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Application of diatom analysis for the study of the himstory
of the lakes of north-west USSR,

¥.H. Davydova.
in.Tetoriya QOzexr; Trudy Vsesoyuznogo Simpoziuma, ...
Vilnius, 1970.

Doring late — and post—glacial times lakes played a leading

“role in the development of the landscape of the North~west

Buropean part of USSR. A variety of geographic circumstances

‘created great variegation of matural conditions in lakes and

determined the composition of their diatoms. The basic stages
of the development of the diatom flora of lakes (Table T) are
linked with general climatic. changes. : o

4% the end of subarciic times the lakes wers inhabited
by a cold-loving, poor~in-composition diatom flora. Sediments

~of this age are found in the base of lake deposits of Ladoga

and Oneoga lakes (Abramova, Dayydova and Kvasov, 1967;  Davydova,
1967) in a series of lakes of the Karelian isthmus — Krasnoye
(¥ishnevskaya, Davydova, 19672, Lopata, Glukhoye, Vuoksa
(Malyasova, Spiridonova, 1965), in the ancient Ivinsk lake
(Zhuze, 1939), in lakes of Li thuania — Kuvintas, Bebrukas, .
Iltgis and others (Xabailene, 1965), in lakes of the central
zone of the Furopean part of USSR — Somino (Kozjrenko, 1961 ),
Ushchemerovo, Yaroslavsk District (Korde, 1956), B¥Hedveshe
Moscow district (Zhuze, 1961), in the lake Tur and. others of
_ﬁhe Volynsh dlstrlct (Ok31yuk, 195T)=

The deepwater regions . of large periglacial lakes of the
North~west are inhabitsd by plankton dldtoma oi the genera

Helogsira and Cyclotella.

This flara is found in sediments of lakes Ladoga and -
Onega, and in deposits of the pelagial of Lake Krasnoye., On
the bottom of the shallow parts of lakes Glukhoye, Ivinsk,
Lopata, and in the littoral of Lake Krasnoye, in this time

"the cold-leving littoral diatoms developed. Characteristic

of the flora of some late-glacial lakes of the Baltic area:
(Bebrukas) and the central zone of +the USSR (Somine) appears

- to be the dominance in them of cold~loving diatoms of the genus. -

Cyclotella, and the abgence of Melosira islandica subap. helvutlca,'

so characteristic for oligotrophic lakes in the region of the

 Baltic shield, Lakes of medium depth (Il'mls) are 1nhah1tad
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by Melosira arenaria, H.italica, Stephanodiscus astrasa,

Gpithemia turgida. In shallow-water lakes {Zhufvintas,
Ushchemerovo) dwell numerous littoral diatoms. To late-glacial
times belopgs, p:?bably, the fossil flora from the sediments

7

of the B. [ Swamp?| Medvezhe of the lake near Moscow where are
found the ancien® cold-loving Kelosira islandica, living at
present only in the lakes of Iceland, M.baicalensisz ~ typiecal.
diatom of the pelagial of Baikal, and Stephanodiscus bindaranus.
The exact age of this flora is not established, possibly it

- is older (1nter—g1dclal?) The late~glacial stages of lake

Pyr, Volynsk district, are characterized by oold~10v1ng diatomns,

Thue, at the sbart of the Holocene in lakes of the EuroPean
part of USSR in the severe conditions of +ths late—glacial
the cold~loving digtom flora was formed, and ceriain regional
differences in the coinposition of the domlnant species were
marked,

The.diatoﬁ flora of the early Holocenéum pre—boreél'aﬁi'-
boreal times-is lknown from the same points as that of the
late~glacial, and also from the lakes of Karelia {Lak, 1963;

- H&lder, 1951 ), Nero Taroslavsk district and Galichski Kostromst

district (horde, Ulomskii, 1959), It is similar in composition
to the flora of the lake-glacial., The warming-up of the climate
was expressed in the moderation of natural conditions in the
lakes and the advance into northern lakes of diatoms of temperate
latitudes, that led %o the appsarance of a great variety of the
composition of the diatoms. JIn the Ladega and Onega basins

in the boreal epoch there continued %o exiast the dsep lake

~ basing with mass Melosira islandica.subsp. Helwetica, Stephanodiscus

astrasa and others. Similar is the compodsiftian of the dominant
species of the indigenous deposits of the pelaglal of lake
Krasnoye, Among the mass forms are found Melosira granulata,
M, fistans var., alpigensa, m,ltdllca et subap, sumarciica,
Cyclotell ocellata.

