~shaped, more rarely drum-shaped, very rarely cylindricél;
with intercalary bands. Valvar area circular. Shells in most caéeé%
more or less concentrically undulate, wiﬁh a marginal ring of mostiy
thick thorns, sometimes also with thin long bristles. Discus area b
finely areolate-punctate, with radial rows of dots which in the 5
centre are single, towards the:margin bundled, and with more or
less regular, intersecting striae, ﬁadiél bundles separatec from
each other by hyaline spaces; central areoles disargregate, isolated,
irresular, Chromatophofes small platelets attached to the-sidésvof
the shells, or 1-2 large plates attached to the mantle areas.
Auxospores spherical (in the smaller forms) or ellipsoidal (in the

larger forms).

Buplanktonic species which occur mainly in fresh water, more

rarely in brackish water; no marine speciés are known among the-

- species presently existing. llain development_in eutrophic lakes.

”

Key for determining' the Stephanodiscus species

(according to HUSTEDT) .
A. Only traces of shell structure on the small, tangentially undulate
central area, for the rest the spaces between the ribs are

apparently h)ra]-ine ...‘................l..‘.....l.. 8. f-;-t.l-- lucells
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ohells without such central area, either concentrically undulate

or flat to evenly convex.

I. Farginal zone with distinct rib-like structure within which

the individual dots can hardly be distincuished. Shells therefor

similar to those of Cyclotella e.ovcevsoecceasneans Lo St. dubius

II. Puncﬁation visible as far as the mérgin, or very fine throughout
a, Shell area distinctly punctate, structure visible already
with dry systems. lMostly large forms;ﬁ
1. Merginal bundle of'aréoles,'aiprox. L-6 in 10 u,
@. 20-24 areoles in-10 u; delicate forms, diameter
mostly less than 30 U, eesessocasecesess 3. St. tenuis
»3. 12-14 areoles in 10 M, robust forms, diameter mostly

much more than 30 U ..eieeevaveeceaess boe St. Niazarae

'~ 2. Marginal bundle of areoles, anrrox. 9 or more in 10 u, - L

o. Marginal thorns presentAregularly in front of eachf

hyaline radial stria, therefore remarkably dense.

Shells delicate (hypolimnetic species) ...5.‘§£. alvinu

E. Marginal thorns less dense. Shells always thickef 
(epilimmetic s}pec‘ies) /2 ft. astrae
- be Very fine structure,.visible:only Qith strong immersions._
l. Pervalvar axis not énnspicuoﬁsly elongated, éells

therefore diské to drum-shaped. Chromatophores numerous

small Franules seeecoecevescsccsassess 6. St. Hantzmschii

2. Cells elongate cvlindrical on account of greatly elongated
pervalvar axis, veryv delicate. Chromatophores 1-2 large

plates at mantle Areads sseeseeccscssss 7. St. subsalsus

< AR LTI Sy e T e TR Bl N ameat AT Y e




48]
4%

Coscinodiscus FHXDB, 183¢ L)

Numerous out-dated synonyms.

Cells disk-shaped and (in the species found in fresh water) with
circular valvar area; living separately. Shells flat or undulate,
mantle zone not particularly well developed; discus area more or less
finely punctate to areolate..Structurél elements §rranged irregularly
or in oriented, tangential or radial rows; radial rcws sometimes
bundles,-individual rows of the central row or of one lateral row
of the bundles parallel. Farginal thorns more or less distinct. -

In larger forms, the'mcmbrane has been found to be twc—léyered, the
areoles constitute chamberé communicating with the interior of the
cell,.partly also with the surrounding water.'Chfométonhores mostly
small'platelets at sides of shells, (Diagnosié according to HUSTEDf,-

Stipwasserflora [Fresh-water flofa],_193o)"

A very large genus (comprising about SOOvspecies); predominéntly'"

marine, with only a few fresh-water forms which are still halovhilic.

A. Shells coarsely areolate; aréoles in'f regular radial bundles.
| | | C. Rothii var. 1
B. Shells punctate; rows of dots‘radial, st distinctly ramified in

a dichotomic manner. Shells tangehtially undulate... C. lacustris 2
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l. Coscinodiscus Rothii (Z.) GRUN, - Cf this marine species we have L

found only

var. subsalsa (JUELIN-DANNFELT) HUSTEDT (Fig.Sli). - "Cells drun-
shaped, shells concentrically undulate or with one indentation,

with a diameter of 25-4L0 W, In the species, the areoles form recular,
bundled radial réws,‘parallel to the central row Within‘the bundle.
In the variety, much less bundling, sometimes even fewer rows,
areoles becoming more or less irregular.. The most central areéles

are sometimes smaller than the adjoining ones: for the rest, the

size of the areoles at first does not decrease ét all or only a little
in an outward direction, but in a hroad mérginal zbne it sﬁddenly S
decreases substantially, to about 15 areoles in 10 Q; also in the
margiﬁal zone, the areoles are arranged in i@tersecting line systems.
larginal thorns at ﬁhe'inﬁer margih of the marginal zone, in rerularly
structured shells one each before'centre of buhdle. They are

lamellar processes with a pore canal, penetrating into the interior,

Occurs in the littoral fegions_(rivér mouths) of the North and
Baltic Seas; has also been found in inland lakes and rivers: Havel,
Spree, lMiggel Lake, Dimmer Léke,'Zwischenabner Meer." (HUSTEDT,

SﬁﬁwasseffloféV[Fresh-water flora]),_

Compare also theé note at the end of the chapter on Thalassiosira.
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2. Coscinodiscus lacustris GRUN, (Fir.512) (Syn. Cvclotella punctata

vi, SEITH, Stephanodiscus punctatus GRUN). - "Cells disk-shaped, with
tangentially undulate shells, diameter 20-75 u. Discus area distindtiy
punctate, areole network becomés visible only at high magnifiéétioné
with immersions. Approx. 10-12 doté in 10 4, arrenged in radial rows
ramified dichotomically in an éuﬁwérd'direction. Dots.infﬁarginalv
zone usually smallef and finer. Marginal thorns thick; 5-7 in 10 u,
several larger thorns form a.secbhd ring slightly\mdre inward from

the first ring.

. ' Halophilic littoral form, very common in river mouths on our
coasts, but also in salt mines, mildly salty nools and ditches,
even in fairly pure fresh water of inland water bodies."™ (HUSTEDT). -

Germany. - In his plankton svnopsis (1935), REDEKE. 1lists numerous -

locations of Cosc. lacustris in fresh and (oligohaline) brackish

water in Holland. - England, .

var. septentrionalis GiUN. (Syn. Cosc. septentrionalis GRUN.) 4

(Fig.5124), - Differs from the species by iarger,dots which, being

more densely arranged,‘resemble>areoles; Approx. 8-9 dots in 10 u, .

This (Arctic) form found by GRUNOV (18&L) in Franz-JosefeLahd
was discovered by ''ISLOUGH (1923) also in Lake Balkhash, a vast
undrained frésh-water lake where the above variety occurs euplankto¥

. nically as a "characteristic form",

AT DRI




cannot be definitely identified. Sihce'that region has salt lakes

where Coscinodisci liVe,'it would be very interesting to identify '

II. Sub-order: Soleniineae.

25

var. hvperborea GRUN. (Fig.512B) is characterized by an even coarser

structure and by pronounced areclation of the shells,

This Arctic variety, too, was found in Lake Balkhash (whose

Iresh-water character is specially emphasized by VISLCUCH), namely

in the plankton, together with the preceding variety.

Uncertain species:

Coscinodiscus Budolfi BACHN. - Cells with flat shells, circular,

diameter 16-40 u, Areoles arranged in distinct radial rows which
extend as far as the margin; the latter itself bears short radial

marginal rays, 7 in 10 u,

Plankter in Lake Rudolf, East Africa. Unfortunately, the nhoto-
grams added by BACHMANN. (1938) to his very brief description do nbtj‘

show the nature of areolation distinctly‘enough; so that the'form !
’ Ch

this species beyond any doubt.

Its only frésh~wa£er family is the following:

Farrily: Soleniaceae

Rhizosolenia EHRB. 1841 (1843).

Cells elonpgate, cylindrical, rod-shaped, with freatly elonrated




pervalvar axis and nunmerous scale-~ or rinéushaped intercalary bands;
living separately or forming chains. Circular or elliptical cross-

section; end of shell (= "calyptra") with more or 1ess long horn or
thorn which is excentrically attached, cone~ or cap~shaped, and mostly
hollow. Shells and iﬁtercalary bands finely punctate-striate, often
even without visible structure; ﬁostly vith very slight silification.

Nucleus mostly centrally attached to girdle side. Chromatophores

numerous small, roundish or elongate platelets.. Auxospore formation
asexual. Resting spores known of only a few species; formed in pairs
or singly in parent cell, "egrenade-shaped", with conical tips facing
each otﬁer. IMain axisqu auxospores in some species parallei, in L1
other: (exclusively marine) species perpendicular to the main axis

of the parent cell.

¢
1

The genus is almost exclu51vely marine; its spec1es are euplanlter$

Only 5 sp901es have been found in fresh water (actually, only two of

them with certalnty) Rh. minima LEVARD ER -oceurs in bracklélwater. |

Key for determining the species.

OIS PR

I. Cells very small only &-20 4 long.
a. Cells 8-17 u long, 3- L iy w1de, forming chains (4-9 cells)

Rh. Guldbergiana 5,

b. Cells 15-20 d‘long, 5-7 u wide, not forming chains

"Rh. eriensis var. rusilla 2,
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IT. Cells larger, 40-~200 U long without bristles, isolated or in
chains,
a, Calyptra narrow, lanceolately produced. Bristles long,

hair"‘likeo ® 0 8 & @0 *s 5O 0 e e R e e e 00 ¢t a 8O 00S e B _}1_1:1_0 lONViseta l.

LSt A Soshu it

b, Calyptra broader and * shortened.

1. Bristles extending in the longitudinal direction of the cel!

i.e, in the direction of the pervalvar axis.,

@, Calyptra obliquely conical, bristle originéting in the
.Jproximity of the dorsal margin_of>the cellé fairly
stréight .;..g..........;........,.;... Rh. eriensis 2.

‘A, Calyptra with bump-like ridge; hristle originating

!
(in lateral poSitiqn of cell) more towardsgthe centre
of the caiyptré, then curves atruptly, andfin the distal T
portion.extends in the direction of the lateral margins
of the cell tieeveeeverscecaceneessass. Rh. Victoriae".B.
2, Bristles not extending in the direction of the pervalvar

axis, but at an acute angle, sometimes even at a right

angle, with that axis. Bristles.very strongly excentrically

e sar by ey e s e s iTh Cwe TS

. ”
inserted coco..oOcioccovoiotovqooooooaoo.c.o‘ _R—}l. CurViseta l{r.




