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Fig. 1. The distribation of 1he investigated lakes,

Introduction.

Lin 144 the author began an investigation of the higher aquatic vege-
Ltion in e lake Krankesjim on the Vomb plain, The Tollowing year the
lake Yddingen in southwestern Seania was also studied in a similar
manner, and in 1946 the lake Rabelovssjin on the kristinnstad plain,

I order 1o obtain further malerial for eompatison a less detailed
investigation of several lowhind lukes in southern Seania as well as
on the Kreistiunstad plain was also undertaken in 16, namely, 17jall-
fotasjin, Borringesjin,  Havgardssjon, Svancholmssjon, Keageholms-
sjibn, Ellestasjion, Suogeholmssjin, Sivdesjon, Vombsjin, Araslovasjon,
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Mamarsjion and Levrasjon. In 1949 The studies were continued partly
in some lowland lakes, namely, Bjickesakrasjion, Heljesjon, Ringsjon,
Oppmannasjin and Siesjin, partly in some Takes situated in provinees
of ditferent geologieal constitulion, wamely, Gyllehosjin, Tunbyliolns-
sjim, Dagstorpssjon. Kvesarumssjon, Tjdrmarpssjion and Bosarpssjon.
For comparing the lowland lakes willt real Archaean lakes: lhe lakes
Vistersjon and Bosjon on the ridze Hallandsasen were investigaled in
the same vear for the lirst lime, In 1948 some excursions were made
o Séivdeborgssjon and Finjasjon, The observations in the lakes already
menlioned were continued, In the main the investigations were com-
pleted in 1949 (with the exeeption of Tingsjon), Alogether 31 lakes
have been studied. The distribotion of lakes is given on the map in
ligure 1, andd some olher characteristios are o be Tfound in lable 1.

The investigation on the vegetation have partly been financed by
grants from the Royal Aeademy of Scienee, lhe Nalional Board of
Natural Seienee Researeh and the fund for field research of Land Uni-
versily,



Geological survey.

A, Genesis and location of the lakes,

Mosl of (he 31 lakes investigaled have probaldy been Formed by the
work of glaciers and iee-rivers,

Of the lakes in southern and cenlral Scanian only Ringsjon and Yomb
sjiin are situated al Ganlts, which may have taken part in the genesis of
these lakes. The southwestern group of lakes, west of the ridge Romele-
asen, 1% all moraine lakes, lormed In connexion wilh dead jees inoa
district of end moraines (Horst 1911). According to WENNBERG (1944
Vombsjon and Krankesjin are also Io be regarded as Lypleal dead dce
I:_I.kl"i.

The group east of Romeledsen is loeated from Vombsjim to Krage-
holmssjin in an old depression in the bedrock. A compression of the
muoraine deposils, where Lhese are composed of elay, might here have
eontribuled to the formation of the lake basins (il lie. 11, MOHREN,
private communieation), Gyllebosjin and Tunbyvholmssjin are situated
in o hilly district of ghoeio-fluvial deposits, On the retreat of the North
East ice large dead ice arcas were formed in the region of Ringsjon
(LINNERMARK 1942, MOHREN 1841 and WENNBERG 1949).

The lakes on Archaean rocks are generally moraine lakes. Tiirnarps-
sjim is siluated in o passage of rubble gravel, extending from Ringsjon
o Finjasjin, The position of Finjasjin in the infersection of severnl
fault lines indicates, that its basin bas tectonieal backgroomd. Vister-
sjon aned Risjon ave siluated in the depressed parl along a relatively
nurked Fault, which decreases castwards (Docent A, SaspenL, private
comnnieation|.

Hammarsjion and Araslivssjim are to be regarded as widenings of
the river Helged. The origin of 1he remaining lakes on the plain ol
Kristianstad, except Siesjon, has been treated by PERssox (1932, Ae-
cording to his opinion Leveasjin is muinly dammed up by loose soils,
The boltom of Babelivssjin lies bBeyond the level of the limestone and
musl here be dug oul in the kaoling Oppmannasjin is situaled o
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Fie. 2 Regions of eullivated soils 5 Seanin. Map of sueface soils. Prown Dy

Frsrria 1949 (Exsvmiis 1950}, 1 d=cluys, f=clayey moraiog saocd, L= oo soils,

[l ==shale-imixed sand, 13 =somd (gravel, rublde-slone soili, 1H=snd (gravel] on
morafne, 14 = moraiw satd, 13=moraine stame-40il,

depression in Lhe limestone, PERSSON does nol diseuss whether pre-
slacial teclonic bas conteibuled 1o the genesis ol the lokes.

Contrary to PERSsON, LuspeEcrREN (1934) states. that the ice erosion
hias been important and swepl away much of the old crelaceons rocks,
He s seeplical as regards teclonical movements.

