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Fozail distom flora '

The Ffossil diatoms described here come entirely from the
sediment samples taken frém.th@ profile-line BP I - IV, (Samples
taken From other parts of the lake (with a tube_sampler) nave not
been fully worked dut.and wlll not he considered hérg).

It 38 important - as has been pointed out earliér - that the
fogsll thanatocoenoses he fitted intoﬁhhrODOIOgical framework.
The material, which 1s being studied, on.the other'handimm“hibe
embracing enoueh to aggure the repregentation of the main species
compositions In the bysone diatom flora of the lake. Whether the
latter demadd is fulfilled in this study where analys@s afe used
from a certain part only of the lake, can be debéted; but 1f the
pregent day éoﬁditions'of thé Upper 0l1ldlake are accepted as a
standard(norm), then one feels justified in saying that here this
is the case. |
Kethods.

A varyling number of gedbwent samples frow the 4 series,EP I - 1v,
were onlu quaiitatively analysed. Quantitativé analys®s were carried
out on a total of 29 fogall and 3 wodern éamples in B I, II and
IV {see the diagrams and appendix). |
3

For the guantitative analysls of the diatoms, 2 mp” were used

from each sample { wlth the exceptlon of samples from the topmost

¥ were used ( as done

not consolidated layer), in some cases 2+%2 mm
.in tne Lundgvist(1925a) method with a stainless steel rod with a
cavity in one end, which contained this voluwe), then carefwlly

wixed wilth a few drops of distilled water on a cover glass, the


https://core.ac.uk/display/11020329?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

- -

slze of which ls 21 x 25 mm.-After repeated additions of 20% HpOo

and boiling on a stainless steel hotplate, the sample is finally

corpletely evaporated by heat, wade red-hot for a few winutes.

and then lmm@diately mounted on a slide with' "sivax In this way

nardly any of the reaistant blogenic parts of the sé@ple (diatbms,

spicules and some rhizopods) are destroyed but a much better_

opportunity salned for carrying through an acceptéble analyséé.
Though 1 am fully aware of the weakness of the method, I have

used definite volumes of the consolidated sedlments, as did

 Lundgvist. In this analysls each approximately complete diatom

shell (excepf for.ﬁelosiré) has been calculated as a unit, regardless

of whether both parts of the orlginal dlatom cell were combined

or sepafated. The valves of many.diatoms sepabate, when.the cell.

content dissolvesf?ihese might thereforo be in close proximity to

gach other in the eediment gamnple and thus end up in the same samplgﬁ

comsequently such species will be overrepresented if individual cells

arﬁcounted. Yere belong, for example, Frustulia,and some species of

Achpanthes, Navicula and Pinnularia. T have not found it neceséary
to introduce any sort of correction factor for suoh épecies vaen
thelr numbers are calculated' azihelr eontribution to the thanato-
coenoses} one reason is that many specles will vary considerably
in this respect. For the Melosira specles, two aemiwce1l frustules
have %een accepted as one unit. Abcut 700 - 900 frustules were
counted in each preparation ( at least 2 mmB) and this numBer aives
the base for the % calculations of respective species. The total
mieter of Frugtulia frustules in the sample is also {&ﬂermhmdz,
and finally a tﬂﬁmughiscreening for taxa not observed earlier.

In several cases many preparations were studied fromw one gsdiment
sample tut the % calculatlon done on ouly one of these.

Lundgviat (192% a, P.44% ff)has, as already mentioned, used

atsolute numbers in his microfogsll analysis. But the condition of



the sample ( water and vlycerin) hecomes a limitine factor, as
zlycerin, to a zreat sextent, reduces the possibllity of'a reliable
specles determination for diatoms.Were all the blogenic components
of the sample to be recorded, each embedded in a satisfactory
waterial,then the time demanded) fdr this would be™come unreasonahle,
and in the end only sgive doubtful results.To lllustrate wighat is
meant by unreasonable tilme; one wmay cohsider that with a Leltz
objective number 7a (magnification of 58X} and an olular with a.
magnification of iOx,about 15000 fields of vislon must be gtudled
to cover the area of 21 X 25 mm, A great deal of the content can
not be determined with the abovementioned obéective; but requires
oll imﬁersion, whiob again considerably lengthens the time of
analyais. | | |
A complete inﬁeﬁtory éf diatom frustules was done fﬁr two

sampleg (prepafed in the_same way ags the rest of the fossil
material).These results appear elsewhere in this paper and they can
be used_for comparison with the relative values for othef.samples.
Consldering the errors oflthié pseudo- précise method ( the.same
sadiment volume can ba. of varyihg significance in different parts
of the 1a§er~series),-1_do not feel that the result Justifies the
work - time and - efforﬁ and I have therefore simﬁlified the préw
paration of ali the other fossil samplea in the following way.

" The reagop for countine all frustules of Frustulia in each
2mm3 Bédiment,is, firsily, that this genus 1s easily recogniaable,
secondly, 1t is representéd in nearly all fosesil (@xcept for clay
samples) and present day samples of Uppef 0ldlake and it dominateé
nowmawdaﬁs to a very creat extent the microvegeiation of the lake,

but 1t exhibits clearcuf fluctuations in the fossil layers,

Frustulia apvears lndeed 1o posgsess a considerahle ecolorical
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plasficity'but there is a guantitative 1ncrease iﬁ aﬁ environment
-with a low concentration of salts resp. within a pH of 5.5 - 6
in the water system of Ldnga. It wizht then be juatified to rive
the total number_of frugtules for this menus, as well ag the %
_value, though these figures must be accepted with a certain
reservation and at the most Oﬂlj show the trend.

The dlatom coritent of the sequence of layers.