~ Characteristic features of the early stages of development.
of the diatom flora in lakes of Karelia are described by

 G.Ts. Lak (1963). Melosira islandica subsp. helvetioca .

dominates in the horeal epoch and in the ancient Ivinsk lake,
which at this time was united with Onega. The composition
of the littoral diatoms from the Ivimsk hasin and lakes of -
the Karelian isthuous is similar to the composition of diastoms
of late-~glacial times. However in Ivinsk lake at this time
some  of the ancient cold-loving species, such as Cocconels
dlsculus disappear, and in lakes Krasnoye and_Glukhoye_ .
Melosira arenaria develeops 1n mass.
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In the Baltic area pre-boreal and boreal time was characterised

by a certain dryness of climate that was accompanied by a

shallowing and partial swamping of lakes, As a result of this

the number of planktonic and benthic species was reduced (Bebrukas).
A wide distribution of uhe inhabitants of the overgrow»h was
obtained.

The rich and varied-in-composition diatom flora of the
early Holocene is found in sediments of lakes of the central
zope of the Hurgpean part of USSR -~ Semino, Ushchemarova, Nero
and Galichskoye, in which are discovered in mass various s
Cyclotells and numerous benthic diatoms (Fragilaris, Havieula,
Cymbella, Gomphonems}. In lakes of Volyn in the early Holocene

.is preserved a characteristic late—glacial complex of diatoms,

but &f originally diatoms were found singly in the deposits,
then in the early Holocene they appear in great quantity.

Thus, in the complexes of diatoms of the early Holocene

- everywhere appears an evident succession from the earlier complexes.,

The diatom flora of the middle Holocene is known from
many lakes of the European part of USSR. In Atlantic time,
with maximal warming-up of climate, there set in more favourabls

-eonditions for the settling of moderately warmth-loving

diatoms in the water bodies of the central zone of the European
part of USSR and the North-west. The diatom flora of the large
lakes -~ Ladoga and Onega — is substantially enriched,. In laxe

Krasnoye, Shot-lake and other lakes of Southern Karelia, both . -
- planktonic and numy%rous benthic diatoms attain mass development.
Ivinsk laks in Atlantic times significantly filled up with :

deposits. In this the number of planktonic species is sharply
reduced, there appsar various Bunolia, Pinnularia,characteristic
for strongly humified water-bodises. The lake is gradually
transformed to & swamp. In water-bodies of the Baltic area

and the central zone of USSR +the diatom flora in. atlantic

~time is wicher in composition. This stage is characterised

by significani eutrophication of lakes. In some of these still
dwell ancient species: COyclotella ocellata, Opephora mariyl.

' The epoch of warming-up climate led to z drying-up of Volynsk

lake that was expressed in almost complete. absencs of diaboms - -
in the deposits. '

In sub-boreal time, when the climate is characterissd

by somewhat greater aridity by comparison with the preceding

epoch, in water-bodies of Karelis marked changes in water-supply
were absent, and therefore the composition of diatoms did not
substantially change, whereas in the Baltic area (in the shallow
lakes of Liﬁhuania%.stdges in the drying-up and degrdddtlon-

of lakes are expressed more clearly. In dsposits of sub-
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boreal times here in mass is foundein epiphytic flora of
Epithewia. The shallowing and impoverishment of the diatom
fiora is recorded in shallow-water lakes of the central

zone of USSR (Ushchemerove, Somino), where the number of
planktonic diatoms was reduced and the gquantity of benthic
species was increased. In the dseper lakes is preservsd a
diatom flora similar to the Atlantic, At the snd of Atlantic
and in sub-boreal time in rich diatom flora colonized numeraqus
water~bodies of the Kol'sk peninsula, on the bottom of which
diatomite was formed. (Poretskll, Zouze, 5heshukova, 1934}