I table 2 g survey of the loeation of the lakes is given within the
morphological lind form distriets (Necson 1955 and 1945) and moraine
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dlistreicts (ExsTriin 19400, The most conmuon saoils i the surronndings
ol he likes are also ipeluded aceording to the map of lop soils by
Exsrnist (1950, Fgure 2). The talde shows Their mechanical eonpaosi
tion. None of the investigaled lakes are situaled on the present lolally
cullivated  plains.  Angelholm-Talsinghorgsslitten,  Lund-Landskrona-
stitten, Soderslitl and Osterlen, These pliin regions nowadays lack
likes. As the peat soils have Deen strongly drained (ExsTrOM 1950],
the previous lakes have been lowered aed ditched. An example of
suecesstul dibching is the deainage of Nishvholmssjion, wesl of Skurnp

B. Geological factors and environmental conditions
of the lakes.

The geological conditions determine o o large extent the shape and
appearance of the lake basins. the constitutions of the shores and the
bottom, the chemical and physical properties of the water, and S0 on.
{:illlu‘!!l!l'ilﬂ}', the vegelation of the lake is geeatly infloenced by the
geological conditions. The roolless vegetation is restrieted to the nulrients
of the water. while the rooted plants can absorh nulrients from Lhe
substritum as well as from the water, bub in varying degrees [or dif-
lerent biologieal lypes. It seems ploosible, that the helophyles oblain
their mudrients from the substratiom. Hitherto, however, the real facls
about the ion absoeption of the higher aquedic plants bave not been
convineingly invesligated.

l. Chemical compoesition of the water.

The chemical properties of the loke waler are determined by several
tuclors, Primarily the quality of the waler with which the lake is
supplied is of deeisive importanes. Forther an exchange of ons nkes
plaee in the contaet surface between waler and underlving substratum,
Malerials are also introdoced into the lnke by erosion at shore-line and
iy winds, and also by the decay of allochlonous organisms,

The comtribution of water o o loke is parlly composed o ground
wiler, partly of surface water, The investigaled lakes have generally
iexcepl Arasliovssjin and Hommarsjion) few and small {ributaries, and.
therefore, the ground water must be regarded as the more important
waler souree. The concentration of salls in ground waler is influenced
Loth qualitatively and quantitalively by the mineral and petrographical
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composition of the soils anid also by the bedrock. The velocily ol The
leaching of salls depends to w greal extent upon the physieal properties
of The snils, Lol il is also affecled by climale and vegetation.

Mineral and pelrographical composition
of the soils.

(renerat sirivey).

The mincral amd petrographieal natore of The main Avpes of tha
moraines viries considerably (the Baltie maoraines and the Norlheasl
noraines)

The Baltic moraines helong to the best cullivated grounds of Sweden,
Within the districl of Ballic moraines lakes only appear on the South-
past moraine, The moraine here is composed of o mixture of various
kinds of rocks: Arehaesn rocks, Cambro-Silurian shales, limestones,
sandstones and cretaceons rocks. The most common stone vpes are
Archacan rocks, one-coloured flinl, clay shales, grev Baltic limestone
and red Oland limestone (Exsraina 1940 and 19501, The following
lakes belong to this moraine distriet; Borringesjion, Havgirdssjin,
Svancholmssjin, Ellestasjim, RKrageholmssjon, Most of them are sur-
rownded in various degrees by sedimentary soils, especially ice sea clays,

Among e Nocthesst moraines the Shale-Avchaean moraine is an
intermedinte as regards the fertility (of. LiIxkerMaig 19455, 11 15 made
up of Silurian shale bedrock and of Archaean rocks, Stones eomposed
af Archoean rocks are dominaling, but stones of elay shales, Camlirian

sandstone and whitespotted lint are also commaon, Within this district
the following lakes are situaled: Yddingen, Fiilliotasjon. Bjdrkesakea.
sjon. Hickebergasjin, Krankesjinn, Vombsjon, Heljesjin, Sovdesjin,
Siwvdehorgssiiing  Snogeholmssjiin,  Ringsjon  (parliallvy, and  Tuoby-
holmssjiin (partiallvi. Among the lakes menlioned, Krankesjon, Vomb-
sjim. Heljesjon, Stvdesjon, Sovdeborgss jon and Snogeholmss jin (par
tially) are situated on sand and gravel deposits (the Yomb plaing

The calearcous Cretaceous-Archaeon moraine of the Kristianstad
plitinn occupies a unique position among the Archacan moraines, The
bedrock in this districl was formed in the Cretaccons Period, Here
Hanunarsjin, Awrpslivssjon, Nabelovssjin, Oppmannasjon, Loeveasjin
ard Siesjion are siteated. The main parl of the plain consists of sedi-
mendary sand and mo soils. Hommarsjon is. 1o a greal exlenl, sur-
rounded by such mo soils, Clay also oecurs in the vicinity of the likes,
ey, b Arasliwssjin,
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The sandstone moraine, which runs in a noarrow streak from Frin
pinge-Langardd to Simrishamn, 15 mainly mode ap of guartzitiec Came-
brian sandslone, The area s very little eultivated. The lakes. belonging
here, are Gyllebosjon and Tunbyholmssjin (partinfly). bol hey only
conlacl the moraine lo a certain extent, for they are situated inoa districl
composed of glaciofluvinl deposits,