III. Sub-order: Biddulnhiineae. L7

Family: Chaetoceraceae,

Cells box-shaped, with elliptical or circular cross-section
(valvar area). Intercalary bands rare, septa absent. "Shells with

two or several poles, poles with very long bristles. Cells living

separately or in chains, in the latter case the bristlés’at the Baae
or in its proximity intérsecting with each other and fimmly connecged
with each other by cementing’substanée. “nds of bristles free. -
Chromatophores small granules in differinv numbers, or 1-2 larger
plates. Resting spores have béén found partlcularly frenuently in

this family." Almost exclusively marine; only one inland genus

(according to HUSTEDT).

Chaetoceros SIRINBG. 18LL -

"Cells with elliptical valvar area, intercalary bands sometimes

v et e v e

present, but without septa. Fach shell With'two fully develoned 
brlstles, sometimes also with rudlments of other brlstles. Cells

separate or in chains, often with gelatlnous cover) (‘USTEDT).

Chaetoceros: Muelleri L®M. (Fig. 517B) (Syn. Chaet. Muelleri var.

duplex LEHH.; Chaet. subsalsus LEFK.; Chaet. Pormei LEMM,; Chaet;

Zacharlasl HONIGHM., and all the varieties of this spec1es found by

trat-author, also his other sp901es Chaet. divers icurvatus VAN GOQR;

Chaet. Thieneranni HUST.). - Cells mostly separate, tut sometimes

©




forming short straight chains, with elliptical to almost circular
velvar area and apical axis approx. 5-30 4 long. Shells flat or

concave, often also convex or with small distention in the centre.

Shell mantle moderately thick, hardly 1/3 of pervalvar axis,
only trace of constriction at the margin of the girdle band. Eristlés

thin and long, originating at the poles of the apical axis, divergiﬁr

>

outward at an acute angle, straight or curved in various manners.
Chromatophores a plate on the 3irdle. Single resting spores in cellé,
with smooth membrane. Primary shell uniformly arcted, secondary sheil
b strongly constricted at base, then truncéte- conical,'flétly” L
truncate at the end. In flatter cells the shape of the secondary .

shell becomes more similar to that of the primary shell" (HUSTEDT,'

RABENHORST) ¢

—— — -~ -

Fi=.517B. Chaetoceros luelleri LRI . - x 600 {(acc. to
- HUSTLOT) . ‘

e e CER I R AT N QIS S TN PN RIS e .
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Fig, 517C.

Chaetoceros “lmorei
BOYER,

x 600 (acc. to BOYER)

Very cormmon in brackish waters of’European'littoral and inland
regions, in some 1ocations occurring in larre numbers, In mildly
salty water, it has been found ih the following locations: Lake
Prest near Hagdeburg, salt-mining district of Sporenberg, Oldesloe

in Holstein, uvper “'eichsel River, Lale ""aterncverstorf. o
. ’ P _ ’ . |

Chaetoceros Tlmorei DOYIL (Fig,517C) (Fig.ﬁin "The Freshwatef‘xlgaé !
of the United States" by G.l, SKITH, p;22h‘[19371)..- A cﬁainéformihé
species, has been reported from.the plankton of Devil's Lake, -. b
North Dakota (BOYZ:i, 1914; ELFORE, 1922) w}ich also/cbntéins mil@ly
brackish water, but whose algal~flora.is reported_téAhave the
character of a fresh-water flora, Abcording'to'G.N.'SHITH, BOYER

found this spccies also in a Canadian lake.

(For the diasnosis of Chaetoc. Hlmorei BOYER, see Proc.Acad.lat.

Sci.Philadelphia, 66, pp.219-221, 191k; BOYER, C.S., A new Diatom).
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Family: "iddulrnhiaceae.

it
"Cells mostly shortly box-shaped, more rarely elongate-cvlindrical

in the direction of the pervalvar axis; intercalary bands present .
. 1

or absent. Cross-section of cells e=lliptical to circular, but poleé

of shells with humps, horns or processes, shells therefore-deviati@g
from circular form. Chromatophores as a rule numerous small granule%,
This family, which is extraordinarily common and has many species

in sea.watér, has only one fresh-water sbecies in the group of

Tucempioideae.” (HUSTEDT)

Sub-family: Tucamniocideae.

"Cells with elliptical cross-section, mostly cvlindriml on account
of numerous intercalary bands. Shells with two poles, with short hunmns
~or longer processes. lMembrane always very incompletely silicified"

(HUSTEDT).

Attheya TUFFEN VEST 1860. - (Syn. Acanthoceras HONIGIANN.)

"Cells flatncylindrical; with nume rous intercalayy bands. Shellsi
narrowly elliptical, poles with t long bristles. Cell walls very
incompletely silicified, cells can therefore be easily overlocked

(dry preparations!). Resting spores known" (HUSTED).

~Attheva Zachariasi J. BRUN. (Fig.51%2) (Swvn. Acanthoceras ma~rdebur~ense

HCNIGIZ., also var. lata HCONIGH.). - Cells cylindrical, with narrowly
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elliptical cross-section; nwierous ring-shaped intercalary bands

——emt

which interlock like teeth at the ends; this results in a frenuently

3

mostly regularly interrupted central line in broad girdle view.

Shells very narrowly elliptical; poles with two long thin bristles

1

i Y 0 VP v

each ("horns"), which extend parallel to the longitudinal (pervalvar

axis, but diverge slightly in an outward direction. Chromatophores

- b

mostly four small, centrally located platelets, Single thick-walled EQ,
resting spores in the centre (girdle band zone) of the cells, with

one concave and one convex valva each, * regularly grooved.

Length of cells (or arical axis) 12;h0 u (according toVHUSTEDT) or
35-100 u (according to'MEISTER), width of cells 15-25 u (according to
MEISTER). Length of bristles 40-60 U (according to HUSTEDT) or -

L0-70 u (according to IMEISTER), 3.4-4 striae in 10 ¥ (according to

MEISTER) .

fuplankters, in mostly eutrophic lakes and ponds, élso in:riVers;f
very common and sometimes occﬁrring in large numbers, but oftenonerf
loqked. Sometimes occurring also in largér-lakes that show little |
pollution (Lake Biel and Lake:of’Morat, Switzerlandj; found in many 1
north German lakes, buﬁ‘apparently not developing any great maxima;
in Lake Dobersdorf (on 28,7.1922 6O cells per .cubic centimetre,
according to UTTRMOHL) . The‘species seems to oceur mainly in .warm
water. In the Havel River, -according to KRIEGHER, it occurs only'in

surmer, sometimes in large numbers: 600 irdividuals in 1 cu.cm.
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(Teltow Canal, 23.7.1923), - The maximum generally occurs in July and
Ausust. According to HUSTEDT, resting spores occur in north Gernany
mainly in September—October,.while in the Danish lakes, according to
VESEMBEEG-LUND, they are formed in October-November. KRIEGER observed
resting spores mainly in winter., The living conditions of Attheva

seem to be very similar to those of Rhizosolenia longiseta, for the

two plankters are often found together,

Sometimes found also in Holland (REDEKE, synopsis 1935); common,
poth in standing fresh eutrophic water bodies and in large rivers
(Rhine, '"aal, Nieuwe l'aas, etc.), June-September. - Numerous locations

also in France, Tngland, Scotland and Ireland,

Reported not only from Europe, but also from Java,'e.g. fre~uently
in the plankton of the Tjizombong, West Java (HUSTEDT), also in

" Tjibodas (V'OLOSZYNSKA).

'II. Order: Pennatae (Pennales)
. -

Shells zygomorphic, always with raphe (whi¢h is difficult;to see)

- or pseudoraphe..Structure'invrelation'tO-raphe‘or pseudoraphe mostly
regularly pennate (hénce the name), Basic shape of cross-section
mostly boat- or er-shaped, but only very rarely circular; Célls
therefore always line symmetricél. éhells_always‘withoutvlong processc

(horns, humps,'briétles). Chromatovrhores numerons small platelets




34

or mostly larger plates., Reproduction by division and auxospores.,
I p T

This order comprises the majority of all Diatoms living in the
littoral and profundal regions of our inland water bodies. A smaller
number of the forms belonging to Pennatae are typical planktonic

forms,

Overview over the order of Pennatae (according to - ‘
HUSTEDT) , . -
I. Shells without true rabhe,rat the most with pseddoraphe (which is
almost always present) in fhe direction of the'apical axis |
1lst suh-order: Araphidineae.
It comprises one farily, the'Fragilariaceae. :
Cells living separately,or forming cord-shaped, sometimes
star-shaped colonles. Valvar area mostly: rod haped, rerely -
broadly elllntlcal sometlmes club shaped or with undulate'
margln; Axes as a rule straight and mostly 1sopolar. Interealarv
bands and septa often present; when they are present the ce115‘
in girdle band p031tion, often broadened into tabular shape. ohells
with mostly distinct pseudoraphe and as a rule with + flnely
transapically«punctate—striate pattern, sometimes also with
'transapical_ribs; Species living predomiﬁantly‘in liunral'regions,
some also in planktoa; usually attaehed‘to a'substrate;'wheﬁ

freed, able to live without .substrate.
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3 sub-families:
a. Cells with strong septa parallel to valvar area
Sub-family: Tabellarioideae

with the genus. Tabkellaria.

b. Cells without such conspicuous eepta
1. Shells with strcng transapical ribs, also trahéébiéaiiy
striated ..eeecesevancacseasss Sub-family: Diatomoideae
with the genera Diatoma (and Meridion). |
2. Shells without ribs, only with coarser or finer tFansadical
. dotted SETI8€ weveesssacnocsns Sub-family: Fraallerl ‘déaé»

._ : with the "enera Cen trme]la Framilaria, Asterionella,

Synedra (Cnenhora, Ceratoneis, Amphicampa).
IX. Shells with ﬁrue rarhe (although it may be difficult to see),
a; Raphe rudimentar& and'as.a,rule developed only at thé polés
'of the shells; also with pseudoraphe which as a rule is |
displaced transapicad ..seeceee.. 2nd sub-order' Raphldineae
with one famlly .unotlaceae.
b. Raphe developed at least on one shell of each cell ‘
1. Raphe developed only on one shell; the other shell wzth
rudimentarj raﬁhe or w1th ps udoraphe
3rd sub-ofder: MohoFaphidinaae.
with one family: Achnanthaceaeae (vhich comprises tﬁeAEwo.'

_ . C sub-families of Cocconeieideae and Achnénthoideée);
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2, Both shells with developed raphe
| Lth sub-order: Biraphidineae

comprisiﬂg L families:‘Naviculaceae, Epithemiaceae, Nitzschi-

aceae, Surirellaceae. |

@. Raphe like that of Naviculajy outer and inner fissures

| noi separated by channel-like dilétation; mostly located
in the central line of the shell, more rarely diSpléced
or-shifted to a keel,:without keel dots, cells generally
with boat-shaped shell ..... lst family: Naviculaceae
with 3 sub-families ‘ |

‘I. 7a'.Apical.or transapical axis.or both heteropolar

Sub-family: Gomphocymbhelloide

with the genera Didvmosvhenia, Zorphonema, Z“ompho- L

cymbélla, Cmbella and Amphora.
g' Axes isopolar |
+ 5aphe_disﬁlaced to a keel iocated in the central -
line of thé shell, Cells often twisted aroﬁnd
épicaliaxes | o
-  Sub-family: Amphiproroideae .