The middle Holocene is the time of +he ollmatlc oytlmum
and the richest development of freshwater diatoms in lakes,
the time of the fardtheast advance of many species to the north

“and the colonization by them of water-bodiss of high latitudes,

In the late Holocene-in sub-Atlantic time-ocourred a certain
deterioration of climate, Tae diatom flora of sub-Atlantic
time is identical with the modern and is better studisd., It
ig known ipn the deposits of many lakes. In lakes of the Kol'sk
peningula thers continue to accumulate layers of diatomite.
The composition of diatoms im these has not changed from
Atlantic to present times. The formation of diastomite occurs
in a series of lakes also of more southerly latitude: in lakess
of soubth lMurmansk distriet, in northern and southern Karelia
(Peltsh, Chernov, 1939; Chernov, 1939). In the larger lakes in
the south of Xarelia the diatomite is formed from speciss of .
Fragilaria. In lakes of the Onega-~White Sea.watershed (Sheshuhcva,
1949), the sub-Atlantic diatom flora by its composition is :
chdracvellbtlc for lakes of the margin of the Baltic shield.
In the bottom deposits the dominating forms appear planktonic
species of Melosira and numerous benthic. species. In the late
Holocene the diatom flora of Ladoga and Onega lakes did not
undergo significant changées in the same way as the flora of
the lakes of Karelia and the Onega—Ladoga isg thmus.

In the Baltic area, %ubnﬁtlantlc time is- characterlvad
by a somewhat greater humidity of climate by comparison with
sub~boreal, that was expressed by a ralsing of lake levels.
The diatom flora of sub-Atlantic time is similar to. the dAflantic, -
but the number of species of Cyclotella is reduced.. Numerous
epiphytes develop: Epithemis, Cympella, Gomphonems. In the
central zone of USSR in subw-itlantic time the basins of cexrtain
lakes appear to a significant degree filled with deposits.
There occurred the shallowing of lakes Somino and Ushchemerovo
that involved in itself the disappearance of plankionic species
and mass development of diatoms of the venthos. The composition
of diatoms in lakes Nero and Galichskoye remains fthe sams as..
in the middle Holocene. In Volyn there set in a period of
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inundation and raising'of lake levels, wherse benfhic diatoms
are established.. '

The modern diatom flora of lakes was formed as a resuli
of a cliange of geographic cirvoumstances during the period of
continuous evolution of diatoms., More clear oharacteriﬁstics
digtinguish the lacusirine complexes of diatoms of the late~

- glacial and Atlantic times.  The late-glacial is a time of.

significant impoverishment in the composition. of the cold-
loving diatom flora. 1In lakes on the margin of the Baltic
shield the leading position was $aken by northern species of
lislosira and in the more southerly districis by species of
Cxclotella and. coldMIOV1ng benthic diatoms,

The epoch of the climatic optimum - At1antlo time — is
the second characteristic atage in the development of diatoms,
when the lacustrine diatom flora was distinguished by greater

richness and varieily, preserving in this its regional peculiarities.

The composition. of diatoms of the late Holocene is similar to

the modern. In the late Holocene ccours a certain impoverishment
of the diatom flora, combined with a deterioration of the climate.
In the central zone small lacustrine basins are filled up with
deposits and lakes pass into the dystrophic stage. '

The character of the diatom population of lakes depends,
thus, on geographic position and natural peoullarltles, and
besides this, the diatom flora in developing preserves in
its composiltion many elements of preceding times.




Literaturs,

Abramova S,a., Davydova N.H., Kvasov D.D, History of Ladd@a lake in
the Holocene according to data of spore-pollen nnd dlatom analyis.
Istoriya ower Severc—gapada, I, 1967.

Vlshnevskaya B.i., Davydova N.N, IHistory of lake nrabnoie (Y@relian
isthmus) according to data of diatom analysis, :
‘Istoriya ozer Severo—zapada, L. 1957.