In Scania the gennine gheiss moraine has the grealest distribution.
1 is very suitable for foresl-cullure, but owing to good physical pro-
perties it has also corlain advantages as enllivaded soil. The Tollowing
lakes are silusted within the gneiss mornine distriel: Ringsjin (pae-
Hally|, Finjasjin, Kvesarumssjon, Bosarpsgjin, Tjornarpssion, Dags-
lorpssjin, Vistersjon and Rasjon, Finjasjin, Tjdrmarpssjin, Vister-
sjn and Rosjon arve to varving extents in contacl with glaciolluvial or
postglacial deposils,

As is evidenl from the above only seven lakes belong to the Archaean
district. Only five belong lo a disirict, buill up of Baltic moraines, ie.,
e uttermost contrast to the Archacan area. The remaining lakes are
distribuled in distriets with moraines of beansitional tvpes. Only o parl
of the lakes is complelely surrounded by mornine soils, Many are
sitwaled on sand, mo or clay deposils. The composilion of these sedi-
menflary soils. however, is influenced by the characler of the adjacent
maTaines,

Most of the Inkes are located in an area which has not been eovered
with waler sinee the glacinl period. Only the lakes on the Kristianstod
plain and Finjasjon lie below the highest coast-line [ hidgsta strand-
Lingjens ).

Contents of calciwem, phosphate and potassivim in the moeraines,
[#] The ecaleinm content.

The caleinm content is great in the Ballic moraines and the soils of
the Kristianslad plain. In the Baltic Southwes! moraine the eontenl of
caleium enrbonale con amount to 20 1o 25 per eenl in the layers, which
have not been exposed to leaching (Erstriist 19401, Shale-Avchaean
morgine has o caleinm carbonate content of 4 1o 6 per cenl. Gneiss
mordine and sandstone moraine are most deficient in caleiwm,

Gyllebosjiin is situated in a district built up of sandsione moraine,
which has been supplied with caleareons malerials [rom the north by
Lhe activity of the iee rivers (ef. WALDHEIM 1947, map p. 191).

Vast arens in the distriel of Archacan rocks, contain also erclaceous
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mterials o various th'gl'm'h, .-"n{‘tznl't-ﬂlh:_: iy LUNDEGREN |l!}ﬁ-l-_l, there
exisls a greal possibility, that the cretaceous sea has extended up o the
neighbourhood of Sosdala-"Tjorparp, laolin occurrences and |he present
topography ave indicative of these assumptions. Further, the Northeast
iee lias brouaghl eosleaveous materials  from the Kristianstad  plain,
which is proved by the oceurrence ol caleareous dround moraine,
causing u ground waler rich in bicarbonates | LINNERMARE 1H45).

Hosarpssjon, Dagstorpssjim. Kvesarnmssjon and Tjdrnarpssjon are
all situated in a region, which, aceording to the geological muaps =Lin-
derdd: and = Trolleholnrs, shows several lindings for caleareous clay
and grivel [(WALDHEIM L8947, map p. 191].

North and northwest of Lhe connected Cretaceous rocks on the Kris-
tiznstad plain severnl isolated loealities of chalk and kaolin oceur. As
far as in the Rike valley kaolin findings are konown, 11 is only aboul
30 km, from this westermmost koaolin oceurrence to the easternmios!
chalk localily in the Bastad area (Tormarp, ¢f. LusbeEGren 1934), In
the period after 1934 some new Hmestome finds were discovered by
WemMancr (1942) and these are siluated Farther nocth than the loca-
lities of LUNDEGREN. WALDIERE (18947, map p. 191} has mentioned o
Lirsel of limestone and flint rem Perstorp,

As s evident from the ahove Viislersjon and Rosjon will be silualed
in an Archaean area, where limestone linds ave not quile unexpecled,
eapecially s s poasible, hal the material by the Faoll may hive been
in e protected posifion.

The Kristianstad lakes investicated are all situated inoan area ol
coheren! eretaceons bedvock or where isolaled oconrrences are common
(LUNDEGREN 19:44),

The map of soil aeidity of the beet area. published mosl recently in
1450 Ly ArRHENIUS, gives a general idea of The calcium carbonate con-
tends ol the fields, (}n|_'l.' ihe Baltic moraines aod (he erclaeecous 1.11*| sl s
ol The Kristanstad plain have an alkaline 1o neutral reaclion, which
indicates a high carbonate contend, and this condition in spite of the
strong impoverishment by the cullore, Warnnemv 1847 (p. 188]) has
obtained similar results, But from other starting-points.