The oldest p&ru;;f the studlied layer-sequence glve little
information aboeut th; diatomflora which then exliated 1n the Upper
Oldlake. The clay, which appears to hav%heen deposglted at a con~
paratively fagt rate{ in BP If about 70 cm in less than 1000 years),
contains quantitatively insignificant amouhﬁs of blogenlic material,
up to the vicinity of the clay and the clay-mud border and it con-
sists mostly of unidentifiable dlatom frustule fragmenté along
with the pollen. The environmental cpnditions at that tlwe most
likely did not allow for muéh dlatom production because the turbid
clay mixture lnhibits algal growth.lln the upper parts of the ciay

( about 10 - 40 cm under the boundary of blay and clay-mud; In

BEPI Jjust under thils bodndary) theflora, poor 1in number and specles,

consists among others of: Anomoenels exllis, A.sgrians v. brachy-

- 8ira, Cymwbella hebridica, Eunotia exiszua, Z. robugta v. Siadema,

[ .1 .
Fraglliiaria construens, Frustulla rhomboldes and v. gaxonica,

Gomphonemsa acumknatum v, coronatum, G. longilceps v. sumelavatw

f.graclle, Havicula coceoniformis, Pinpularia gibba, P, interrupta

P. malor v. linearis, Stauroneis phoenicenteron, Tabellaria £im

flocevloga (gee diagram, Appendix)

A chahge occurs in the uppermost payt of the clay (BP II; I1IL,

IV) and in the mud-clay over it (BP I) where the number of specles
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and of individuals increases greatly and the main part of the
fessil layer-~gequence gtarts to appear. Thls indicates a congider-
able change 1n the envifonment dueging a relativély short time,

- The transition in EP I from the characteristically poor dlatom
flora of the clay td the rich flora of the mud-clay, appears to

be caused by the iowering of the water table, which, among other

' thinﬁs, stopped the sedimentation {of the clay) for a time aﬁ BP I,
while it continued at greater depths of the water When the water
<Lﬁ%e rogse agaln to its former level, and the sedlmentation started
again at BP I, the dlatowm flora of the lake nad-already changzed
‘and. thus the dlatom rich layers are deposited-straigh£ on to the
fosslil-poor clay.

While the dlatom flora was changing,'thé lake level wag somewhat
lowered and_tﬁé mudchay addition gradually dedreased, then clay- |
sedimen%gz}radualiy replaced by mudmclay'énd mud and the water
level rose azain to at least the same level as nriof.to the lovering.
| ' The change in the diatom flora - brough‘t out,firstly, several | |
speciﬁes which from then recur@'in nearly every samnle to the‘pr;-
sent day; secondly, thogse which appeared for a short or a long BpE
period in the developmental history of the lake, but are missing
from the present-day vegetation. 4 third group is formed by such
dilatoms which appear 1rregularﬁlj and sporadicalLy, with a dilatom
_here and there ]Jlthe;“wers, | some onlv asg fossils even a few in the
preéeht-day vegetation,

1. Specles with a characteristic cccurrence,

Fragilaria leptostauron v. duhia has a place apart amongz the

taxa which oceur with a larce number of individuals within a limited
part of the layer-series. This diatom apnears Tirst, a few frustules,
~in the uppermost 10 - 15 cm {(r¥ II, IV),but.,gradually; as the

clay.is replaced by wmud sedliment, it increages rapidﬁly in nuuber,
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reaches its peak in the clay-mud and ﬁhen digappears in the lowest
part of the fine-detritus-~-mud, At the peak its part of the thanato-
coenoges ia 15 % in BP Iﬁ, 10 % inp BP I (ilmuRdiately ahove the
Oiay_)- |
ﬂo other diatom shows such a characterlstic occurrence in the
Toggil flora of Upper Old?lake an@ the spsecific environmental |

conditions requlred to induce this sudden and short bloom, cannot

even be suessed at. Hustedt (1931 b, p. 155)offérs for Fracilaria

leptogtauron v. dubla only " sehr zerstreut" (very dlspersed).

A, @leve-Euler (1953 a, D. 38) bnly zives one contempdrafy and

two fossil discoveries (Finland), and Foged (1947{ P 54; 1948 pp,
16, 45, 50)a few present day disodveriés in Denmark. when the'. |
manuscript for this paper was ready for the printer(§s4/55 transi-

tion), & work appeared by Fjérdingstad (1954,p.6, table 11)

mentioning Frazilaria leptostauron v. dubia. This diatom, as well

ag Prasilariza pinnata,ls importent in & fossil layer-gequence

in Jytland which dates back to early Digas- time,

In the water system of Lgngan Frazilarig leptostauron v. dubla

has been found evén in the presentwday vegetation, namely in the
Outer Uld-lake and Landl-lake, thouzh in very smdll amounts.

. several bf the specles, which lived at the same  time as this
Egggé&gf}é.in Upper Old-lake, hut later died out there, have hesn
found in the present day vegetation of Quter Old~lake and LandBe-
lake. | | |

The composlition of this fogall diatom flora.in the Uppef Old;»
iake follows, as well as £he krown occurence in the present (receﬁt)
day vegmetation in Upper Cld-lake, Cuter Old-lake and Lahdﬁulake. |
(Fossil sawples: in RP IV no. 123%, 125, 124, 127 - resﬁ 187, 152,

- 157, 172 em under the sediment surfacej in BP Il no. 46, 48, - fesp.
90, 97 em under the sediment surface; iv 1P I no. 11, 12 - resp.