Davydova N.¥. Bistory of Ladogs and Onega lakes accordlnb to data
of distom analysis.
 Haterialy IT Simvoziuma po Istorii Qgzer oDVQfO*édpddu 5353 .
Kinsk, 1967. '

Zhuze A.P. On the history of the ancient IVlnsk 1ake in the upper
river Sviri. -
Izv. Geogr. Qb-va, 71, 9, (1939 )

Zhuze A.P. Diaton algae in marine and contlnentdl S@lecﬂto of
 Holocene age., : : Co
Voprogy golobsgna, Vilnius, 1961.

Kabailene H.V. Some problens of sbratlgraphy and paleogeography of the
Halocene. S
Stratligrafia chatvertichnyih otleoghenii 1 paloopeograflya
-antropogena yuge-vogtolra Litvy, Vilnius 1905.

KOZ“?@HKO T,F. Diatom flora of Holocene sedlmentm of laKﬂ'Somino,
VQQTOby golotsena., Vilnius, 1961, : '

Kordé N.V. Biostratification of bedlmen+° of lake Ushchemerovo and
basic stages of 1ts history. :
Tr. Labor. saprop. otlogh.,vyp. 6, 1956.

Xorde W.V. Typological characteristics of sediments of lake Wexo.
Tr.Labor.saorop.otlozh., vyp. 6, 1956b. '

Korde H,V., Ulomskii S.N. Brief characteristics of the hydrological regime
and picroscopic aguatic population of lake. Ga1lchsmoye.
Tr. Labor. saprop. obtlosh., vyp. T, 19,9 -

Lak G. Ts. Diatem algas of lake gadiments of Karolia.
Dokl, akad,Hauk 3352, 148, Ho. 1, 1983.

Halyasova E.3., Spiridonova E.a. New duta on strdtlsraphy and pdlﬂowﬂovraphy
of the Holocsne of the Karelian isthous, '
Bdltlc_'i, Vl}.ﬂlu-:;g Tjol LY 2. 196:’0




Oksiyul 0.P. Plora of distom algae of lakes of the Volynsk.district
and their history.
Ukr.bot.Zh. 14, No. 1, 1957.

Pel'sh 4.D. & Chernov V.K. Phytobieclogical examination of lakes of
South Karelia in comnection with the search for diatomite.
Uchen.zap., LG, Ho, 30, 1939

Poretskii V.5., Zhuze a.F., Sheshukova V.3, Diatoms of the Kol'sk
penlnsula in connection with the microscopic comp051blon of
lol'sk diatomite.
Tr, Geomorfol.In—ta all SS3R, vyp. 8, 1934,

Chernov V. Results of alﬁOlOUibql exanination of lakes of liurmansk
dlutrlct in connection with the search for dl&tom1te.,
Uechen.zap, LGU, Wo. 30, 1939,

Sheshukova V.S, 'Diatom_algae of 8ilt sediments and underlying clays
from lakes of the Cnega-WhiteSea watershed.
Tr.Leningx.Ob—va-estestvoisp; §2J vyp. 3, 1949.

kolder K. DBeitrage mur Kenntnis der rezenten Dlatomseniloru
- Qatkarellens,
Ann. Bot, 805, Zool . ~Bot, Fenn., 25 Ho 1, 1951.




- 562 -

Fle. 1o
-O6pRCHEEUA K pic. I

I -~ Oaepa Juromcxo#f CCF (Bedayxac, Rynuutac, HJILI‘uc K ZD. )

2 - osepa Kapenscroro mepemelixa (KpacHoe, fomara B Ap.)}, 3 -

lagozcxoe o3epo, 4 ~ ozepa OueTo-Jagoxckoro nepemsiika {MoT- .

oszepo, Hensckoe), 5 ~ OHeackoe 03epo, & -~ 03epa Kapeabcorof
ACCP, 7 - ozepa KoubekoTo noxyocTposd, 8 - o3epa chexHed mo-

~ nocH Empomeitcroft vacey CCCP (Commno, Jmeueposo, Hepo, Tamwuc-

Roe), 9 — osepa BomumcHeil odnach (Iyp 8 AD. )

| /.- - 24‘“ ‘?““U Z&ym&f/v Sty SS{Q (8‘-8-6’%/@ ﬂr.—a
MW" é?-t/j 2z ff‘a £t> .
Q Loty o Foapeloinmn 1 ﬁf’mw,,-, |
( Kor a0l c%o/?a,,{ Y .—&'55., > .