From the above il seems obvious, that the highesl conlent of ealeiom
carbonale is 1o be expected in the Krishianstad lakes, and in The lakes
on the Baltic moraines, namely Ellestasjon, Krageholmssjion, Boreinge-
sjon. Svaneholmssjon and Havgardssjon, The lowest values ace b be
expected in the Archaean lakes, especially Viislersjom and Biksjon, and
in Gyllebosjin and Tunbvholmssjin.

a



ih} The phosphate conlenl

In the paper by ARRHENIUS (1934 1he analvlical vesulls of an ine
vestigntion of the phosphate content of the Helds of all Seanian sogboe
beet eullivators are discussed, No values for the remaining lield area
of Seania, however, are available: Aceording to ArrueENus, the bedrock
of Seanin is generally delicient in phosphate. Inomosl eases, however,
it is coversd with a thick soil hiyver, espeeially in Southern Seania, and
it cannet markedly effeet the acinal phoesphate coneenlealion of the
fields, Judging from the map (Tavla 1) some disleicts are very rvich in
phosphate, e.q.. Siderslill, Lundasbitten and Keistiinstadsitten, while
other districls, e.qg., the cenlre of Scania and the northwestern parcks are
very poor. Among the soils the Ballic moraines and Lhe deposils of e
Kristinnstad plain sve espeeially rich in phosphate. Poor in phosphate
are the sand deposils and the Archaean and sandstone moraines, o the
Archocan moraines sugar-beel cullividion is impossible. No analvses
have been performed in these districts. butl the goeiss, he main coly-
ponent of the moraine, has proved very phosphate deficient, The human
culture, however, also increases the phosphate content in the soils, and
thus the map does nol actually indieate the primary conditions, but the
results of the effeels of The culture.

Within the mosl phosphale rich areas (see above] lakes are to he
found only on the Keistianstad plain. All lukes heve are survounded by
phosplinle rieh arable land. The Archacan lakes are situaled, on the
other hand, in regions very deficient in phosplate and e rest of the
investigated Takes in transitional disteiels between phosphale rich and
phosphate deficient areas.

e} The potassiom eontent

I addition o the investigalions of the hydeogen on conpeentestion
and the phosphate eonlent in arable Seanian soils, aleeady diseussed.
Svenska Sockerfabriksaktichologet has carried oul an investigation
af the patassivim eontent of a greal number of fields in Seania, The
investigation is lounded upon amalvses of soil samples from Tarms aleng
fourieen lines, running soulhwest to northeast through the provinee,
Judging from the values of the analyses and (he mop, made on the
basis of these, a ecertuin so-called potassium elass is evidenlly pre-
dominunt, The polussiom content of this eluss is from an agriculloral
point of view not guite satisfactors |(lhe absolute polassium contenl
vitries between Gand 17 mg KO pee 100 go dey soil or 5 and 1 mg, K,
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The deviations from (his class are rather irregularcly disteiboted @1l over
the investigaled parl of Seania. From the material available no evident
differences belween different soil types are to be found, Thus any dif-
ferences in the polassium coneenlrations of the lake walir connol Twe
cxplained by regional differences in the palassivm conlenls ol the soils,

Mechanical composition of the soils

Soils (— jordart aeeording o LINNEEMARK s delinition 1945) wilh
small partiele size have a grealer waler-holding capacity and decrense,
therefore, the veloeity of leaching. The soluble substanees are broughl
more slowly 1o the lakes. A strong leaching, however, depletes the
srouml, and soluble substances are stored i the lakes, These Taels
explain that lakes surrounded by poor and acid permeable soils may
have a vegelation characteristic of waler rich in elecirolvles. The con-
centralion of caleium ean be so great, that ealearcons sediments preci-
pitale on the bollom, An example of the faets velated is the lake group
Krankesjon, Vombsjon and Heljesjin on IThe Vomb plain, (As has
already been menlioned, leaching is also due to the elimale. especially
the amount of precipilation,

sand regions prove considerable more deficient in phosphate than
clay regions (ARRHENIUS 1951, Apart from the facl that sandy soils
are more permenhle lo waler on aeeount of their mechanical properlies,
the elayey soils must be viecher in phosphate beeanse of theie compara-
Hvely great adsorplive power, which largely prevenls the loss of phos-
phate by leaching, Certain elay minerals also have a considerable phos-
phate-fixing power (KELLEY 1842 p. 312). The adsorptive power is slill
mure imporlant as o kalions, ¢, g., polassivm. caleinm and magnesinm
IKELLEY 1942, LuxpecArpy 1950 pmong otherst, Typical clay lakes
are Borringesjion and Ellestasjion.

Clay oeeurrenees are common also al Babelivssjon and Ringsjon. The
Feador is reforred Lo table 2 for the details, According to ExsTris (1950)
seq clay contains 40 1o 30 per cent elay. whereas cliyey moraine con-

tains 5 1o 15 per eenl and moraine sand and sand <5 per cenl,

Effects of the climate and the vegelalion.