30,35 om under the sedinment surface). Takle p. T75,75,77.

o,




Tossil diatoms in deposits of lake Gvre Oldsjin
contemporary with Fragilaria leptostauron v. dubin
{zone V), and the same taxa recoxded in the recent
vegebation of Ovre Oldsjin, Yitve Oldsjin and Landd-
sjon. : : :
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Only that part of the layer-sequence to which Frasllaria

leptostauron v. #ubla 1s tled has 153 out of the 179 taxa In this
fossil flora, that is 85.5 % in common with Quter 0Old-lake, Lands-m
-lake or the present day vegetatlon of both lakes, but not more -
then 125 ( hardly 70%) with Upper Old-lake.. of the 54 fossil téxa)
which so far have hot been found in the present day vegetation of
Upper Old-lake, 34 (63 %) are found now in the vezetation of Outer
0ld-lake and/or Landd-lake. | | |

It should especially be pointad'out in thils context that the -
material gtudied from the present times Quter Cld-lake and LandB--
lake 19 far from as comprehensive ag that fbr the Upper Oldnlaka;
and_positive slmliarities, therefore, between the fogsil fldra of
Upper Old-lake and that of the present day flora of the other two
lakés,aré +ost likely larger than thaﬁ which the material brings. |
- out. ‘This could therefore indicate'that even the différence hetween
Upper Old—lake on one slde and Outer Old-lake &nd Land8-lake on the
other gide gs larger than 80 far.shown with respect to the pregsent-
day specj.ea conposition. |

Contemporary with Fracllaria ;gptostaufon‘v. dubla, three other

taxa 1n Upper Old-lake reached their highést % part of the thanato-

coenoses of the gediment, namely, Amphora ovalis (4%), Anomoconeis

Zollengis (12%) and Denticula tenuls v. cragsula (3%).{ These are

“the higheat pereent-valués Tound). A1l three were of little

quantitative impoftance onc¢e PFrazilaria 1eptostauron v; dukia
had died out. Denticula disappeared completely just before the

R S,

_time of the hig Betula-climax, while ﬁmphora continued gtill somé
way up the layer-sequence, rareﬁ[y Ifirea_chingg the ratlonal .pi‘ﬂe—pollen
level. { The very few discoverles of Amphora above this 1evéi in
in PP I are moat 1ikej.y there through the erosion of older sedi-

mente and a relocailicu of the foagils.) Anomoeonels zellensis




has even bsen found in present-day sediments, and exists most
likely, thouzh rare, now in Upper Old-lake.
: thege _

The species list shows that] ? dlatoms can now be found in the
present~day vegetatlicn of Outer Old-lake and Lando-lake, htut only
in small quantities. |

Nearly all the taxa, which occur In the same thanatocoenosls

as Fragilaria leptogtauron v. dukla, have clearly llived on in the

Upper Gld-lake after thig diatom disappeared and mogt of these
continued for gulte some tlwe up through the sediment series.

But Cyeclotella comba and v. oligpactls, Fragilaria pinnata, Navicula

bacillum and N. hupszarica and v. capitaté have oﬁly heen found in

thoge sawples which contain Frasilaria leptostauron v. dubla.

But the above wentioned taxa, with the exception of Fragilaria

- pinnata, are very few 1n numbers and it is uncertain if they
really have only this limited dlstributlion in the sediments.

Cyclotella comta and Fragilaria pinnata now live in Lurdd-lake,

Yavicula bacillum lpn CQuter Qld-lake.
- climax _ '
At the time of the Fragllaria leplestaurcen v. dubkls), Prustulils
_ -
rhomholides v. gaxonica was both absolutely and relatively of sub-5

ordinate importance in BP IV, somewhat wmore prominent in BE I amd
II1, buﬁstill definitely low. | |
| Fruétulia 1s, at lesast In LandB-lake¢,conslderably less fre-
guent now than it is in the pregent-day vegetation of Upper Old~w'.
lake. | - |
Other taxa, which appear to be limited tO'a.defiﬂite vart of

the older parts of the layer-sequence , aref Gyclotella antliqua

Navicula pseudoscutiformis and Nitzschia denticula found at the

same level as Fracilaria leptostauron v. dubla and at the most
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up to de-level; Pinnularia.also reaches this high up but with a

delayed starﬁ.They are all represented only by one or a few
frustmles.

From the lower part of.the_fine detritug mud and on up past
the d-level but not up to c-~level, the followlng cccurd: Campyl-

odiacué hibernicug, Cymbella cistula, Epithemia sorex, Gomphonema

subtile, Hantzgehla amphioxys v. vivax, Melosira italica ssp. sub-

arctica, Navicula anslica, N. bacillum v. gresoryana, N. cugpldata
. Hltehcockil - _
N. pupula and v. capltata, Neldlum Ixkdis and vxxappXistuuxzari

Pinnulayria lata, P. noblllg.

With the same heginming as the above but with the addition of
surpagsing the c-level, above which they obviously'have died out

in the Upper 0Old-lake, are the following: Cyclétella kitzingiana

PSR A

v. radiosa, Cymbella affinis, C. cuspidata, C. cymbiformis, Hpi-

themla arsus, Gomphonewa constrictum, Neidium iridis apnd v.

ampliatum and Tetracyclus lacustrig,

Of the abovementloned taxa( Trom Cyclotella antigua)about 2/3
éré fbund in the present day vezetation oiﬁuter Oldulake or Landfw
1ake or both. |

Apart from such dlatoms which only are found sporadically in

the sedimentsa -~ such as Cywhella amphloxys and (. Ehfenberqii'only

at the d-level, Cymbella equalls and Zunotla haArRkxXarx crista galli

inmmBdiately above this 1eve1, Hunotia hactriana and Tabellaria

pinalla on resp. Just above the chblevel, as well as present tine.