3~ Zabe Zocloga . fi- ZZ‘,/M{MQ
- Oaega - ma?q, Lolhwnsis (St o for
| _l\"W»—ch\ >, z/m/e{ @’Md(?q” .
6~ Kedno ;;7 iw,,e,g HSS/Q
7~ Zafews ‘g 1A ok mwm%
3 - Lojers cf m«/fm
/aa«.s-ag USSR (S i
f'f-:m? Cw&u/w\?u

r“"\.

“Hant

a"""{ J&nﬁ;&fc?‘b‘"a ,

Lﬁf‘&fr--c) nd i

. ¢
? /za /ﬂ.f..e / V,ﬁwt iy f) ’V’u,h”/ (T‘{‘_l_,"r'k ’;}\ .

LT an

L e, i

= 563 -

- l:tg Y /?{O'C'-wa._;ﬂ«,

Vi Loy leco -l USSA
Puc. T, MECTOHAXOR/BIVE ZHATOLOBX B OTIOEEHUAX O3EP.
| CRSTEO-ZATANA COCP

Qf‘—ﬁ:(é:"? PR Lop /S«"’-ﬁ/hrs-‘-‘-w {“Z’J

s g

st Vo Am g e e




Cfﬁmra Q_}ey*z shie

- 68 -

Xapaxrapﬁﬂe KOMNAGKCH AuaTouell B

.

.}n

(‘mﬂ/')f. woe a-}-\ -ﬁ'rc}.f'-m:q
-1 Hago % Omeacxos HeGoxrgue o3opa mamol Kapeams
gﬁﬁﬁﬁ« laaoxuaggapaﬂﬂ ¥ HapsuscKoro Depomeiza
K28 ¥ (Agravopd, Jazuposa {Bun@apcren, faswmaona, I1967;
nepzo- {Kggcos ;9%?. ﬁanuio- ' Miannoora, ONHpUAOEOER, 19653
b B8, 195 iyse, 1939 el
Chmatis Ladgj& 4 QnejQ Small loies °'t/ S Havesa .
feviod Laxcs & Kavelan TWrhwus '
Melosira islandica . "Lelosiis granpulata (Ehre.)
aubsp.hslvetica 0.Mull. | Ralfs. :
M. disbtane val. alpi- M. italice {Ehu.)} Kutz.
. gena Grun. Tgbellaris ficcculosa
- H. itelica (Bhw.) Kutz, ] (Roth.) Kitz,
- Cgelotella comta (¥hr.)| T. feneatrata {Iyngb.) Titz.
= Antz, var.fenestrate
=2 ¢. vorticose 4. Berg. T.fensstrata var.intermedia
[T odiscue astraea | Grun. _
e L %ﬁghﬁnmn Fragilaria brevistriate
8o laria fenestrata Grun.
% = laba%b } Eu tz. N F. g:nstr;\.ensG(Ehr.) Grun.
g occulcsa Robh. F. ponica Grun. -
ﬁ :r Kitz. ¢ Eunotga fsba (Bhe.) Grun.
S .+ | %, formica Ehr,
el 5. pectinalzs (Dillw.? Katz.)
! Rabenk.
L B. presriapbs Ehr, :
J Navicula radiosa Kibe.
Cn Finnulardia gibba Ehr.
<73 - Helosira islandics aubsp.
1 g pelvetica oiGuun) 0. il
2 k., sebigua {Grun.} O. .
283 . * ¥ granulata (Ehr.) Rapfs.
S8H & g, itslica . {Bhr.} Kibz,
L ERET Oyclotella bodanlca Eulenst.
= o comgiiimr{:) %Eti;:ot } Hust.
Tandic C. qua uneta (8¢ .
g:%:g%rgeigszgca S.Mﬁll, febellaria flocculosa (Roth.}
i 3 Eantz. .
%;ugfstans ver.elpigens | Fragilarie lappouics Grun,
i, itslica (Ehr.} Edtz, F. conmstruens (Bhr.} Grun.
var,ivalice ¥, virescens Relfs.