Extreme climalic ditferences are not to be expected within o small
area showing so relatively insigpifieant differonces in level os Seania.
The higher central and northern Archacan distriets have somewhal
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lower average temperatare (ef. po G310, The precipitalion varies mors
than the lemperature, primarily  ellected DLy lhe lopography. Thi
highest values are obtained in a streak from norlh northwesl 1o soulh
sontlheast Lo the ridee Linderddsasen. The elimate of Seania has been
trealed in detail, e, by BERGRTEN (1945) and Wartin (19457,

Podsolised =oils arve typieally developed on Linderiddsdsen and in
northern and porthwestern Scania, thoes in the districls most vieh i
precipitation. Brown earlhs are b be Tound preferably in the southern
and weslern parls ol the [H'H‘r'iTH.‘L' (Lasvseasans 195, The differcnces
in the elimate. however, are nol especially greal, which is evident from
the facl that o change in the composilion of e vegelation can effect
n change in the soil metabolism.

A high precipitation. which accelerates the leaching of the soils and
favours the development of mire districls, connected with the minera-
logical composilion of the soil (Archaean malerial) probably aifects
the North Scanian lakes (Vastersjon and Rosjon; so thal the water
hecomes deficient in clectralyvies amd rich in homus, To a certain extent
the same condilions arve applicable (o he lake gronp Kvesarums-Dags-
torpssjion, though the precipilation here is less [BERGSTEN 1945),

Vegelalion counlerocls leaching (of, ArRHeExIvs 189841, By the process
of ion absorption [he nulrients from the soil are concentraled in lhe
plants, The vegelation richest in herhs eveates the humos bver richest
in phosphate, Vegetation also diminishes leaching Ly absorbing a parl
of the preeipitation. The vegetation around the lakes is rather similar
in composition, so thal il eannot effeet any more apparent differcnecs
i e leaching processes,

Influcnece by eulture

By the investigations by Agmgoesies (1954 00 has been established
that an old setlement gives vise o oan aecomulation ol phosphates in
the soil. By manuring the Gelds are supplied witle eonsiderable amonnts
ol nitrogen, phosphorns and so on, Via dilches and brooks these sub-
stances can be lransported to the lakes, From grazing callle some
amonnls of manure are beouaghl to (he ke water,

In such a provinee as Seania, which bas been under eullivation for
cenfuries, the Iakes arve withoul exceplion influeneed by cullure and
settlement, but more or less radieallv all secording o the indensily of
cullivation, Figure 3 shows a g ol the arable land area in per cent
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of 1The tolal land arei, Table 2 gives o survey of the degree of ealbivi
tion in the surroundings of he lhkes,

Only the lakes on the VoD plain and on Arvchacan rocks are sitnated
in districts wilh o pereentage ol caltivation below 50 per cent. The woouded
Arehaean distriets have been eallivated Liler than the lowland distriets
which lave been more casily illed. The arable Land of the Vomb plain
is probably loo highly ealealated. The felds often lie Fallow for several
yeurs, All this contribules towards making these (wo areas considerably
less alfected by callure than the other districts inveshigated,
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The lake waler also receives eleetroly tes by conbinningted waler from
factories, dairies and so on, & malter of common eecurrence nowadays,
See further ALMESTRAND (1951,

Summuary

In stnmmarizing the resalts il can be slated that i sheuabd Le possible
lo draw some conclusions concerning Lthe chemical properties of the
Like weater with the guidance of the facliors diseussed, The chemical
anglyses will prove 1o which extent these conelusions are [rine.

The lakes on Arvchaean rocks ought (o form o separate group. bul
those situated on gneiss moraine more or less rich in lime, Bosarpssjin,
Dagstorpss jin,  Kvesarumssjing Tjornarpssjin  aml Finjasjon  shoald
deviale from genuine Archaean lakes, The eullivation should exert less
influence,

The: lakes on the Keistianstad plain should originally have been most
rich in limwe and phosphale. The Iake bobtlem sometimes descends Lo
the limestone. Nualurally they are also affecled by culture. This faclor
oughl 1o have had o sl greater imporctanee for the waler quality of
those south Seanian lakes, which are small smd border on plains, com
pletely cultivated, eqr., Borringesjon. Elleslasjon, krageholmssjon and
Yddingen. The theee lakes first mentioned arve also rather elavey and
should differ from the others with their turbid water and perhaps a
higher phosphate conlent.

The lakes of the YVomhb plain lie on leached acid sandy soils, Tt is
proluble, however, thal the lime conlent of the soils originally has been
high. The strong leaching of the sand should under sueh cireomstances
canse a lake lype whick does not eorrespond with the surroundings.
Some Iakes here also receive waler by tribularies from other districis.