‘with the genus Amvhivrora (vpredominantly marine

form).
++ Shells not distinctly keeled. Raphe located in

‘ . valvar area ssesesseeese Sub=family: Naviculoideae
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with the genera Diatomella, Mastosloia, Amvhipleura,

Frustulia, 7Svrosigma, Pleurosisma, Caleneis,

Nefdium, Dinloneis, Stauroneis, Anomoeoneis,:

Navicula, Pinnularia.

g« Raphe developed as canal raphe, mostly displacéd on

to a keel.

+ Shells keeled indistinctly or .not at all; keel dots
or wing canals absent or developed only in the form
of delipate piﬁted pores .... 2nd family; Spith@miQQQae
(cells with boat-shaped or * clamp-shaped shells, |
Cells as a rule with transahicai rings, *ké membranes.
between the rin~s areolate and with ventr cle ).

o Raphe not distinctly keeled, vith pits at inner
wall of canal. Shells boat4shaped or curved-into
an- arc, not clamp-shaped

Sub- famlly Ewithemiojdgae‘
with the genera.Dénticula and Ehithemig,

oo Raphe keeled, without distinct pits; shells mestly
§urvea like clampé oo Sub-fomily: ? hopalod;@ideae
with the ﬂenus Rhopalodia;

++ Keel dots or wing canals distinct, raphe always

ralsed in the shape of a keel.

o Keeled canal raphe located in vaivar area (céngrgg

or laterally displaced),‘or only'one shell margin
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with keel ses00sse00 3rd family: Nitzschiaceae

Each shell with canal raphe which is displaced

to a X raised keel; canal raphe connected with
cell interior through numerous tubules [keel dots].
Central pores present, but mostly noorly visible,

or altogether absent. One sub-family "

Sub-family: Nitzschioideae

Cells mostly elongated in the directibn of the

o
apical axis, more rarely elliptical, mostly without

intercalary bands and septa.. Sometimes twisted

around an axis, keel with raphe in the central
. . t

line of the shell or displaced transapicad, but

never extending around the entire shell, shells

only with one keeled edge. ""ith the genera

Cvlindrotheca, Bacillaria, Hantzschia and Nitzschia.

Keel with canal) raphe extending arbund the entire g

shell at the valvar edge;..vhth family: Surirellaceae

Shell with thin keel to strong wing on valvar
. N : / . N B
edge.Keel or wing extending around the entire shelly

each shell therefore aprearing~to have two canal

raphes., Ravhe canal co municatins with cell interior

~ through winn canals, The membranes between the -

tubules are called "windows". - '"ith two sub-families.
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Cells arched like saddles, apical axes of the
two shells (the so-called "parapical axes")
intersecting at a right angle

| Sub-family: Campvlodisecoideae

with one genus: Campvlodiscus.

Parapical axes of shell not interseeting

| Sub-femily: Surirelloideas.
Parapical axes of the two shells running P??éilel
to each other. Cells frenuently twisted areund
axis; shells sometimes undulate. |
Yith 3 smenera:

% Shells with undulate parapical axis: €wmatepleura

%% Parapical axis straight or curved, not regularly
undulate.
x Shells with indistinct wing, elongaterlinear",

outline, curved like 'an S ...,. Stemopterobia-

xx Shells with distinct wing, or of different

Shape .......'......'...‘..l’.l.’.' SuFiFe].la

v
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Sub-order:; Ararhidineae 't

Family: Iragilariaceae

Sub~family: Tabellarioideae

Tabellaria THRENBG. 183G

~(Syn. Conferva e.p., Diatoma e.p., Tetracvelus €.p.)

Cells forming zigzag-shaped or tight cords, sometimes also

star-shaped colonies; in the latter case the cells are connected

with each other by small gelatindus cushions ("gelatinous'intercalary

elements" according to SCHRUDER). ""hen fully developed, cells with’
four te numerous intercalary bands with more or less deeply pene-
trating septa. Intercalary bands ring-shaped, open at one pole,'

septa flat, more or less thickened in the manner of a wall at the

' ’ ’ i
free margin; septa of adjacent intercalary tands alternately attachep.

Outline of valvar area linear, usually more or less inflated in the
centre and at the poles (constricted incn!non—planktonic-species)

Tabellaria binalis (%.) GRUN.). Shells without ribs, with delicate

transapical striae and distinct nafrbw‘pseudoraphe. Chromatophores

more or less numerous, dispersed granules.

In the preparations, the position of the zigzag cords or stars,
and mostly also of isclated cells, is such that the observer sees -

their rectangular girdle band side.

i
!
l
i

|
-z
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A small genus (with only three species, of which one is cormmon

in the euplankton of large and small lakes, and two of which occur

mainly in littoral regions). Fresh-water forms which rarely occur

in

mildly brackish water. ''e shall concern ourselves only with the two

following species:

A.

Normal resting cell with 4 or more intercalary bands and as
many septa; apical axis very long, central distension of shell

slightly wider than polar ONeS .cececscececscces I.éfenestréta 1.
{

Normal resting cell with numerous intercalary bands' and septa;

apical axis relatively shorter. Shells in centre often cohsiderably

wider than at the N0leS..eieeeescesvcsscsnancncas 2.:flocculosa 2.
i

.Tabellaria fenestrata (LYNGB.) KG. (Fi~,519). (Syn.! Diatoma

fenestratum LYNGBYE; Tat:ellaria trinodis 7.; T. fenestrata var.

e

gracilis IMEIST.; T. fenestrata var. intermedia GRUN.). - Cells.

-mostly forming flat zigzag cords, in girdle band view rebtangular,

*

with rounded corners, very flat, stroﬁgly developed in the.

directibn Qf the apical axis. in the reéting cell, four (fwo in
each half of the cell) intercalary bands or more (5-8), septa |
extending almost és far as the centre. Shellé>1inear, distended
transépically in the centre and-at the poles; centre as wide?if
only.slightly wider than the poles, 30-140 U long, 3-9 W wide.

Transapical striae delicate, distinct, punctate-striate, striae

parallel; perpendicular to apical axis, 18-20 in 10 4, at the
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ends slightly radial. Pseudoraphe narrow, slightly bhroader at %
the poles, sometimes also at the centre., Near the centre, sliqhtlyé
to the side of the central line, shell area with one small pore;
a second pore, which is difficult to seé, at the margin of the-

apical shell mentle (polar point of curvature of'valva).

The variety intermedia GRUN. (cells with more than 4 intercalary

bands) has here been combined with the type.

var. asterionelloides 7RUN. (Fig.520). (Syn. Tab, fenestrata var.

willei HUITF.-KAAS; Tab. fenestrata var. lacustris FEISTRER;

. T. flocculosa var. nelagica HCLIB.). - Cells mostly forming
star-shaped colonies, which frenuently break up into zigzag cords,

however, thus forming transitions to the species,

var. geniculata A. CLEVE (Fig.521). - Cells bent in centre (Rifdle L

band side with strongly angular bend), mostly forming star-shqped
colonies. (This "variety" strikes me as being the result of a
malformation which has become heritable, HUBER-PEST.)

. _ : ” o
Euplanktonic species, very cormon and freauent; inhabits mainly

mesotrophic and eutrophic lakes; tolerates mildly brackiéh,water
where as a rule it occurs only in small numbers. In most water

bedies in plains, . Tatellaria fenestrata reaches pronounced

naxima, mainly in the summer months; during the colder season,

the number of Tahellaria decrcases. S—all numbers may survive




the winter in the plankton; a substantial increase in numbers

- et~ *

starts in liarch-April. lass development as early as February
(as observed by HUSTEDT, 1919, in Lake Schéh) is an exception.

A repid decrease in numbers usually begins in late autumn,

In the form of its colonies, Tabellaria shows a .pronounced

seasonal difference: "in phe”colder season the chain~shaped

colonies‘Were by far predominant: they occurred from January to
June, and again in Septembgr; during the mont hs of ?une to
September, almost only starsAand spirals were found% (ebservation
by C: SCHROTER in the Lake of Zurich [1896)). The "explosive"

development of Tahellaria in -the Lake of Zurich in 1896 was a

remarkable phenomenon. In the preceding Years, nonegof the
researchers who regularly studied the lake (HEUSCHER, SCHH@TER,
etc.) had noticéd the alga (ttis, of course, does not meanwthat

it had not occurred there, but in any case it had not fermed 3

a conspicucus part of the plankton). From 1896 onwards, Tabellaria.

: : . o ‘ |

has occurred in the Lake of Zurich as a regular planktenic g
_ . | |

organism, with high maxima in surmer. In 1896,»tgen, conditions |
'in the Lake of Zurich had,obviously for the first time, ?@ﬁ?b?@il‘i

that level of eutrophy-which made the'mass.developmen§ of

Tabellaria pbséible;

Sometimes the snecies occurs also in high mountain regions;

I found it, although in very small numbers, in a lake in €orsica,

B I R e SR Lot D s s o T
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at an altitude of 2,000 m.

The strange variety ceniculata has been observed as eunlanktonic

organism in North European lakes, from northern Finland to Norway.

In the Lake of Zurich, in winter, C., SCHROETER found that a
fungal parasite of the family of Chytridiaceae, which he called

Phlyctidium Tabellariae C. SCHROET., occurred fairly frequently

on T. fenestrata. (SCHERHEL found a very similar fungus £1926,

p. 128, but on Amphora ovalis [also in winter]; he described it

-as Phvsorhizonhidium pachydermum SCHERFF,, and he felt it was not

impossible that his and SCHROETER's form were identical; in any

case, they are very closely related.)

Salpinroeca (Dinlosirgopsis) frecuentissima (ZACH.) LFITM,,

a "flagellate" of the femily of Craspedomonadaceae, may occasiocnall

be found parasitizing 7. fenestrata. The same organism is found
o o 1) A .

on Asterione11a and occasionally also on planktonic blue algae.