~only Eunotia denticulata v, fennlieca remains, the ocecurrence of which

can be relatftively easlly delimited to a certaln portion of the
latter part of the layer-sequence, dStartins with the c-level it

has been found in nearly every sample up to present~day; bhut is

| obviously wmisgina iIn the older sediwents.
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Eupnotia lunaris and Péronia Heribaudlil are not found uxz@eErxkhe

_ G
below the d-level, but at that lekel the oldest specimenatfound

and from then on sporadically to the present tilme.

It is worth noticing here that Peronia, which is very prominent
in the present~day vegetatlon, dld not exceed 1/2 % in any sample,
and usually not that much.

Solitary frustules of Anemdeoneis serians have been found in

the uppermost part of the clay at BP II all the way to the very
'youngestg sediments. But at BP IV the eaxljest apnearance of this
sp601es is Just under the d-level. In the three Drofiles which have

been studied quantitatively, Anomoeoheis serlang shows a steaaily

increzsing percentage of the thanatocoenoses in the younser parts
" of the gediments and haé a climax &€loge to the-d-level.

2. Specles which occurg repeatedly in the layef*sequence.

~The following are present nearly everywhere in the layer-sequencey

at least from the uppermdst part of the clay(zone V) and to our

presert day and g only In exceptional cases not found in

the samples.
: p. 79~-80

A comparlson of this list with the diatom d*ayrams showa that
legs than half of the taxa on the list are represented among thosa_
which reach 2% or more in the respective thanatocoenosés.'ﬁoétzof
dlatoms, whilich reappear regularly iﬁ all the_samples,repreSent thus_
& quantity lesgs than 2% %} the observed thanatocoénoses, and often
every less than 1 %. | |

kwony the taxa which occury repeatedly, Achnanthes flexella,

Bunotia arcus and #Heloslra distans v. lirata reach thelr hichegt

% values approximately at the game tiwe or gsomewhat later than the

climax for Fraeilaria leptostauron v. dubla, For Cyclotella kutz-

lnegiana v. planetophora the climax 1s hiher but still under the

d-level.
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Anomoeoneis exillis and v. lanceolata 1s more Amportant in the

thanatoceonoses under the d-level than above this in BP IV and II.

Similar conditions are found in BP I, with the exception of tLhe

‘present-day sample( taken with a tube sampler(?))}, whlch is not

fully comparable to the rest.

. v
The shape of the curve forf Apomosopnels serians v. baqchysira;

yhich 13 generally of'quantitative lwportance, shows diffuse alter-
nations of maxima and minima and nothing specific, which would
allow for correlation with certain levels in the layérwsequence.

Amphicampa hewicyclus and Eunotla trlodon show'a'vague trend to

a relative increase above the d-level towards a maximum in the

proximity of the c-level.

The diazrams of the absolute numbers of frustules of Frustulia

rhomboides and v. saxonica per 2 mn? of gsediment clearly show

fluctuations. All three profiles show the minimum for v, saxonica

in the mud-clay {(zone V, sample no. 125, 46, and 12). A suwall
maximum was found closé_to the d~level In zone IV and then flrst a
decrease_and then an increase in the nusber in zone 1JI. The

absolute maximim 1s reached ahove the c-level.

Somewhat simlilar but wore irresular is F. rhomboides , hut the
number of frustulec is considerably lower.
Obly isolated frustules nave been found of f, capitata, sone

more’of f. undulats, but much lower in number than v. saxonica. .

The difference in tﬂe nuahers of Frustulla in the three pro-.
filés cbuld be by pure chance and the .differences ars not such |
that they can directly be related to differences.in depth of water
at the different gaupling atations. | |

3. The total distom content In two fossll sanmples.

The total content of two sawples from the sediment'series
»P IV, one of 4mm? and the other 2 mmB,were studied, The percentage
valueg - cakculated frow the absolute nmumber of Ifrustuled in the

resp. sediment volumes- are presented at and from 1%
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Totala wiingden dintomdskal pr 4 vesp. 2 mm?
seddintent 1 prov ur 117 (147 em under sediment-
vtan) ocl ne A1 (22 e wnder sed.-ytan) i BP

1V, Ovre Oldsiin,

Total number of disten frustules recorded in two
samples vesp, 4 and & o’ gediment, Sample no, 117:
147 em below sediment surfaee? no, 94: 22 em helow

~ sediment surfaee, BP IV, lake Ovre Oldsjon.

Nr 17 Nr a4
{147 em under sed,~ylan) {22 et vinder
Antal  Antal heriilos, Mﬁ;;i’,:im)

nrdonem® pr 2 mmt % pr ot %%

Achuenthes
affiniz
de pressa
eliptica
flexella
— v. alpestris
Holstii
mintissima

— v. cryplocephala

Amphicdanpa
hemicyelng
Amphora
ovralix
dnamacaneis
devipiens
crilis et v. lanceo-
lata
follis

serfans

— v, brachysire ot

f. thermalis
subtilissima
zellensis

Caloneis
obiusa _

Compylodiscus
hibernicus

Cyclotella
mitiqua
kiitzingrana
= ¥, planetophora
— v, radiosa
stelligera

Cynthella

" affinis
Cesalii
eisiula
cuspidata
eymbiformis
gracilis
hebridica

16 8
42 23 14

9 1 —
243  121° 108
37 18 6
— 1
28 14 —
26 13 5
10 5 859 4
19 9 J—

3 1 —_—
2244 1122 . 8 44 2
8 4 .. 40

— : 378
4135 2067 14 2067 9

4 g 6

3 1 3

2 1 —

3 1 —
.3 1 —
317 158 1 7
7820 3010 26 1458 6
1i0 85 —

4 o —_
18 9 —_—

8 4 —

5 2 _—

vi 3 —

2 1 1
250 125 500 2
— 364 1

G- 657672 N. Quennersteds
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Nr 147
(47 eny under s,y iank
Antxl  Autnl berdkn,
prdmm®* premm*