M. italicz gsub Diploneis elliptica (Kdtz.) Cl.
= subarekica 0. walL, . rinnica ver. . clevel (Pont.)
comta fEh.p? | Husb. . :

E :? gﬁiiftblla once /% Pinnnlaria major {Kitz.) Cl,
# -+ } 0, vorticosa A. Berg. Gyrosigha acuninatua (Kutsz.)}
= S:ephanodiscus astraca Rabeoh..
55 (Bbr.} Grun. Gym'bana &Spe“a (Ehr } ¢l.
E G138, astroes var.oinotolus .
s ] (Kitz.)Grua. Z-.
= Lahellaria fenestrata —

X {Iyegk.) K .

P rlocculcsa Cﬂoth }
Eiitz.

- 569 ~

oaepamc omoxeanﬁ Ceaﬂpo—aanana Cceep

Aare seclimen fe,

o N/

Sl !
Tagnuia I

{/Q/‘“

Qagpe JAxzoscruf CCP
{Kadajnoue, I365)
feiees ot
Lerbuaman $32

IoKuR, I

0aepa choauel noxocy Ep~
poriefickoll yacTy CCCP

}Koaupanxu I19I; Kopnaz,
g56a, d; pxa, Yrnou-

Lages cﬂy" ccrr}m.)

oo hr‘“’—f(’"”n”
/72 F n‘f‘JSS!‘:‘

Laxes

Osepa Bomuuckol oG-

" ARCTH

(OxcEni, I957)

o~
Vaﬁwrz—;"-«: Dus ke

‘Melpsire arenaris lisore
Cyclotells comfa (Zhr,)
Eatz. var.comba
C.combn vnr.oligacbis
{Bhr, ) Gron
Fragilerias construsns vap
venter {Ehr.} Gruo.
Achnenthes clevel Grun.
Havicula.cari Bhr.
¥. pupula Eutz.
%pighemia hyndmannii

. Sm.

Fragilavia brevistriota
Grun, -

E. construeas (Ehr.)
Grun.,

Qpsphora martyi Heib.
Sraureoneis anceps Ehr.
Kevicula cuspidata

Kitz,

¥. vulpina Kits.
g%nnuleria major {Kutz ¥
giidium iridis {Ehr }
Epithetiin zebra (“hr ¥
Kutz. :

Tabellaris flaccale—~
ga {Roth,) Flitz.
Fragilaria constru-
ens (Ehr.} Grun.

F. pinnata Ehr.
Stayroneis phoeni-~

gentoon Ehr,

Havicula
Eftz.
Cyohbella cesstii
{Rabenh.) Grun.
gi turgides {Greg.}

repdicsa

Epitheria argus Eqtz.
E, turgida (Bhr,) ¥itz.
B. zebrs (Bhr.) Kitz,
Cyumbella eistula (hamp )
Grun. .

C. eherenbergil Kitz.

Melogira arenaria Moore
Gyclotella comba (Bhw.)
Eosz,

C. kuetzingisna Thw.
Stephanodiscus astraes
(Bhr. } &

?ragilania cunsbruens
{(¥br,} Grum,

Opephora Eartyi Helb.
Cocconels disculus
{Schum.) G1.

Haviculs ablonga Kitz.
N. scutelloides W, So.
Amphora ovalis Kitsz,.

Helogire
(Bhr.} Re
M. italice {Ehr.) Eitz.
c;clouella combs {Bhr. }
Kitz.: -

C. kuetzxngiana Thivr, |
FPragilsria construens
(Ehl'- ) Ghun,

Cotconela placentuls
Ehr, vad, placentuls
C.placentuls var.
lineata (Ehr,.} OL.
Favicula gastruad Bhre.
¥. scubelloides W.5m.
K. schoeofeldtil Huss.
¥, tuseula {Fhr.) Grun.
¥. wvulpina Kiitg.
Anphora ovalis Kiitz.
v&r, ovalis -
Aﬁrovalis var.libyca

%fanulata

Cymbella sequsiils %.S5u.
C. cistula {Hewp.) Srun,
. Gomphonema scuminatum
Bha.