Tabellaria flocculosa (RCTH) KG. (Fig.522). (lumerous old synonynms,

also T. flocculoéaAvar.‘ventriéosa GRUN., T. flocculosa var.

amphicenhala GIUN., T. flocculosa var,_génuina KIRCHN.). - Cells. A
forming zigzag cords, star-shaped colonies unknown, In7gird1e

view (usuélvpositibn in prepérétioné) tabular, width predominant

dimension (emphasis on pervalvar axis). Numerous intercalary

bands, with deeply penetratingi.flat septa. Shells with t inflated

D e VD SV S T S
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centre, at the poles rounded into the shape of a head or broadly
and flatly truncate; centre aé a rule distinctly broader than
poles. Length 12-50 u; width 5-16 u. (The length of the girdle

band side is often a hultiple of the shell lengtﬁo),Transapioal
striae (or rows of dots) delicate, approx. 18 in‘ld-u, perpendicula
to centre line, slightly radial at the ends. Pseudéraphe narrow;-
often slightly widened in centre, more rareiy at poles. Selatinous

pores as in T. fenestrata. - ‘ B ‘

Shell anomalies (or asymmetries) not rare. Fairly strong

variations in the species, therefore according to HUSTZDT the
establishment of sepsrate forms hased on the variations in the
outer apnearance of the shell not justified. Frecuent transitions:

in almost all mrterials.

In agreement with HUSTEDT, and "in spite of the apparent

‘transition forms", I cannot share BACIIMANIN's view that T. fenestra®

and T. flocculosa are the extreme forms of one single spacies;

I, too, think that the two forms are "sufficiently diffecrentiated
~ . . c . . . .
- from wmorphological and =cological viewpoints" to maintain their

independence as separate species,

Very common and frecuent form; very often tychoplanktonic,

sometimes also facultative plankter. 1In contrast to T. fenestrata,

particularly common in marshy waters. "From the plains it riscs
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to the highest basins where it is almost always found, both in
the littoral region and in the open water (facultative plenktar)

(e.g., the lakes of the Bernina Alps, the lakes of Aela, and the
‘ lakes ,
high-altitude/of the Glarus Alps, etc.). I have also found it

frequently in high—altitude.Corsican lakes (avove 2,000 m), and
' . high
it has been reported often from nordic lakes at fairly/altitudes

(HUITFELDT-KAAS, STROM)." (HUBZE-PESTALCZZI, 1926).

Although ecologically .T. flocculosa differs essentially from

'I. fenestrata, hoth species are sometimes found tocether in

plankton, occasionally even in dlicotEOphic lakes (author's
own observation in the plankton of the Lake of "allenstadt,

Switzerland).

Sub~family: Diatorioideae

Diatoma DT CAFDCLLS 1805 (en. I—ZEIBERG 1863)

Several obsolete-synonyms.‘

Cells fdrming tight or zigzag'cords, in girdle v}eW.reétangular;,
“tabular, in shell view linear to eiliptigal; sometimes with produced
or head-shaped poles.'Intercalary bénds_sometimes present, séﬁta
' absent. Shells with strong; transapical ribs and delicéte dotted
-striae. Gelatinous porés‘on shell §ide near the pole ﬁostly distinctly

visible,
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In preparations, the girdle side of the bands faces the observer, -
Cells connected with each other by small gelatinous cushions at the
corners close to which lies a pore excreting —~elatinous matter
(particularly distinct in zigzag cofds)}

-
’

Exclusive fresh-water genus. Only one planktonic species: D. =lonne
tum. The other species are attached to the bottom of water bodies
and occur in slowly running water, at river banks, in streams, wells
1

and small channels, also in the littoral zone of lakesr etcas;

therefore sometimes tvcholimnetic.

Key for determinincs its species

A. Cells forming tight cords; shells with distant ribs, usually

fewer than 5 in 10 B we.vveveeens.... (Sub-genus: Cdontidium)
I. Shells‘narrowly linear, with ends constricted into the share
of a head or at leasﬁ produced. distinctly, -smaller forms ‘
| ' | ‘(Q; anceps)
IT. Shells elliptiéal—lanceoiate, with blunt or hardly'producéd
ends, larger forms ....;....,....;......,....;. (Q.:hiemalc)
B..dells forming zigzag cords; sheils with close ribs, usually
more than 7 in 10 U cueeeceesccessaasss (Sub-genus: Diatoma)
I. Cells in sirdle and shell vievws narrow, elongate, alwayé ‘
fairly‘delicéte ..;....;..;....;....;.....f.. D. elonnatgp(i.
II. Cells in rirdle view broadly liﬁear, shells lincar to ellintical

«
-

lanceolate, also relatively hroad; stronv forms ,..,D, vul-are 2,
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Fracgilaria LYNGBYS 1819, emend. LABRELH. 1864 37

Cells at shell side connected with each other, forming more or
less long, tight cords which sometimes show regular gaps between
individual cells (so-called "fenestratéd" cordé). Connection between
cells frequently strengthened by tiny thorns at the shell margin,
Outline of shells narrowly linear to elliptical, somctimes transverself
inflated or cdnstricﬂ:bd in centre., Intercalary bands and septa
absent, Striation of shell transapical (transverse); pseudoraphe
narrow to very wide, without continuous transapical ribs. Chromato-
rhores a few isolated large blates Or numerous smail granules,

Special resting spores known only in a few marine species.

In preparations, fhe sirdle band of the cells forming the cords

faces the observer.

Predominantly fresh-water forms; several merine species. Among

the first-mentioned group, . actually only Fr. crotonensis is euplank-

tonic; the other species are mostly attached to the bottom and are

sometimes swept into the open watér. Some of the latter will .be

included in the following key.

Key for determining the species

(according to HUSTEDT)

A. Cells in cords connected with each other only‘byAShell Centrés,'
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sometimes also &bt inflafted énds; larceolate gaps ("windows™)

between centre and énds; cords thérefore "166se"; ¢6rmon

planktonic fOYmM seviivesviviisisviddicisiasaniaasg Er. CT'O'CO“CY‘ lo 1.

B. Cells forming c¢ords without gaps.

I.

1T,

I1I.

Shells nafféw and elongately linear, rarely lanceolate ér
(variety) slightly constriéted in céntreé, Pseudoraphe very
narrow; ofteén Wwith cent¥al area; although thé lattér is
sometimes indistinctly defined, Leﬁgth 25100 wj; width 2-5 u

Ff. ganucina 2.

Shells mostly Somewhat Hread°r, preéom}nantly 1ineéar or

linear-elliptical (here, toc, 6ne variéty with cconstricted

=

centre)} in F¥F6AE of the &hAS tapering a“funtlv but. mostly
only sli~htly, P6lés net pronslneedlv head=shaped (d;stin&tly
head-shaped ofily ih Ehe varist: gapitata). Central area
absent. In addition ﬁé thé.éhélli‘thé Firdle band side, too,

mostly:siirhtlv bfbédér than in the preéedihﬁ species. -. .

Shells abrxpt y anu stfongly transanlcally inflated in centre,

- e e

or with rhombit butlihé and BLF6 onE1Y tapering-frof centre to

~ends. Smell fe¥ms: length 7=25 W, width 5=12 W transapical

striae vetry délié;‘lté, l'l;;'-'-l? i 1O vassuavsan }‘:_E,‘_s W L,

"Shells elliptlcal or lanenolate, (rarely with three roles); L

small forms: lensth 3=30 w, widih 2=6 4} 5triae strong,




rib-like, approx, 11 in 10 M ,4eeecensrecesoscscs I'I's Dinnata 5.

e
.

Al

C. Cells forming irresgular zigzag cords cesseseese I'r. zasurninensis 6,

——c,

.

N
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Asterionella IIACCALL 1855 - : : R L

Cells.rod—shaped, narrowly linear, wiﬁh unequally thickened pbles,
at one shell pole (foot pole) connected with other cells, forming
| star-shaped, more rarely chaiﬁ-liké cqlohies; without intercalary
bands and septa. Girdle band side of cells linear, usually broadened
at the ends, sometimes with'pervalvar.cohstriction. Valvar area
lineer, with head-shaped ends.'Shells'with'delibate transapiéal
striation, without central area, with narrow pseudoraphe»which
“roadens at the poles, withcut trarsapical ribs. Chromatophores:
. several small,round, * lobed plateiets. - Occasionallv asymmetrical

forms vith * strongly curved cells.,

“Yery cormmon eurlankter, occurring in larze numhers. In the colonie
which lie flat on the slide, girdlé band side faces the observer.
For determinetion, individual cells riust be found and placed on the

slide with the shell ride facing upwards (valvar view),
In general, we distinguish between two fresh-water sSpecies:

A. In valvar view, foot pole of shell.broader than head pole

A. formosa 1.’

B. Foot pole hardly broader than head pole .... A. gracillima 2.

Another author (A. IMAYZE) uses the girdle band sides for deter-

rmination:




A. At the foot pole, cells are joined with areas

A. formosa 1,

B, Cells are joined with acutely rounded edges. A. gracillima 2. -

However, the forms determined according to the latter method
do not correspond exactly to the forms determined according to the

first method. (See pertinent discussion on p.L47).
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Synedra BUAEIRDIG 1830 A L

Jeveral obsolete synonyms.,

Cells isolated or . forming fan-shaped to bushily star-shaped
colonies, rarely forming short cords;-generally rod-shaped, priﬁmatic
on account of greatly elongated apical axis, sometimes curved in L
the direction of the apical axis, but varying greatly in habit.
Intercalary bands and septa absent, thus: girdle band side as a rule
narrowly linear. Valvar area linear to very narrowly lanbeglate,‘
sometimes with waved margins, often with belly-shaped dilation at
centre or at the ends."Vélvar area as a.rule With transanical rows
of delicate dots (pores or poroids?) and narrow pseudoraphe, or
with broadef, lanceolate, hyaline central field which ié sometimes
dispersely dotted, Central area pre'sent or absént. One shell end
usvally bears a gelatinous pore, Chromatophores: numerous smali

granules to two large plates. (According to HUSTEDT.)

Genus with numerous species; mostly cosmopolitan speciés in
fresh water (and in the sea), living predominantly in littoral
regions as plants pgrowing upwards; several species amd varieties

typical piankters. One»Specieé (Synedra- cvclonum EﬁUTSCHY) lives

epibiotically on planktonic crustaceans and Rotifera.




Key for determining the species

A, Cells forming bushily star-shaped, free-swirming colonies

(Sub-genus Belonastrum)

I. Shells linear, tapering little or not at all towards poles;

approx. 15 transapical striae in 10 4 ..... S. berolinensis 1.

IT. Shells lanceolate, aprprox. 24 transapical striae in 10 u
5. Uterndhli 2.
B. Cells not fbrming such colonies. Cells attached to substrate
"either singly or in bushy or fan-shaped‘cuShions (when ogcurring
>tycholimnetically),.or free-living and‘isoiatéd, not, férming
free-swimning clusters (in the latter case fremuently planktonic)
| (Sub~genus Susvnedra)
I. Apical axis curved (epipianktonicaily attached form)
, o S. cvclopun @.
II. Apical axis straight. | |
a. Transapical striae very delicate, ofter hardly visible.
Nordic-Alpine planktonic £OTM ve.eeesesessesses S. Nana 3.
b. Coarser structure. | | e |
1. Shells fairly broadly linear, not tapering towardsf
ends, at poles widened in the ﬁypical head shape and
shortly rostrate .;,;..,....}......;;... S. capitata 7.
2. Shells shaped differéntly (sméll to very'large forms).