[P R L IR AT

§1

] |
{22 emunder
sl yian)
Antal
pr 2t v

meeria

snavientiformis

perpusile .

ventricosg.
Dentienia

tennis v, crassula

Diplonety
Celliptica
Jinuica:
etersenii-

Epithemia
argis
sores

Fnotin
archs
bhaetrians
bigiliba
denticulata
diodon
cevigua
— V. compacla
Jaba
flecrosa
lapponica
lunaris
Metstevi
— v, hidong
monodon
— . bidens
—— ¥, maior
paltedasa
parallela
qrectinalis
— ¥, Hriner
— — T impressa
— — f, intermedia
palyghiphis
pracrupte
~— v, inflata
robuste
— vy, diadema
— v. {etraodon
seplentrionalis
Steineeked
sudetica
tenclla
triodon
valida
teneris
Fragilerin
constriens

13 G
130 G5
60 80
49 24
2 1
3 1
2 1
2
88 44
2 1
9 1
21 10
63 51
5 2
14 7
1
9 1
R 1
2
3 1
3 4
1
26 13
i
1
170 5
43 a1
9 4
8 4
1
9 1
40 20

120
1
131
6

195

16
]
155
18
s 1
19
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. Ne U7 Ne i Nr 117 Nroad
(LT e under sedl-yinh) (2 cmundder (LT e wndie seida-ytan) R emondder
Antal  Antul werfikn, ‘“(:":,: im) Antal - Antal berfikn, 5‘:\:“?:1["}
PrebmmE e oam? %, [ LU T T Pt pe 2 ot 0 TR Bt %,
rireseens 110 n 1 Piunularia
e Y T DT 40 i) 40 Chrerieostati — 2
Frustuli : erticifera — 1
rhamboidoes 625 a1 3 T dactiplns 5 2 i1t
—— V. &ereitied o divergens 3 1 G
E.oundulate 85580 4200 26 10715 47 -— v, elliptivn —_— 1
— — L eapitata 35 17 121 divergentissime 1 ——
Gomphoenema gentilis 1 —
acnminalum 2 1 2 gibha 48 HLA 218 1
-— V. Brebissonii 1 — — v. lnearis — 106
—~ Y. coronatum 123 61 133 — v, paree (7) - g .
constrictum 13 G 3 gracitlin 4 2 —
inéricatum _ ' hemiptera — 7
v. pmitim | 4 —_ inferrupla 2256 112 a3 2
tongiceps v. swbclava- . — 1. minntissinia 35 i7 ]
an £, gracile GO 30 108 legumen 1 —
subtile 2 1 — mtor 4 2 32
- Meloszira ) =V, lincaris — 2%
distans 123 6l 914 1 mesoleple 13 G .3
— . livain 16855 827 g 118 : microstairon 43 21 201 1
e — . lacustyis . 13 -— v. Brebissonii 1 22
— — §. seviaia 10 5 3 — — £, diminuwie 14 7 183
italica ssp. subare- nobilis 7 3 -
tica 290 145 1 — platyeephala g 4 &
Neviewla ' subeapitate a 1 —
bacillum. v, gre- ~— v. hilscann 86 43 27
' goryana 4 9 — tenuis 1. subundate 12 o IR
“coceoneifornis 232 116 426 2 "f”?"?“m 85 17 39
eryptocephale 33 16 1  wiridis 5 2 16
v, exilis 15 7 — — v. sudetice 2 i ‘ 23
loheline 550 275 2 292 1 Rhopalodiz
paendaescutiformis 3 i e gibbe - 2
pipule 4 9 — Stauroncis
— v, rectangularis 7T 3 — anceps 24 12 - 13
radiosa a7 i3 4 — f. gracilis 20 10 38
— ¥, lenella 7 3 3 legumen 4 2 1
siihrensis v, inflatg  — ' 9 ploenicenteron 6 3 ' o6
tusculoides 1 — Stenopterobia
Nejdinm intermedia 2 1 7
afffue v. amphi- Sutivells ..
rhynehus 26 13 8 linearis 4 2 1
— v. longiceps 12 G S robusta i G 4 3
bisuleatvm 30 15 - b . v. splendida 3 1 -
iridis T. rernale 7 3 —_ Synedra
— v, aniplintum 3 1 15 ulita 4 2 -
. . ! Tabellgrian o
Nitzschia flaceulosa 90" 45 415 2
engusiata v. genln 26 13 30 . . .
denticitla 9 1 o quadriseptala 38 19 48
. " Tetraeyclus
Jonticola 73 36 32 lacustvis 7 .
hantzsehiane 20 - 10 3 “
Peronia .J — ¥, Strimosus 2 —_—
¥
Heribaudii — 1 Summa 29628 22514
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Aehwanthes
kreyophila (ree))

Tinearis vo pusille {ree))

Calonris
bacittum {ree.)
sehumanniana v. bi-
conslricta
Cocconels
cholnolyans
Cymbeila
bouleana {rec.)
eistula v, maculata
microcephale {ree))
Diatoma :
eloitgatum v, tenite
rufgare
— v. productum
Junotin
alpina (ree.)
eleguns {ree.)
exvigha v. bidens (ree.)
gracilis {ree.)
Innaris v, eapitatn

{zec.)