Gylebosjon and Funlbyvholomssjon. which are situaled in o leansitional
arca between Baltic mornmes and Archacan moraines, should oceupy
an itermedinte posilion,

Ringsjin should not completely correspond to the low el lakes, as
il s in eontact with vast Areboean distriels,

Il. Physical properties of the water.

Amaong the physical features of the waler, more or less influenced by
the geological condilions. the following are to v mentioned: lempera-
ture. waler colour, transparency and lorbidity,



The waler lemperalnre

The femperature conditions in the lake water are atfected by the
depth of the basins among other factors. As oo considerable depths
exist in the lakes investigated, no marked steatitication aod no distinet
thermoelineg might be expected. The vertical series of femperature
records, which Luave been taken ol regular intervals of depths from
surface to botlom during Lhe summer in two relalively deep Jakes,
Vombsjon and Babelovssjon, gave no proofs of lemperature stratifici-
hon, Tn summer shallow Tikes have generally warmer water than deeper
ones, ever i the ditference is rather insignificant (PEarsaLL 1921), The
cooling in autumn is also more rapid.

\ comparison between Leveasjon, Oppmannasjon (Kiaby), Siesjion
and Rabeltvesjon (Ekestad] indieates thal the temperslure of Levea-
sjon in spring is lower and in autumn higher than i the other lakes.
The deep luke hus changes ils waler lemperatore more slowly LHhan
the shallow ones, The temperatlures were observed at similar loealitios
aned on the same day jexcepl one observalion: Levreasjon Apnil 17], laat
not al the same time of the day. The differences, however, are so
marked {see helowi. that they cannal completely be aseribed to the day
and night varialion. Stespon, e shallowest and sallest lake, shows
the greales! changes of lemperalure,

April I8 Mav 23 Jume 13 July 16 Nov, 0 Now, 30

Lavensjon . B8 i 182 1840 PR RY
(Ippmamasjon . LIR] 158 bl | 1] LG h.d 4.1
LITEATHINY 125 (11 1.7 203 (18] 1.1
Babwelivss jiin k2 (R 0.5 PR G5 AT

The waler enlour.

The water colour should be delined as the shade which is given to
the lake waler by the dissolved and. eolloidal sabstances (Hhe  broe
colonr of water according to WeELcn 1935). Thus, before the determing-
tion all suspended matter must be remerved, The water eolour is prob
ably o very complex phienomenon (WELCH 1933, ABERG-ROBHE 1942)
It s under the inflluence of, eg., the content of iron, humos nuiberials
did ealeium earbonate in the waler. These subslanees exisl in varving
amaunts in the surronnding soils,

In field studies o record ol the eolowr visible agoinsl the Seechi disk
s generally performed in connexton with the determination of the trans-
parrency. This colour s nel indicative of the troe waler colour, for it
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Takde & Tl ke eolanr of Fhe myvestignted Ialies,

Grecn: Leveasjon,

Green o yellow-green: Gylebosjon, Floljesjon, Rabeloyssjon,

Green Lo yallow-birown: Tavgdrdssjin, Snogehalmssjon, Vembesjon

Yellow-green to yellow: hrageholmssjon, Oppmaniasjién (Kb, Bingsjon Sdtoftn
sjim and 1, Hingsjom).

Yellow-green (o vellow-brown: Fllesiasjes

Yellow-green to brown: Krankesjon.

Yellow to yellow-hrown; Rirringesiin, Oppmannasjin Norregard|, Siesjon, Sovd
sjin, Stvdeborgssjon?

Yellow-brown; Tunbvholmssjin, Yddingen.

Yellow-brown o brown: Bosarpssjdn, kvesarumssjon, Risjio

Yellow-hrown 1o (red-ibrown: Dagstorpssion,  Fgallfobasjon, Tiirmarpssjon. Vister
5 jim

(Rl =1 brown: Svancholmssjon.

The eolours pecording fo Lusngy st 18637,

is also infloeneed mainly by the sunount and quality of the suspended
materials (lhe appadent colour of waler, aecording lo WELCH), This
lake colour («Scefarbes ) las been treated exbanstively in Swedish life-
palure, e, by Luspovist 18936 g Touxsank 1987,

Table 3 gives o survey of observations of lnke colour earried oul
during the vears 1944—410. The lakes situated on Archacan rocks belong
o the brown range, Probably Finjoasjin also belongs Lo this group, bul
this opinion is ondy founded upon one determinalion in the eastern part
of the Lake In Avgust 1950 0 vellow-lirown colowr was recorded. T s,
however, likelv, that such a big lake shows o different lake colour in
dilferent parts, as the allluents Flow throngh gealogically hetérsgensons
areas, (As is seen freom the lable, the bwo loealilies in Oppmannasjon
have difforenl eolowrs,) A single delermination s, o Hhis ease. consie-
gquently, less informalive (han usoal, The tribmlaries richesl in homie
suthisbanees do net fow oul into (he inveshigoled parl of e ke,