@, Shells strong, liheaf to lanceolate, tapering-towards

SR . S A TR RS SO VT 2 20 T T R R R e PN




55

the ends only 1little and gradually or not at all,
or strong also at the ends; usually only approx.
10 striae in 10 U cececcascccsssossnsssoa 5. ulna 6.
B. Shells delicate.
% Small forms, hardly 1oﬁge1~ than 70 u;‘_.at the ends
produced only 1ittlé or~not'at all an? only slightly
capitate, Centrél area often particularly 4!

o

pronounced on account of the shells on either side
. ] :

3

being slightiy.conStricted. Transapic?l striae

very delicate, aonprox. 20>in 104 ... 5. rumnens 5.

g
3

Longsr forms (over 80 u, mostly considerabhly

longer).

+ Shells with narrowly linear centrali rortion from
vhere they taper renidly towards the ends, or
entire shells very narrowly needlé—shaped._

Mostly 12 or more striae in 10 M eeeaes §,.§ggé‘hy
: _++'Shells with double inflation in‘centre |

(4

S. Cunningtonii @,

I

1. Synedra berolinensis LTFM. (Fig.533) (Syn. £. limnetica LT.;

8. victoriae "CL.; S. berolinensis var. gracilis LE:I{.). - Cells

forming free—floating5:bushily star-shaped colonies. Shells linear,
With:i transanical belly-shaped distention at centre and ends,

but in.smalldzﬁt.individuals completely elliptical (and bearins

a deceptively close resemblance to.the shells of I'ra~ilsria rinnata

T e R IS IO PN
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at the poles bluntly rounded, BQLO W long, 1.3~3 u wide,
14~16 transapical striac in 10 u. Pseudoraphe narrow, linear.

Central area absent.

Buplankter in standing and slowly flowing water; so fer rarcly:
found, Germany (Lake Srunewald, Lake'Summt, Lake Colpin, Lake
Petersdorf, near Danzig, from the Havel River region [Lake
Voblitz], in the "imme River near Bremen, Kleinef Tutiner See
Usmaller one of two lakes near Butin in Schleswig~Hols£ein],

Lake !olf, Lake Cchulen).

el ]

Synedra Utermghli HUST. (?*5.53&). - Cells forming free—fidatin”
bushily star-shaped colonies. Shells‘lanéeolate, evenly and |
graduall& taéering_frém centre towards rmoderately acutely rounded
-ends, 25-35 u 1onx; 2.5-3 4 wide, Transanical striae deiicéte,

22-2L in 10 u. Pseudoraphe narrow, linear. Central zrea absent.

Euplahkter. o f&r'found in only one locality: Lake Dobersdorf

in Holstein,
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Key for detérmining the varieties L5C

(according to HUSTEDT)

A. Transanrical striae close, approx. 15 in 10 u

S. ulna var.. oxyrhynchus

B. 8-12 transapical striae in 10 u,
I. Shells transapically constricted.
a. “nds bluntly-cuneately rounded ....cecce.e. Var, impressa
b. Ends produced-rostrate .e.eeieeseceseese... Var. contracta
IT. Shells not constricted.
a. Shells linear, not tapering towards broadly rounded
ends; ends not capipate sesscsssrreessasess Var, aerualis

b. Shells linear to lanceclate, with * capitate ends L

1. Shells linear, widened at ends, and with * rostrate

POLES teveveevsnesocencscsassacssoececane VI, spathuliféra
2., Shells with,Bluntly rounded, capitate poles |
%, Shells almost linear; hardly tapering towards the
énds;'ends broad1y capitate ....;...;.}.. var. biceps
Be Shells lancéolate,'with narrow, capitate ends,-l
* Shells mostly wider than 5 U, tapering fairly
abruptly in front of ends, thus with Capitately

constricted M01€S seeesessesss. Var, amphirhvnchus

%% Shells mostly less wide than 5 u, narrow, needle-
shaped, not much constricted in front of sliﬁhtly

capitate ends_uooooo'co"obnoao.oooooc. Va‘r‘.‘danica
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Suborder: Biranhidineae L6

In this sub-order both shells have a true raphe which either lies
in the centre line of the shell or is displaced tranéapicad, some -~
times also transferred to a keel. The sub-order comprises four
families: Naviculaceae (with the typical "Navicula raphe" Which
mostly extends in the centre line of the shell, but is rafely
displaced or transferred to a keel); Epithémiaceae, ﬁitisqhiaéeae
and Surirellaceae. In the 1ést three families the raphe is developed
as a "canal raphe" and is mostlv transferred to a keel. The latter
lies either on the valvar area (medial, or latefally disp1aced) or.
on one marsin of the shell (Nitzschiaceae), or extends around the

shell (on the valvar edge) (Surirellaceae).

Family: Maviculaceae

Sub-family: MNeviculoideae

Cells always symmetrical, shell view never club- or crescent-

‘shaped. Raphe on valvar area. Intércalary bands and septa often

_ . ~ _ . ‘
- present, but in most cases absent. Cells usually isolated, rarely

in gelatinous tubes or on felatinous stalks also rarely forming

cords, in which case it 'is difficult to distinguish them from

Frasilaria (according to HUSTEDT).

The sub-family of Naviculoideae comprises mﬁny'genéra;Asomé

e e o r—
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species frecuently occur tvchoplanktonically, and have heen erroneously
called euplanktonic. Among these species are, in particular, spsacies

belonging to Navicula, Pinnularia, Frastulia, Stauroneis, Gvrosisma,

more rarely also to Diploneis, Caloneis, Anomoeoneis, Yeidium, etc.

It is not permissible to include herg the very 1érge'npmber of
species, especially of the first two éenéra, which fai;ly often are
found on lists of "plankters". Reference may te made to the main
publications, glréady ruoted repeatedly. As yet, no euélanktonip
forms have been renorted for ‘this sub-family whose ﬁaxgnomy is very

complicated.

Sukb-family: Gompnhocvmhelloideae

j
s
.

Cell body asymmetrical in relation to at least one main section.
Either apical axis or transapical axis, or both axes heterorolar,
pervalvar axis isopolar. Intercalary bands fré”uently present, septa
absent. LKaphe of the HNavicula type, with * developed nodules,
frenuently displaced from the centre line of the shell, but not

distinctly keeled, no keel dots (according to HUSTEOT).
. N ' /

This sub-family comprises several very comson genera: fomphonema, N

with mostly club—éhaped, attached cells vhich, however, once torn
from their gelatinous stdk, can also live frecely, in w!ich latter
case they often float around tychoplanktonically. - Annhora, wh.ose L

cells, in rirdle view, are elliptical vith flattened ends, but in
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shell view are X crescent-shaped, with bHluntly rounded or vwroduced,
often capitate ends, Cells mostly isolated, either attached to a

substrate or free-living in the mud of the water body. Often found

tychoplanktonically (e.s. Amnh., ovalis and its verietyv pediculus,

which often attaches in large numbers to larger diatoms, such as

Mitzschia, Surirella and other algae, or also occurs free-living). -
Another genus with numerous species is Cymbella, which will be

discussed in greater dstail below.

Cvmbella ATGARDH 1230,

Cells isolated and free-living, or attached to substrate on
gelatinous stalks,or li?ing in selatinous tubes, ithout intercalary
bands and sépta. “hells mostlf hoat-shaped, dOrsiventral,'rarély
almost syrmetrical abdut the centre line (in which case they reéenble
the shells of some species of llavicula). Raphe mostly close to |
ventral margin of shell; axial and central areés_usually distinétly
developed. Structure: transapical rows of dots, the central rows
on the ventral sidé often terminate in isolated dotf sepafated from
"the rest of the dots by a furrow. In some spécieS’a conspicuous
pore (stigma) in the vicihity'of the central nodule, usually on the

- -

ventral side, (According to LUSTEDT,)

N :
Predominantly fresh-wator forms, ~ostly of sencral distribution;

-no euplenktonic forms are known, but frequently occurring
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tychoplanktonically, both in lakes and in ponds. The following species

3

merits attention:

Cyrtella Ruttneri HUSTEDT (Fig.554). -"Shells naviquioid, narrowly
and asymmetrically lanceolate, with flatly arched ventral margin
and slightly more arched dorsal margih; very slightly produced
at the fairly acutely rounded corners, 15-30 & lonr, 3-4.5 U wide.
Axial area narrow, very narrovly lénceolate,vnot widened around
central nodulé. Raphe_almost.stfaight, slightly curved dorsad
Ain‘front of central pores. Transapical striae slightly radial
to perpendicular to centre line, 20-24 in 10 4, usually slirhtly

wider at ventral side than at dorsal side.

‘General distribution! Very'commbn in the lakes of the Sunda
Islands, fre-~uently also in the plankton, so that vith great
likelihood it is a form which occurs, at least temporarily, as

a true planktonic'form" (HUSTED?);

te

" Fanilv: Bpithemiaceae
7

Cells wiﬁh bdat— to + clamp-shaped shells. Raphe developed as
Eanal raphe, transfefred‘to a keel or lying on valvar area, of%en
- ﬁith pitted'pores in the inner canal wali, but: alﬁays without
| actual keel dots, sometimes~angﬁlated on the valvar area and displaced

‘transavicad. lodules roorly devcloped or altogether abhsent.
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Cell wall as a rule with transapical ribs, the membrane portions
between the ribs areolate-chambered., Chromatophore as a rule a
plate on the girdle extending to tle other walls. - Two sub-families:
I. Raphe not distinctly keeled, piﬁs on inner‘canai wall.
Shells boat-shaped or curved like a bow, not clémp—like..
| Epithgmioideae.
ITI. Raphe keeled, without distinct pits, shells most?y curved

like 'a clamp. (No knowh planktonic forms) . Rho%alodioideae;

Sub-femily: Tnithemioidesae

i
In girdle view, cells rectangular or eliiptical. Sh%lls toat-

shaped or evenly curved, in the latter case “ith dorsi&entfal.

structure, Raphe iyingvon valvar area, rmostly * displaced transavpicad,

often extending almost in its entirety on the valvar édée, but

hardly pedicellate.flnner canal wall pitted;'rapheiéften angulated_

in centre, Cells ith intercalary bands éndAsepta of peculiar |

~structure. Two genera:
. ‘ : s

I. Apical axis straight, raphe on valvar area not angulated. .
Only one known planktonic species .;.L}..{.. Denticula (p.467)
‘II. Apical axis curved, shells dorsiventral, raphe on valvar area

ansulated (no krown planktonic¢ species) seeseeess Snithemia

! ———— . A .
YIS, R e R S u R IReea® AETAANS AT 3« ST n A AN S s SO 4 hve AL+ itiamare et seemins Carrer o mem e ——cr
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Familv: Witzschiaceae ' ‘ Lt

Both shells of each cell with canal raphe transferred to a
+ protruding keel; canal raphe connected with cell interior through
numerous tubules (keel dots). Central pores present, in which cas2

they are mostly difficult to see, or altogether absent.