Melosira
distans v, lirata £, la-
enstris (ree) ’
roesene
Meridion
eirculare (ree)
Narienla .
americang  (ctt skal,
won I1T)
ataomus {ree,)
Neddivm
affine
Nitzschia
padea I, minute (ree.)
Pinnularia
appendiculata (ree.)
— v. budensiy
Brundelii
Braunii v, amphi-
cephala (vee.)
gibba £, subundilata
leptosoma £, Grunowii
striata. (ree.) '
sihsolaris

— v. subarvenata (vec.) Surivella
delicatissime {ree.)

lapponica (ree)
Hnearis v,

{ree.)

pectinalis v. ventralis
{rec.)
Fragilaria

- virescens v, mesolepla

s RPN

Fig. 22, Fragilaria leplostauron v. dubin (27 X F g, TstefHOp)
och Cyelotellt comtu (.h.) i lergytEja (xon V), Ovre Oldsjin,

Tévat, en 1800 »,

Fragilaric leptostauron v, dubia (B7 X7 p, 7 sle.f10 p) and
Cyelotelie comta {righl) from clay-mud (ronc V), Ovre Old-

sjon. Magnification c. 1800 .

constricte

.
Aeluanthes Nevioalu
anz{riuea cdri
Levandert Llusteddtii
nofoza N rassked
rupextris’ winima .
trinedis (skal) — v, alomoides
Aetivella wminnsenia
punctata rotucand
Catancis Neidinm
ladogensis bisuleatum L. undula-
— V. densestriaty - tim .
Coceoneis Nitzschin
placentuly dissipata
Cymbella Pinnnlaria
lunceolatn harealis
turgida gihba v mesogongyla
Diatema mierostanron L. biun-
anceps (skal) dulata
Eunolia wmofaris
bigihba v, pumila Stanroneis
pectivalis v, wndulata anceps £, linearis
pricerupla v, bidens mgmaeds
sideliva v, bidens  Btenopterobia
Fragitaria intermedia v, capilala
eostricla Surirelle
— 1. stricle angusta
Melosira Synedra

distuns v. alpigena
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Fig. 21, Distoméer fein

adna v, amphirhynchus

c - d

samma prov: lergyttja, 162 em

under sedimeulylan (BI* IV; zon ¥, 0\'1'_0 Oldsjémh.

Diatoms froin the same sample: elayaoand, 162 em helow
the sedimeont surfaco (BP 1V, zone V, Owro Oldsjon).

n. Navicule lobeline (56 = 6,3 p, 12 str.J10 p). 1150 =,

b. Denticula tenatis v, erassule (22,0 x5 p, ea 27 str.f10 p}.
2100 x,

¢. Fragilaria leplosturron v, dubia {35 » 5,6 g, ¥ str.f10 ).
2500 =,

d. Neidiwm Hitcheoolii {60 » 19, 18-10 st f30 p). 1050 *.
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Thig specles 1llist shovws, amony other things,'olearly the ugual
situation ih the thanatocoenoses of .the Upper Old-lake - and even.
1h the bloceanoses, nawely, that obly a very swall part of all the
pregsent taxa have an indlvidual percentage number of one or over.

 p. 81 -82  fese .

4. Other diatoms in the layer-seguence and in the present day

vezxetation of the lake.

In addition to the diatoms mentioned in the dlagrams or in the
ﬁext,_are a further 40 odd taxa, which occur more or less sporadl-
cally in the fossil layers. More théﬁ half of these ha#e;.furtheru
more, been observed in the présent vegetation of Upper Cld-lake
{epecially pointed ocut in the followingllist), but none reaches .
any slgnificant quentitative luportance. The diatonms in thg fogsil
sediments of Upper (Qld-lake, which g0 Tar have not been mentioned

are ag follows: i

I_l
List {p. 83) here _ _
- . L ] 4 = -~ -~ : : .
A total of 36 ssdiment samples of the fossll diatom material
were studled 1n reasonable detall and a further 20 samples rather
superficially. 200 - 400 samples have besn studied from the
present day vesstation of Upper 0ld-laké and of these > 200 in

more detail than the rest.fConsidering thls difference hetween the

'fossilland présent day material, i1t ig surprising that only atrout

40 outof the round-ahout 2C0 présenﬁ day BRHRIES diatom taxa ~ and
only thoée-that are rafe - aee migslog from the content list of the
foggil flora. It is thus probable that the content of the rather
few fdssil gamples Trom thils limited paft of the lake still.may
represent the main Points of the chancing diztor floror during
the postzlaclal tine in_the Upper Old-lake.

The followlins taxa are noﬁ present in the vesetation of Upﬁar
Old—lake? tut have hot been found in the fossil material.

List
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5, The diastom~thanatocosgnoses ag indicators of environment,

Masang However lmperfectly the autecology of the diatomS'B
khown,.the changes in the thanatcocoencsesg of the layer-sesgquence,
throursh to our time,can really only be mnterpreted-as reflecting
changes in 4298 trophic levely

The species composition of the upper part of zone V, re-
gembled, a8 eérlier mentioned, more the pregent day vegetation of
Outer Oldwlake and Landt-lake thén that of Upper Old-lake; this
indicates that the environmental conditions whioh.existed then
resemile less the present day conditions of the lake than the
conditiohs of the other two lgkes. There is,in addition,'the pre-
sence of such taxa, which rave not been found in.the present_day'-
vecetatilon within_the lake system and their demand for a ppecific
trophic level considerably hirher than that offered by the Lgngan

lakes at thils time, such as Cawmpylodlscus hibernicus, Cyclotella

g6tiqua, 6. comta v. olisactls, Cywbella angustata,Denticula tenuis

Epithemlis sorex, Melogira 1talica sap. subarcilca, Nitzachla denti-

cula, Pinnuiaria noblllig.