Maosl of he remaining lakes wilh the saoe Inke eolour are survcourded
by rather vasl fens, e, Fiallfolasjon. Svaneholmssion, Tonbyholms-
sjon and Yddingen, Hickebergasjon probably also belongs 1o this group,
bul anly twe values are available, According lo the table the following
lakes have o fairly mosignificant quanlity of homus walerials: Borvinge-
sjib, Oppmannasjion (at Norregird), Siesjon and Sovdeborgsjing . Also
i this ease the humus malerials are proboably supplied from sur-
rounding fens and areas with Verlandung:. Sinee June 1947 no
vellow -brown colour has been observed in Birringesjin. This fael is
probably explained by the drving of surronnding fen grounds in con-
nexion with the repulabiom which was earricd onl that summer.
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Ringsjin is partly incheded in the table, but no sullicient number of
determinations bave been perlovmed, Judging (rom the few  values
available, the lnke eolour seems to be vellow-green (o vellow, No grealer
dilferences in the three parts of the lake have been obsecved. OF low-
Lawd lakes investigated only tour have green or vellow-green waler,
namely Leveasjion. Gyllebosjon, Heljes jin och Babelivss jin. Levras jin
has no large fributaries. Earlier il had no oulflow, and then it was «
typical seepage lake (of. Junay und Bruge 1933). Tn such g lake o eolour
of the presenl Iyvpe is 1o be expected (ef. LUNDOYIST 18936). Heljesjin
has also been g seeprge lake like Leveasjon, Gyllebosjin has very in-
significant visible affluents. but a natural ontlet exists, Whbellvss jon has
a fewe small tributavies {ineluding one from fen gronnds, the ook
Ekestadshiicken), but its hig hasin is apparently filled mainly by ground
waler, All these four Inkes have also high transpareney (table 4] and
they are relalively decp (falble 1],

Sowne Inkes have o very varving loke colour: Ellestasjon, Havgdeds-
sitne Wrankes . Snogehodmssjiom and Vombsion, The causes of the
colonr varinlions in the separate lnkes are not diseussed here,

The transparency,

Light penciration is doe o several faclors. Among those influeneced
by geclogy the conlenl of soluble subslances and inorganie and organic
stispended mallers mighl be mentioned, The licht penelvabting abdlity
of the water s naturally of great importanee for vegelalion, even it the
selective light absorplion within the lighl penetrating layvers may wol
L owveerlos e,

A widely wsed melhod for oblaining an idea of the lransparency of
the water is @ measurement of the deplh ot which lhe while eolour ol
i Secchi disk disappears. The method s rather rougl and subjective
but gives, at least in browd outline, comparalle vesulls, especially il all
observations are performed by the same person. However, (he values
are often not completely comparable, becanse the observalions must
Le carried out on the [eld trips independent of the selual wealher and
time af the dav. The ideal will be a determination of the bransparency
in davs with similar weather and at the same time of the day. The
method emploving the Seechi disk is very practieal, however. and can
be used in most field rescarches.

The present observations (lable 4] have been made by wsing a Seecli
disk of 23 cme in diameter. From Arvaslivssion, Bjorkesakrasjon and
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Hammarsjon values ol transparency are lacking, and from Finjasjin
only one is available. Svaneholmssjon and Tunbyholmssjin are so
shallow, that it has been impossible o pertorm any  determinalions,
Oppmannas jon is represented by bwo loealities (Kialy and Norregard),
e samie is the case wilh W Ringsjon (1 near the oulllow. T1 near the

isthmus belween W. and E, Ringsjon|.

The maximum and minimum values ol the avernge value of all
aobservations are given in the table. The delerminations have been per-
formed in the period 1946—49  (excepl in Krankesjin, where they
also date back o U44—4h, and Yddingen, where they date back to
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Fig. 4. The transparency of 23 of (he investigaled lakes. The numbers tefer to the
numbers of the lakes (sec tnble 1), 18I=1, Ringsjtn near he outlet, 181T="W. Ring-

sjon near the oufflow from . Hingsjin, 275 = Oppmannasjim at Kinly, 25%=~0pp-
mannasjon at Norregind.

1945). Observations Fram earlior vears, il published, have not heen
included in the table, The investigated lakes ave maore or less intlueneoed
by calture, and they run, therefore, the risk ol having their environ-
menlal condilions changed in a short time by man. Thus the old frans-
parency vilues mav belong to a period, when the lake showed another
character, and would make the average walues meorrect. Foc the rest,
in lakes of mormally wide annual variption, s o this ease, a single
vialue seenis to Leoof ke informeation.