Sub-family: Nitzs ck&01deae

Cells elongate (predominantiy in the direction of the apical axis);
mostly without 1nt°rcalury ‘hands and serta. Keel with raphe elther
in centre line of shell or dlSquced transanicad. ~Shells w1th onlyv

one keeled edge.

I. Cells forming taﬂular colonies inside which 1'nd:lv_iduals

perforn independent 5liding motions ......... Bacillaria (p.L59)

II. Cells not forming such colonies.
- a. Apical axis bent into a curve in centre, cells therefore
~ dorsiventral. Ravhe of both shells on concave margin

~(Pantzechia)

b, Cells linear—rod-Shaped broadly e?llptlcal or curved

llke anu) ...;..I.....0.00.‘.....00...... ultZSChla ( LI»F,O)

. Barillaria GIELIN 1798

., Cells forming tabular cords, but in a manner which allows #liding

motions to be performed by individuals inside the cords; shape of

_\_}
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cords thus changing frencuently. Cells rod-shaped. Keel central.

Bacillaria paradoxa GIEL. (Figz.558). - In girdle view the cells are

linear-rectangular, shells connected with each other to form
multicellular plctes. Shells linearly svlndle—ghaped ends L7C
sometimes slightly rostrate, 60-150 U long, L-8 W wide. 6-8 keel
dot.s in 10 Q. Cell wall traﬁsapically punctate-striate, 20-25
striae in 10 u, | 'é

var, tumidula. GRUN. (Fir,559). = Cells inflated in éen&re, in all

other respects like those of the species.,

This species, which in -eneral is eurvhallne sometines occcurs

in almost purely fresh water, and is very common in 1niand waters.

Accordins to observations by G. KARSTEN, Eacillawia»naradoxa sometimes
rises from its usual location, the muddy bottom, and after extersmve

reproductlon anpear“ in the plankton in huge numbers.

‘Nitzschia | HASSALL 1845

(Homoeocladia AGARDY, 1830)

-Cells i501ated or forming colonies; differiﬁg éreatlf in hébitj

- mostly linéarly rod~shaped, or curved like an 8, or, more rarely,

© with broadly elllntlcal shells. noel central or dlsplaced traHSaﬁica
in the latter case cells diagonally vvrmgtrlcal. Feel dots uOPOtlﬂPS

extending like ribs dcross the shell area. Canal rabhe with or




without central pores. Shell area sometimes with apically oriented
fold on which the structure is less distinct or often altogether

absent,

Genus with large number of species'(moré than 180 species in
fresh, sea and brackish water, mostly marine and fossil); sometimes
forms difficult to distinguish from each other. "“With regard to
identification, it must be remembered above all that the aprearancé
of" the shélls differs with their position. As a fgle‘they rest on
one side of the keel, thus,occupyihg a "half-turned" position, while
their true shape is revealed oniy in the "keel position", 1i.e.
when the crest of the keel faces. the observer; this rosition, however,
can be achieved for most species only by time-consuming searching and

trying” (KUSTEDT).

HUSTEDT has d1v1ded the senus into l? groups of which we are
1ntere)ted only in t%ose thrae groups - to which the 25 Sp601eS |
mentioned below belong, namely - v ‘ | |

1. Lanccolatae GRUN.: MNitzschia species with lanceolate shells

which are & distinctly striatecd trénsapically/and have a
stronély éécentric keel. Comprises the majority of the~forms 
mentioned below;f | |

2, Sigmoideae (QHUNP) HUST.: Epeciég with cells which are curved

in the shape of an S and whose kee]'is + cccentric to élmost

central.
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3. Kitzschiellae (i53!.) GRUN.: Species with spindle-shaped
central portion of shells and long, beak-~like produced shell

ends; keel % eccentric.

Cnly few forms seem to be euplanktonic (N, actinastroides (LTEIIMH)

VANl GOCR, N. asterionelloides C.I'., M. fonticola %LUN. var. pelacica

HUST., N. holsatica HUST., N. striolata HUST., M. pelagica C.lM.,

PN R alAs Sadoeit

N. baccata HUST., N. nyassensis C.Il., M. lacustris HUST.). The

A

majority of Nitzschia species grow on the bottom or upwards, . but L7

some of them occur very freéuently in the blankton (tybhoplanktonic).

N. eviphvtica O.li. and N. Kitzinsiara HILSE have been found to occur

epiplanktonically. i
i
Key for determining the species of Nitzschia

(HUST=DT)

A, Cells with Spindle-shaped central portion and lon-ly rostrate,

thin endsli..o.c.oo.o.oo.‘o...tolono‘.o..-.aoocc I-itZSChiellae Cu

B. Cells not conspicuously long and rostrate

I. Cells with S-shaped apical axis ..ieese..... Sicrcideae b.

II. Apical axis straight secceecesecccecsseseces Lanceolatae a.__
a. Lanceolatae

A. Cells forming bushilyv star-shaped colonies.

I. Chells 2.5 u wide or wider ..sse..eeso.e... M. actinastroides 1.
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IT. lNaximum width of shells 2 u,
a. "'idth:length approx. 1:13-28, 14~17 keel dots in 10 u
_ E,»holsatica 2,
b, i'idth:length approx. 1:32-72, 16-18 keel dots in 10 u

(tropical fOrm) eeeveeceeseeeeesseeess . asterionelloides 3.

B. Cells not forming such colonies.
I, Structure fairly coarse, hardly more than 16 transapical
striae in 10 K.

ae Shélis broadly lanceolate,.with strongly and fairly écwaly

rostrate poles (trdpical form) .;...;..;,.. N. lancettula A4,
b, Shells narrowiy lanceclate to linear (cosmorolitan
form) .......,................;..........,... M. amnhihia 5,
II. Strﬁéture more delicate, | |
a. Cells rore than 150 u long_(tropical form)... Ili. lacustris 21.
b. Cells nuch smaller, mostly shdrtef-than 100 u, L
| i. Structure_véry delicate,.hardly resolvable, appraﬁ; 35 or
~more transapical striée in.lO M,
&, Shells llncar, with parallel sides and shortly |
rostrate poles, l? 20 keel dots in 10 u ,. N. nela~1ca 1
" f. Shells rmore or less lanceolate or the keel dots more
distant. |
% Shells with lon*ly acute noles which are caplfately

rounded at the ends qholl outline thus narrowlv

spindle-shaped ...eievecenccecanenaas Mo rracnlln 19
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%% Shells with shorter ends or ends that are not
produced at'all.
# Shells very narrowly linear~lance§late,
width:length approx.il:EoehO, struQ£ure as vet
“unresolved (tropiéal form) .......éﬁ. baccata 20.
i Shells relatively broader. |
aa Shells linear to linear—laﬁéeola}e, 10-15
keel dots in 10 u...........,.;.; N. palea 11.
bb Shells lanceolate, mostly 14-18 'keel dots

in JIO0M sevivesenessaansess No Klitzineiana 12.

2. Structure always distinctly visible, mq:Etﬂy only
up to 30 transapical striae in 10 u, . P |

‘@, Shells linear with *luntly rounded, not produced'i‘_ . |

~ends (tropical form) .iciveeeennoesss EJ eniphytica 17,
2+ Shells more or: 1ess.ianceolate, with pointed poles.‘ L
. % Approx. 30 transapical strige in- 10 u,
# Shells bfbadly lanceolate, with strongly convex

.sides (tropical form) seveeeeeeas. H. towutensis 15

(éee also N. frustulum ver.)
'_## Shélls~narfow1y 1anceolate; with hardly éanex
 sides. A.. | |
+ Shells:up to approx. 35 s} ldhg, 12-16 keel
dots in 10 u | ' |
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O Shells 2.5-4 & wide ........ 1. fonticola 10,
(see also N. frustulum var,)
00 Shells 1.5-2 u wide (tropical form)
' N. striolata 16.
++ Shells longer than 35 u; keel dots mostly

coarser (tropical forms). .

O Shells with acutely rostrate ends, up

to 3 M Wide eeeeeeees.... N. subrostrata 9.

‘00 Shells 3.5-4.5 U wide, tapering conically

towvards ends ......... N. nhilinninarum 13.
%% Structure coarser.,
# Central keel dots more distant (tropical forms).
+ Shells A;S u wide,,with rostrate ends

. pseudca~phioxys 6.

‘e
-

++  Shells narrower, ends not produced.

0  Shells narrowly lanceolate, keel dots'

SMA1]l evseeeeaceacasas N. luzonensis 14. .

- 00 Shells wider, linear-lanceolate, keel
/ .
dOtS COAT'SE seeseecesvess N. invisitata #.

## Distance hctwcen central keel dots and tetween
other keel dots not consricuously different

-

"(cosmopolitan fOrm) eceeeesececeeee L. frustulum 7,
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b. Sigmoideae
Transapical striae distinct, up to approx. 26 in 10 u
N. sirmoidea 22,
Structure much more delicate, 30-36 striae in 10 u .

N. vernmicularis 23.

c. Nitzschiellae

Very long tropical form, shells lEO—almoét'SOO M lohg,~central

portion only slightly wider esesessesccseesnes NN, nvassensis 21.

Shells with wider, spindle—shaped'central portion, mostly shorter

than 150 U (CoSMopolitan fOITM) weeeeeseeonsonss N. acicularis 25,

i,
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Family: Surirellaceae L7¢

Shells with slichtly keeled to strongly winged valvar edge; kcel
or wing extending around the entire shell, thus each shell appearing
to have two canal raphes w:ich biogenetically, however, nust be
considered as two branches of one raphe (HUCTZDT, Bau d,Diat.

[The forms of the Diatoms?, VIII. 1929). Canal of raphe communicating
with cell interior through wing canals; the membranes hetween the

tubules are called windows (HUSTEDT). Two sub-families:

I. Surirelloideae: Apical axes of the two shells of one cell

" runnine parallel to each other (not intersecting). Cells rarely

vith saddle-shaped arch.

II. Campvlodiscoideae: Cells arched in the shape of a saddle,

apical axes of the twvo shells {"parapical axes") intersecting at

a right angle.

Sub-familv: Surirelloideae

Review of its genera.

Kd

a. Shells with waved parapical axis .....;;..,..Q Cymatonleura {(p.L20)

b, Parapical axis straight or curved, not regularly waved.