These dlatoms now live in other locatlions in Northern Scandin-
avia under environmental conditions which differ in some asgpects

. - . [ . )
much from the envirommental condltions of the Langan lakes, with

regpect to pH, conductivity and calecium, Campﬁylodiscus hibernlcus

is found In the upper parﬁ of the Skellefte-river ugter System

{the lakes Vuogpgatjdlmejaure and Sidvajaure: pH resp. 6.8 and 7.0;

X1 g 3% -~ B4, 10_ 6 ; Ca 2.10, 2.04 nmg/l; Na 5,98, 5.56 meg/L ang

more( Quennerstedt unpublished data)). Cymwbella anszustata was found

by Hustedt (1942, p. 130) in the Abisko area (pH 5.5 - 9)" (heufig

{freqguent) bel 7.7 ~ ©}". Denticula tenuig I found in 1946 in

o -5
gmna-]_ake(Ph T.6 - T.T3 X g St) . 10 73 Ca0 about 10 ug/1l) and also

very plentiful - along with'dymbella fihrenberzil & the very calgium
6

rich lake, {j-lake (NE of Ustersund) (pH 9.0; %, g125 107V, for
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further data about this lake and Amn-lake see XK. Thomasson l952a;

1951 ,p.3%7).Nitzschia denticula 1s cowwon in the Abigko area,

egpecially at pH.> 7 and has also heen found at pH 6.2 - 9 (Huétedt
1942, p. 150).

Thé present differences In environmental factdra hetween
~ Upper Old-lake, Cuter Old-lake and:Land6~1ake are clearcut 1in bH,
conductivity and catlon content of the water ( see the table for the
‘three lakes). The extreme values for pH are 5.7 - 6.&_(Upper Olad-
lake), 5.1 - 6.6 (Outer Gld-lzke), 6.5 ~ 5.6 (Landt~lgke). The

values for conductivity llie hetween X,o 7 and 8 1in Upper Old-lake,
18

8.7 - 12 in Outer Old-lake, and 15.6 - 17 in Landb-lake. The varia-

tion in the Ca content wa%b.24 - 0.50 in Upper Cld-lake, 0073_—1.48
Outer Old-lake, while Landd-lake only had 1.66 meg/1.

T™iis reflection of a successglively lncreaging nutrient level
downstream§ from Upper Old-lake 1ls expected and 1t is rather aur-
pridiﬁg that the differences are not even gfeater. |

When species, which only afe known from more nutrientﬂrich &1~
?ironments than the present one in Upper ¢Gld-leke, diaappear
completely in the layer-seqguence or are much reduced in number and
frequency - then the pfime reagson for this must be the decreasing
nutrient level. Upﬁer.ﬁldylake hhs thus undermone a-meiotrophication
towards the present timef) |

The gradual dilsappearance of such dlatoms has evidently
happened rataer slowly and most of thew survived to Just after the

IRty

a diatom, Cymhells LEhrenkergll, whilch has not heen Tound in the

older sadimentg. If isolated discoveries ol this specles, which
"Gehtrt zu den charakleristischen Leitlformen alkalischer 3ean"
(telons to the characteristic indicators of alkaline lakes) (Hustedt

1942, p. 133) and which lives in the AT lsko ares within a pH range
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L. _ _ at all
of 7.7 -~ 8.4 {L:€:) can be uged as indicatora, Baykuxikrxdmukt,

then one might gay that Cymbella Ehrenbergll rather indicated an

auxotrophicabion L ;

It is even feasonable o assume that eaqﬂtﬂﬂﬁﬂcamﬁn E cccurred
in Upper Old-lake at the time befére the Betula Glimax, namely,
as a result of lowering of the water level whilich took place then,
Thig considerable lowerine of the water level, cauged gsome of the
sediments of the lakeé to erode, whereby nutrients were.motiliied
and thus benefitted the free water of the lake, which again in- _
fluenced the #égetation( see Thunmark 1937, p. 132; 1945,'p. 141 £F,
'1948, p. 33, Collini 1939, p. 19, Lillieroth 1950). This _mgm ex—
plain why'sq many of the more assuming parts of the Vegetatibn
have heen able to survive for & considerable longer time.

Sedimenté abtove the c-level ( the rational pine pollen limit)
-8till contain socwe épecies, which_now are migsing.from the pré%nt

day vegetation of the lake but present in Cuter 0ld-lake angd Lands-

lake, namely, Cyclotella kutzinslana v, radioéa, Cymbella affinia,

C. cusplidata, C. cymbiformisg, Epithemla aréus, Gomphonens BEaniik.

constrictum, Neidium iridisg and Tetracyclus lacugtris.

The 50 odd taxa, which are found in evepy_sample throuzhout
the whole serles, along-with the more demmﬂing%didtoms,are such,
which now generally occur® withip the greater part of the lake
system and which obvliously posegs a conglderatle ecologicél
flexibility.

footnote p. 84 _
(i> From the Greek Hﬁ(éu’to rake less: the term (in consultation
with Prof. Du Rietz) proposed as opponents to Thungmar£%(1948,lp.32,
3%:, see Lillieroth 1950,p.8) "auxotrophication" (greeko@f%oaincreaée]
Thege terms, wnlch are meant to replace thexpyrxEgrRk past_and in-
consistently used "olivotrophication" resp. "eutrophication"
lndicate thus a changé in the troahiclevel,.regardless of point of
-origin and repardless of the distance on the trophication scale.

(The term melotrophication was first proposed at a limnolowzical
seminar in Uppsala, 20-5-,1952)
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6. Summary. The dlatoms in the post-glacial layer-sequence &f thi,

gpper Cld-~lake.

7one VI and V, the older part. While.tbe Upoer Cld-lake wag
fed by pglacial water and a fast clay sedliumentation took place
(Zone VI and thé older part of zone V)the diatom flora appears to
have been rather poor in speclies and camposed mainly of such taxa,
which presently are widely distributed within the water systen.