G. eonstoictum var.

capitvetum (Ehr.) €1,

"Youxamus oasp,
HCYC3HOREHYS ZHETONER

)ésfcﬁa}‘ro)? o—!-{ .
}&,CL .
dISQFf’L’*awzngé

c»TC

of1a.f o130 ¢

STRER Lt L

U T e

e b it e MR e b k8 T




- 570 -

Prr:.'_v@ofr_‘iq,) e r_aﬂf'r.‘a_)
NpedopeansuNi-Bopeanninsi

iUelosira islandica

sursp.bhelvetica O,MALL,

GCyclotella comba (Ehr.

Kate.,

€. kuetzingiana Thw.

G. vorficosa A. Berg.
terhanodiscus

astrass (Ehr,} Grun.

¥elogirg arenariag I&oora
. 1slandlca aubsr:». helvetics

‘M. dist:.ns var..alpigena Grim.

M, grapulata {Ehr.) Ralfs. .
M. italica (hhr ) Kuuz. var,
italica

M. ditslica var, valids.
(Grun.?Y Hust.

M. 1talica subsp. subarctica
0. MB1l .

M. scabrosa Ostr,

Cyclotells ocellaka Pant.

‘Eunotis eclevei Grun.

Dipleneis domblititensis var,
subconstricta A. Cl. )
Naviculs fennoacandica 4.01.
Pinnularias nodoss Bhr. -

Swb « Beitve ] :'-

CytaprrivecKu

Melogira lslapdica

subsp.helvebica OgMill.

d. Qistans var. . .
aloigens Grun.

Kitz.

C. vorticosa 4. Berg.
Stephanodiscus zstraea
{Ehm. ) Goun,

1. Cocconeda disculus
Cyclotells comba {Ehr )

Melosira arenarla Moore
Cpephora martyl Edib,
Fragilaria: constriota Ehr,
{Schum, }
cl, :
Navzcuia scutelloides W.Sn,
Campylediscus poricus Bhy.

[ —

e g i — ety Tt os e

Syoedra wina (NWitzsch.)

Bor, )

Bunotla valids Husb.
Piopalaria virtdis
({Fitzsch.) Ehr.

Epithemia turglda {Bhr.}

Eitz.

Gyolotella kuetzingle—
na Thi.

0. meneghiniaona Kbz,
¢. pcellate Pant.

C. onerculata (Ag.)
Kiltz.

Helosirs sranulata

- {Ehr.} Ralf '
M. italica (Ebr 'y Kitz. |

¥, anbigua (Grun. }
O. Mill.

».] Navinnly scubelloides

¥. Sm.

1.

Cyslotolls kasbzin-

gisns ver, plane-
tophora Fricks
Achnanthes blavai
Grun,

Bicocconeis flexsi—

1g Kbz«
Hevicula scubel-
loides W. Sm.
Cymbella gesatii
{Rab#nh.) Grun.

-Canpylodiscus nori~

cug var.hibernicus
{Ebx.) Grun. -

 {Efitz.

Gyclotella comta {Ehr.)
Eiitz.

8. kuetzinglasna Thw,

¢, meneghinisna Eitz.
¢. ocellgba Pent.

Fragileris congiruens
{£hr.) Grun.

¥, brevistriats Grun.
Byhedra alna {Hitzsch.)
Bhr.,

Wavicula cari Ebr.

N. oblenga Kutz.
Gyrosigme atbénuatum
Eabenh,
Awphera ovalia iz,

Fragilaria construsns
(Ehr.) Grui. :
Staurcpeis phosoi~
centron Ehr.

Naviculz amphibols o1,
Finnularia diatinsuenaa
Cl.

P, viridis var.
intermedia C1.
Epithemnia zebra {Ehr )
Ruitz.

Hantzechla amphio.cys
(,Ehl‘() Grun.




Notice

Please note that these translations were produced to assist the scientific staff of the
FBA (Freshwater Biological Association) in their research. These translations were
done by scientific staff with relevant language skills and not by professional

translators.