~l. Shells with indistinct wings, elon-ate-linear outline,

Curved like an S P60 9060 8L0IIEREOGOSIGEOEOLSTETOSEBS OO0 hteROﬁtPrObia (ﬁ.hﬂh)

2, Shells with distinct wings, differently shaped
Surirella (p.4%5)
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Cvmatopleura V. SMNITH 1851 - L8O

In shell view, cells elliptical, linear, or sole~shaped. Surfncé
of shell transversely undulated, i.e. qrossed bv a small number of
transverse waves with distinct profile at the shell margins, but
becoming flatter towards centre of shell.'Sheli area with delicate
transverse stristion (transapical striae). Pseudoraphe thin, mostly.
difficult to see., Mergins of shell side with short, Stéong marginal
ribs which in some species are so short that they aﬁpeér as "pearls";
Cells withogt intercalary bands'and septa, in girdle'view.mostly_
rectangular, rod-shaped; wéves of shell li:d in girdle view clearly
visible. Canal raphe atAéach lonxitudinal edge. —-Auxoépores: two

v

apoganous spores from two cells (G. KARSTEN).

This genus includes several very characteristic snecies which

occur in lake nlankton. ’

Key for determining the species

(according to HUSTEDT)

, ' - - ,
A. Shells with one strong, curved thorn each at centre line, at

some distance from each pole «eevseeveeenseses C. calcarata 1.

'B. Shells without such thorns.

I. “ing canals extended into delicate but. distinctly recognizable
transapical ribs vhich extend as far as the centre line of

the shell ....‘.....a".‘......l.....“..'......’..... gl Solnn 2“
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Shells without such ribs,

a, Lhells sole-shaped, with elongéte; considérably éohstricted

Shells shaped differently.

1. Striation on wave crests in apieal direetion, outline

of shells linear, conical. téwards thé ends ;.C. anfulata

. .

2. Stristior on wave crests formins an aéute anglée with
apical axis.
0., Transarical striae on shell aréas delicate

distinctly visible, Shells elliwntieal, Fhombiés

censtrictad in centre sesssssssisssives S £11intica
2. Very delicate and irregular, &mall=meshéd hetwerk
of hyaline striae dissol¥ing strueétuire into an

intricate system of short, fihely détted

Transanical striae visible only in a fargine 1

zone AR R R EEEEEEER)

PRI I I I I R S N N TN N N Y

L

Qs Syinii 6,.
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Surirella TURPIN 1827,

Cells very different in appearance. In girdle view rectangular to
trareziform, sometimes twisted around an axis. Shells with lineal,
elliptical, oval or ovoid outline*, margin with more or less distinct
wings. "ing canals usually'extending into valvar area<%s narrow wave
crests (called "ribs" because of their shortness and appearance, but
~not representing membraﬁousfthickenings lor only in exéeptional
casesfﬁ "Depending on the location and development of ﬁheAwing,
the w1ng canals and w1ndows in shell viéw, are distinctlv visible
or hardly recognizable, so that we can speak of "dlstlnct or
indistinct wing proiection", The waved Houndﬁry line bctween valvqr
area aﬁd wing is called "loop". If the. differences be t"oen wave
‘crests and wave troubhu are very creat, long loops ars formed,
usvally in connection with indistinct win? projection-<if the
differences are small, short loops are formed moetlv in connectlon
with distinct wing projection. The disti nctlvenes” of »ing nrowect*on,
which is an essential distinguishing feature of several species,
depends even more on the location of the wings. If the wings 1i¢
perpendicular to the valvéf»area, wing projection is of course
completely absent; its distinctiveness increases with decreasing L

angles of inclination hetween wing and valvar area. The chromatonhores

* ‘ - . .
it} lineal, elliptical, or oval shell outlines (with exactly:
identical poles) the aplcal axis is isopolar, vith ovoid shells,
heteropolar. ' ~
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to the extent they are known, are two more or less divided plates,
attached to the shells." Pseudoraphe linear or lanceolate; pseudo-

raphes of both shells parallel to each other.

Large genus with many mors than éOO species in fresh, brackish
and sea water; free-swimming or attached (marine). Nostly‘very
attractive forms. So fér, no typical plankters have been found in
freshwater bodies of Europe and.North>America. (But some species
are found fairlyAregularly in the tychéplankton.)'on the other,hand,
it seems that a number of tropical and subtropical species must be.
regarded as eurlanktonic., The genus, at least in tropical and
égbtrohical waﬁers, sho''s a strone tendency towards endemic forms;
this, HUSTEZDT (in litt.ﬁ thinks, is due to the "phvlo~enetic yoﬁth

of this genus".

" The following list includes 66 species (with numerous varieties

and forms). A considerably number of these species have beenxtakeh

from the publications by 0. HULLER, OSTENFELD, G.S. WEST and 1'CLC-
- SZYNSKA, but in particular from those by HUSTEDT (f;bm SCHIMIDT's

atlas [material from Tanganyika), from Aokiko, Japan, and Lake Toba,

Sumatra, -and from his‘description,‘to be published shortly, of the

‘material collected by the ‘"allacea expedition). Furthermore, Dr.

HUST=DT was so kind as to put at my disposal a large number of new

forms with their diagnoses and rictures, and to draw my attention
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to several forms to be included in my list. The key for determining
the species of Surirella, given below, has also'beenvkindly supplied

by Dr. HUSTEDT,

The new species from Lake éaykal described by SKVOR?ZOW have been
included only to the extent to which'they had been fou?d by_HUSTﬁDT
in the material at his disposalg the pictures and diagnoses of these
forms, too, were revised by HUSTEDT. Isolated finds of doubtful

species, which require further observation, have not.bqen included.

Some forms have been included which were>fqund in m@d samplés
from the bottom at depths of 75 m, 1QC m and mofe;'the;reason for
this is that we had to assume that these fbrms got inté the sedimeﬁts
from the Opeﬁ water. It was not certain, however, whetﬁer they were |
tychoplanktonic or euﬁlanktonic ﬂsrms. In,any‘case, the cdepths |
mentioned'could not have been the ‘usual habitat of these‘Surirélla “
speéies. And it was indeed possible to prove that some of~fhe'species'

had come from the open water.

‘Y'hen determining the Surirella species, the following factors rust

be taken into account: 1. A definite division into heteropolar and

visopolar Torms, introduced by Otto HULLER, is hardly ever possiblé.,

l"any isopolar spécies have heteropolar verieties or anomalies, and
in somé heteropolar forms the differences between the two shell

pnles are hérdly recornizable. A definite diétinction'usuajly
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renuires entire cells, which must be examined both in shell view and
in pirdle view. The true heteropolar forms have wedge-shaped L8

girdle band sides, and the shell mantles are wider at the head nole

than at the foot pole. ' :

2. In some species torsion occurs, which is not alw%ys easily
regognizable. Mild torsion about the apical axis manifests itself
by the fact thet the wing margins, when viewed from th@ shell side,
do not lie at the same level, but appear ﬁo descend toﬁards the
foot pole at one longitudinal side, towards the head role at the
other, Cn the other hand, fhose parts of the wings.whiéh face e&ach
other diametrically, lie at the same 1ével. g

Key for determining the species of Surirella

(HUSTEDT)
a. Forms with isopolar apical axis,

A, Cells twisted around the apical axis.
"I. Cells strongly twisted. ' L P
a. Shéllsnelliptical, with bfoadly rounded ends.
1. Sﬁells elongate—ellipticél, less than 50 W wide
| S. conversa 35.
2; Shells broadlf eliiptical, wider ﬁhan 80 u

" 8. nninodes 36,
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b. Shells linear, with conical ends ... S. sniraloides 37.

Cells slightly twisted.
a. Shells linear-elliptical, sometimes constricted, up to
50 U wide, bearing large number of small thorns
S. horrida 33,
b. Shells broadly elliptical, approx. 75 U wide

S. prehensilis 34.

B. Cells not twisted around arical axis..

I.

IT.

Shells very elongate, narrowly linear, aprrox. 12 times longer

‘than wide, or even longer,

a. Approx. 17 wing canals in 100 4, cirdle hand sides very

-_ broadly linear .oo..‘.o.‘t.'o.cco‘-eco.o.tootc §‘ effusa 32'

b. Arprox. 30-40 wing canals in 100 M, girdle band side not

conspPiCUOUSLY Wid€euseeeoeseeonoacssaesssss S. cuspidata 31,

'Shells‘rélatiVely_wider.

a. Transapical waves very short, developed only.in narrov’

marginal zone, broad central field with irregularly

reticulate structure.yeeececeecscscesss...5. brevicostata 30.

'b. Yaves longer or sborter,’buﬁ central field/with different

structure,or absent.
1. Central field surrounded by a row of more or.less,

numerous strong thorns teeeeeiscescecceesss S. asperrima 9,

2. Shells with different structure.
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o, "ave crests and troughs on shell area of remarkably
different widths, therefore wave cfests or troughs
aprearing like ribs. |
* Y'ave troughs rib-like, shells lanceolate

S lancettula 29.

% YVave crests rib-like, shells llnear.‘
O lore than 100 u long, aporox. 25 wing canals
in 100“‘ D 0 8 9 0 4 008 & @ 002G 000 Ve PO _S-:l nrcdlfera l7l
i

00 Less than lOO K long, approx. 3L4- hO(W1ng canals 4

in loou ......O.......IQC...-S-' anp_;ustlformls 15‘
2, Mave cresté and troughs on shell area rot differing

so consnicuously.

* Yhere wins canals open into wing marﬂln canal,

tonvue shaped processes running na“allel to valvar

ATEA seesreesceorasasscsccssansosei o panillifera 6.
*% U'ings without such processes., |
O Shell outline elliptical to linear-elliptical,
with bluntly rounded ends, sometiﬁes with concave
margins. o .
# Distinct-ﬁing projection.,

aa Cells in girdle view consﬁricted shells ,

durbbell shaped ceveccseas S, haltprlforﬂ1°.2

bb Glrdle Hand side not con%trlcted.
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ac  Cell wall dispersdy but coarsely

PUNCLAte sesevocoososees Se franulata 10,

(see also 8. linearis v. helvetica 11)

B Cell wall not conspicuously prunctate.
x "ing canals very distant, approx. 16
940 100U vuveeeseeees... S. alata 13.

xx ¥ing canals closer, 20-30 in 100 u

S. linearis 11.

## 'ving projection indistinct.or absent.

aa Shell area dispersely covered with small
thorns or coarse dots

aa - Shells elliptical, transanical striae

distinctly ounctate .. S. margaritifcré 23.
;33 Shells linear, often constricted in |
centre |
x Vave crests‘at margin vith flat .
| loop headé .......;.‘.. S. aculeata 22.
XX Loop héads strongly developed :
| | , 8. Heideni 21.
- aa Shell:afea without such thorns |
ao, Shélls elliptical-lanceolate

€. latecostata 26.

pR  Shells linear to linear-elliptical,

sometimes constricted in centre -
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x Aprrox. 16 wing canals in 100 u

S. vasta 25,

Xx 25 or more wing canals in 100 u

+ Girdle band sides linear..S. sublinearis 1
++ Girdle band sides constricted in

CENLIre ..uieeeeeecese O. Obtusiuscula 1k,

00 Shells linear to lanceolate, with more or less
conical ends.
# Shells with distinct wing'ﬁrojection
aa Central nortion of centre 1ine-rai§ed
conspicuously like a ridge,-this ridze
terminating in strong, 1aterallj'cqmpreésed
‘testh some distance~ffoh the poles

S. Reichelti 19,

bb Centre line without such teeth, but-
sometimes irregularly covered with small
teeth.alOng,its entire length

- an Shells broadly rhombic-lanceolate
: : : p " : .
- 8. turgida 2.