7Zone V, the younger part. The younger part of zone V sghows a

gradual lowering of the water level( most probally colneiding with

the maximal distribution of Hippophaé by the lake) mnd a guccesgglve.

increase in speclesg and numbers of the wikroflora containing dla-
toms, which are at present missing from the lake ( in addition to

a considerable part of the present day specles composition): guch

ag Amphora ovalis, CGyclotella antiqua, C. comta, Gymbella cistula,

Denticula tenuis v. cragsula, Lpithemia arsus, Frazilaria lepto-

gtauron v. dubla,F. pinnata, Gomphonema oonstrictum, G. gubtile,

Melosira itallca ssp. gubarctica, Navicula baclllum, K. hungarica

and v. capitata, N. pseudogcutiformis, N. pupulsa, Hitzgchla denti-

cula,Pinoularia norilis, Tetracyclus lacustris.

In the mud-clay, which brouzht about the transition from clay

to Tine detritus-mud, and which was depogited during a new Im-rise

mxmauz in bhe water level, Fra=ilaria lentogtauron v. gubls had its

climax along with Amphora ovalls, Anomoeonels zellensis and Denti-

culata tenuls v. crassula. At this ftime or shortly thereafter

Achnanthes flexella, RZunotia arcus and Felosira distens v. Lirata

had their peaks in the thanatocoencses of the layer-segquence.
In addition to the ahovensntlioned diatoms, ovne Finds sone,

which appear to be wiasing frow the present-day vretation of the

lake: Cawpylodiscus hihernicus, Ceratonels arcus, ¢vclotella comta,
i’ ; :

o .
v. $%iractis, Cymwbells apsustata, Cyulella helvetlcea,Hantzschila
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Hitchcockli, M. iridig and v. ampliatum, Pinnglaris lata.

Frugtulia was thepn remarkably unlmportant in the vesetation.

InmRdiately when 1 the fine detritus mud had replaced the mudmclay,

FPrazilarls leptostauron v. dubla and F. plnnata disappeared and
with these posgslibly a few of the dlatoms limlted to zowe V in
Upper GCld-lake.

Zone IV, When the large Alnug&limay eccurred at the beﬂinning-
of zone IV,the water level had reached at least the same hﬂwht ag
before the lowering_a(zone Ve

Kost of the diatoms from the previous zone were still there.

Frustulia rhomboides v. saxonica became quanﬁitatively more important,

as did Cyelotella kutzingiana v. plapetophora. Anomoeoneis éxilis and.

‘and A. serians v. kxmWyukxm brachysira were also lmportant members

of the vegetation.. .

Close by the d-level, thus immEdiately after the élggg'climax,
were found swall balls ( not more than 1/2 mm in sige) bf limonite
(brown iron ore, I:T:)here_and.there in the dark olive-colored

fine detrit$s mud. & new addition to the flora (?) was Pinnuparila

eplscopallf as well as P. gubsgolaris and earlier Navicula'tusculw

oides slightly higher, and &t the dﬁfavel and only there Cymbella

amphioxys and C. Ehrenbergili.Eunotia lunaris and Peroniz Heribaudii

make thelr appearance, sparsely and irregularly,at and Trom the

d-~level, and in their'placé disappear many ol the older wembers of

 the flora, hamely, Cyclotella antiqua, Dentiéula tenuig v. crassula,

Navicula pseudogcutiformia, Nitzschia denticula and Pinnularia

episcopallg,

The large lowering of the water level happened.ét this timé,
~apd the gsedimentation limit was woved down ahout 1 m,

Xone IIXI. Thig low wéter lavel persisted generally in the
Upper Cld-lake during'the 3000 yeers to_foliow, whereby sedimenta
which belons té zone III are wissing in BP I (and III) and in-

comolete in BP II.
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The diatom flora prohahly changed slowly during thls time,
primerily through a decrease in number of species. Jeveral more

species disappeared; nawely, Campylodiscug hilbernicus, Cymbella

cistula, 6. helvetica, Eplithemla gorex, Gomphonema gsubtlle, Hant.

|

zgchla amphioxys v. vivax,Melogira italicassp. gubarctica, Navicula

anclica, N. baclilium v. grezoryana, N. pusnidata, N. pupula and v.

capitata, N. tusculoides, Neidium Hitchcockii, Plnnularia late and

P nobilis.( Cymbella aegualis, Hunotia crista galli;'g. gudetiég

“and Navicula americdna were among the few new arrivaels and only

i. sudetica has been found 1p the present'day vegetation of the
lake.)

Amphicampa, Anomoeonels seprians and Hunotls triodon, on the

other habd, seem to have agguired a somewhat increagsed guantitative
lmportance in the upper part of zone II1I.

Zone II and to the present day. The height of fhe water.level
had not increasged to the ﬁresent day 1eVei, while the sediments
which belong to the older part of zone I were 51111 beling de-
posited, and the dlatom flora still contained elements now miééing
from the vegetation of the Upper 01d-lake but which still can be
found 1n Quter Oldmlake énd Landd-lake. Even thege species dig-
appeared soon and the composition became more or less that of the

present-day flora. Here follw the gpecies, which disappeared:

Cyclotella kﬁ'l}zinggiana v. radicsa, Cymbella affinis, €. cuspildata

C. cymblformig, Eplthemia arzus, Gomphonena constrictum, Neidium

iridis and v. amgligtum-and Tetracyclus lacustris.Frustulla, at

this same tiwe, Increased in number.

ine of zone II and is found rather resularly in the sediments at
and after c-level and 1ls nowadays comwon, though poor in number.

Eunotia bactriana and Tabellaria binalis have bteen found sporadically

only at c-level as well as in the present day vesetatlon,

EaD



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.