Shells linear to elliptical-lanceolate,

o
o0

 sometimes constricted in centre

-'x'20530 wave crests in 100 u |

-+ Shells less than LO u w;dé;.j; linaari
‘ ;+ -Shells wider than 50 u..§. naﬁ¢iJcns 2

.



xx 10-20 wave crests in 100 u
+ Shells elongste, abruptly widening
in front of poles, short forms very

broezdly linear; ends tyvpicallyconical

(tropical form) sesse.... S. HNvassae 1.
~++ Shell ends not So conspicuously |
characteristic, shells linear with
“evenly tapering ends (cosmopolitan
form) ev.eeveceseasessses S biseriata 7.
## Shells vith indistinct wing projectioh |
aa Shéils broadlj lanCebléte, 1CO u and more

wide c.eecieveeeseesess S. lacus Baicali 28,

bb Shells considerably narrower
nn Central third of centre line raised
from the level of the'shell,-céntfe‘,
‘line terminating in Feéth at bdﬁhuéndé -
 of this ridge:.....f.,.., S. bidentula 20
BB  Centre field and centre line not charac-
'teriéed.ih this manner” -
X "ave crests on shell area distinétly
wider than wave ‘troughs

+ Shells linear ....... S. Fuelleri 5.

++ Ehells constricted in centre

S, Teuerborni 4.
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"ave crests and trouchs on shell area
of approximately the same width, or
wave crests narrower
+ 'ave crests in centre between
pseudoraphe and shell margin
suddenly becoming narrover and
lower, shell area thus with
semi-lanceolate depressions on eithe
side. of the centre line |
'S. acunminata 18,
++ Yave crests oxtending evenlv in
relation to pseudoraphe
Y Shell area weakly and indiétinctly
waved, only small difference
between wave crests and troughs
S Ennleri:2.
vv Shell area distinctly waved.

8 Shells up to gpprox. 30»'1A1 LS

wide eeeeees. S. Thienemarri 16.
85 Shells. 40 u wide or wider

§..Fﬁlleborﬁi33.
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b. Forms with heteropolar apical axis

i, Cells more or less twisted around apical axis, sometimes only at
foot pole.
T. Shells with strong wings.
as Cells twisted only at foot pole, shells elongate-oval
(Nordic fOrm) secesseesecsacaosasseceaaess S. Astridae 41, |

b. Cells strongly twisfed, shells broadly oval, very little

heteropolar (tropical form) ..e....e...,.. S. Tolterecki 40.
II, Shells with weak or indistinct wings. |
a, Shélls very brpadly-ével,»membrane stfongly punétate-stfiate,
‘ wavesAvery short, MErSinal seeeeseeceeesesses 9, striolata 55.
.b. Shells more slender, nore delicéte structure.
l. Yave troughs very narrow, Larse, oval form

S. subcontorta 60,

2, "ave troughs wider. Smaller form with acutely egg-shaped.

ShEllS 4uveesssveeoncasasssssasasansss So pseudovalis bh.
B. Cells not twiéted." | | |
'I. Centre liﬁe with one subﬁlaﬁe or lémellar thorn each in frént
of head pole, mdstly also in front of foot pole; rarély’with
two bhofns_in front of'ﬁead pole.
a. Shells with two thorns at head pole .seecesees.e S. bidens 52.
b, Shelis with one thorn eaéh at head pole, sometimes also |

at foot pole.




1. Yings strongly developed, distinct wing projection
(cosmopolitan forms).

. Thorns on centre line strong,  subulate

8. Capronii 50,

p. Thorns more delicate, laterally compressed, lamellar.
2. Yings less developed, indistinct wing projection
- (tropical forms)
a, Shells narrowly oval, shell area strongly waved

S, seinifera 51,

2. Shells broadly oval, shell area slightly waved

S..> BebeSi 590

[l
=

-

II. Centre line without terminal thorns, or irregularly serrate
along its entire length.
a. “ings separated from each. other at head pole_of shell by

a wide gap, wave troughs rib-like, short.., S, guatimalensis ¢

b. Vings joining at head pole
1. Shell area in innér(part of shell not waved, waves short,
marginal

@, Shell area strongly punctate-striate (eells #Q?Y‘S}§Eb§1

tWiStEd) oc-.l..-ct_ou_ooovo..;ca'o;cicco" §_g StI‘iOlata 55:

B+ Shell area only diSpersély-punctate, or apparently

s"IOOth'.........‘.‘..I_.ll.,‘v.'f"..‘ gl shapsin‘xncr}ata 56:
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2. Waves extending farther towards pseudoraphe, more or less

reaching it, or leaving only a narrow central field free LO1

@, Margin of shells without distinct loop heads (doubtful

species from Fast Africa) s.eecev..s.. S. fasciculata 65.

p. Margin of shells with distinct loop heads
¥ Wave troughs very narrdw,'rib—like (cosmopolitan
form)\.;....;.;...;.;...;,Q.f.,..;.... S. elesans 53
**-;Vave.troughs not conspiéudusly narrow. |
| # Shells withrdistinct:winé projectiéh.
O'Nostly-feWer’thén'ZO winé canals in’lOOFu,

cell wall strong, étroﬁgly Waved.'

‘aa Centre field raised conspicously and strongly
like a ridge, shells with deep depression.
between centre field and margin ...S. éxceilens

bb Cenﬁré field not so sharply defined

00 Hostly 25 or more wing canals in 100 u, cgll:wall
thinner, transapical striae more delicaﬁe; | |
aa 20-30 wing canals in 100 u; lérger formsl’
| ‘ .. ) §. teﬁera_ﬁh.
bb 40-70. wing canals in 100 u, small forms

S. tenuissima 45.

## Indistinct wing projection _
0 Wider\wéve'crests repeatedly divided at marsin by

small inserted windows ..eveeessoeses.sS. rorata 49.
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00 "ave crests undivided at margin

aa

bb

Shells with acutely rostrate foot pole,
wave crests before centre field with

small humpS iueeeeseeesss S. pediculata 47.

Foot pole not produced

at  Wave troughs deeply depressed like
grooves, particularly towards the
centre field, therefore centre field

sharply defined and raised,ﬂ§. sulcata 4!

hed?)
3

ave troughs. less prononced.
x Shells with distant winf canals,
centre line strongly serrate

S. elezantula 46

xx ing canals not conspicuously.distant
centre line not serrate. : |
_+»Shells oblong-elliptical,%with
-almost stréight.or'concgve sideé;
slightly heterbpolar
Y Fewer than 20 ﬁing cé%ais in
100 u .....;........;‘§;.rudis 63

)
—

(see also &. celebesiana var. 3.
vy lore than 20 wing canals in =
100 u.

8. Shell marsins slightly convex,




&8

transapical striae distinctly

punctate .....S5. celebesiana 39,

56 Shell margins concave, LG

striae not distinctly

- punctate +...... S. deciviens 37

++ Shells more broadly elliptical,

with more strongly convex margins,
v Shell area with transapical rovs

of pearls ,.... S. marcaritacea £:

vy Cell wall built differently.
5 6-20 winc canals in 100'u
T Shells elliptical-circular

- S. Skvortzewi 57,

Tr Shells ovoidflanceolaﬁe
| | S. conifers 52,
,65'Appr6x. 30 or rore wihg'éénalé
in 100 1
T:Shélls withvraised,vlancéolat
centre fieid ces Co ovulun 6%

uithout such a centre

6238

Tt Shell

field e 00 @00 0000 ‘(_k:’_o ﬂlf'-na 6]




Sub-fanily: Camnvlodiscoideze ‘ S ‘ 5%

Cells arched like a saddle; parapical axes (apical axes of both

shells) intersecting at a right angle. Cnly one genus.

Campylodiscus THIREIB. 1841

Cells curved like a saddle,-in_sheli view moétly circular., Canal

raphe extending around the shells on the ridge of cne more or less

. strongly developed'Wing; wing.interruptéd at the poles of the parapica.

axis. One shell turned by 90°C.(abQUp the pervalvar axis) in relation

to ‘the other shell of the same céll, so that the apical level of

.one cell half "ecories the transapical level of the other. Fervalvar

axis straight, the tvo other axes curved; 2all 3 axes isopolar. Apart

from the torsion, cell halves symmetrical (HUSTTRT).

- Genus with large mumber of species, predominantly marine or

seawater forms. For our purposes, .only the species listed below zre

 of importance; they are forms living at the bottom, but they are

'ngt Infrenuently found tychoplanktonically, in the open water,

particularly in smaller lakes,~even'ét hicher altiﬁﬁdes.
Key for determining the species (HUSTEDT)

A. Shells bearing coarse papillae, marginal zone strongly waved

(tI‘OpiCBl form) ;00000.0._....0..;.00.0..o;..oou.'o ,-C-. Panil]oan 5'
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B. Shells with X thick, small thorns.'
I. 10 wing canals in 100 u, shells with linear-elliptical,
~Sharply defined centre field cesececesacrssicaae O zggi;gg.B;
II. lore than iO wing canals in 100 4, centre field absent or
formed différently. \ »
a, Shells divided into four distinctly reéégnizable structural
sectors by two intersecﬁing pseudoraphes .,... C. noricus 1.
b. Shells with different structure.
¥, 20 or-more wing_canalsiin 100 U 4eeseseeee C. fragilis 2,
2. Fewer than 20 wing canals in lOOvu _ o 521
a, Shells wiﬁh more or less extensive centre field,
tte rest of the shell area strongly waved_(cosmopo~.

litan form) ....;Q.........;.... C. noricus var., 1.

b Shells without centre field, hardly waved (tropical

fom).....0...'.0...'.‘..‘..‘.'.'C"l. g. tanﬁaniCael“.

et b rvmmmimm v e e 4 e e mt e weee e e s AR R
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.List of diatoms capable of producing larre

maxima

Melosira oranulata (E.) RALFS.

" " var. ancustissima 1ULL.
" ono var. muzzanensis (IiEISTER)
" islandica 0. MULL., subspec. helvetica C. MULL.

Stephanodiscus astraea (Z.) SEUN.

" " Hantzschii GRUN,

Fra~ilaria crétohensis KITTOLN .

Asterionella formosa HAZS.

" oracillima (HANTZSCH) HEIB.

Diatoma elon~atum AG.

" " var. tenue (AG.) KG.
" " - yar. actinastroides KRIEG.

Tatelleria fenestrate (LYNGB.) KG., with var.

Synedra acus KG.

Nitzschia nvassensis C. IULL.

Stenopterobia pelarica HUST.

asterionelloides Gi:

‘I‘J