Generally Hhe values refer to the vegelation period April o October,
If determinations bave been peclormed in November 1o Mareh, the
values are meluded 0 the mean valoe, bual il is stated that the mean
value for April 1o Oclober is insignilicantly different. The averages for
several yvears intend to eliminate the deviation of a cerlain vear from
normmal, ewp., on account of extreme climatic conditions. Becanse the
lakes are represented by a varving number of ohservations, the diagram
(Hgure 4) only showes the relative position of The lakes

The majority of the lakes have a low lranspareney aboul | om . A
distinetl group is formed by the lakes from Yddingen lo Oppmannasjin
(Kiaby). All the shallow lowlind lakes and Bosarpssion, Kvesarums-
sjpom and Tjormsrpssjin on Archaean rock helong to this group, 11 is
notable, that Yombsjin, which is relatively deep, also helongs 1o this
LTONI.
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A second distinet group is composed of the ~highly transparents lakes
(=82 m.), Cf, the survey below, which imcludes all lakes with o trans-
parcney of 2 m. or more.

Lake Aren s knn Lake eolour
Dimgsborppasjion ... 0.5
4 Ti] | et R 4.6 vellow-lruwn o rowi
VRALCTS ]I o i wi oey R |
W, Ringsjom , ooeereve 185 vellow green o yellow (7]
Gyllebosjdn . ... ..... 0.4
Huvghirdssjin 1R
Helfesfbn ,oviiocis 03 villow -green to groeen
Rabelivssjin - ....... 13
asw rJI.'\Gji.lJI L a0 Lreen

Only one lake, however, is highly transparen! (summer lraonsparency
>4 m.) aecording to earrent opinion | THUNMARK 1937 p. 997, namely
Leveasjiin, As is evident from the survey, all lakes on Archaean rocks
have yellow-brown lo brown lauke colour, that is they are more or less
vich in huomws, and all lakes siluaded on sedimenbioy rocks  (except
Ringsjin) have green lo vellow-green colour. The areas of the highly
fransparent lnkes are very varving, thog Heljesjon is only 0.5 s kem,
and Robellivssjin 8.3 sq. km. Apparently lhe area is of no great im-
portance for the transparency. The relation belween ground and sur-
face walter supply is probably more determining, Bingsjon occapies an
intermedinle posilion as regards the ke eoloor (wilh o bnge of vellow),
which may be due to the facl thal the water conning inlo the lake

connes from widely different distoiets, owing lo the relatively large rainfall

area, and eauses a rather heterogenous Like waloer,

As distinguished From carlier published investigalions on lranspareney
and lake colour (Luspevist 1936 and Twossank 1937 the lakes in
this case are more or less nebid (see helow). Vegelation (plankton)
turbidity is almosl always present during the summer, As e pliins
are very windy and the lakes often are exposed, o certain amonnt of
detritus is always to be expecled, especially in the shallow lakes, In
Bikes with clayey shores another tactor is added, (he clayvey larbidity,
such a lurbidify generally canses o vellow eolour {WELCH 1935 In
this connexion, however, the effects of these {aclors on the (rans-

pareney are nol discussed in detail,



The water turhidity

The waler ebidity is cansed by the presence ol suspended mallter,
In addition to plankton organisms amd other organic subslances he
witler becomes turbid from inorganic matiers. derived from the minerao-
genous shores and the tribwlaries, Especially siriking is the more or
less permanenl turbidily, eansed by clavey sorroundings. |Concerning
clayey Likes see po 1Y),

1ll. Characteristics of the lake bottom.

The chemical and physical properlies of 1he minerogencus shores are
privurily determined by their geological orvigin (cf. po 14) bul are
paturally moditied by the work of the waves aind the ice.

The deposits of sediments have been Formed inoa very eomphicated
way, depending upon many local cirenmstances, Generally speaking,
il may be slaled, as expressed by Luspgyvist (19245, that the sediments
consisls of different kinds of gyitja.



Hydrological and meteorological conditions.

A, Area and depth.

Table 1 gives g survey of the areas, the maximum depths, the heights
above sea-level and the rainfall areas of the lakes invesligated. As is
seenn most of the lakes are relatively simall, only o few (Ringsjin, Ham-
marsjom, Oppmannasjon. Veombsjon and Finjasjon have an area of
more than 10 sg. km, Twelve are smaller than 1 sq. km,

As ix very often the ease with moraine likes the investigated Inkes
are shallow, No soundings have been performed by the mithor jexeept
in Krankesjin), but from several lakes maps of deplh have been drawn
by the Asseciation of Fisherics in South Sweden and the Agricultural
Sociely of Malmiéhus County. These maps are ruther old, and in some
cuses lowerings of the water Tevel have taken place, since the soundings
were performed, e, in Stvdesjin, Stogeholinssjin, Voanbsjon and
Birringesjin. An approximation of the depth conditions, however, is
achieved. The mosl reeent maps are those ol the Inkes in the Kristinn-
stad plain, published by PErsson (1942). Araslivssjin, Bjirkesikra-
sjin, Hammarsjin, Kreankesjion, Svaneholmssjin and Tunbyholmessjin
are extremely shallow. The sedimenl lavers are often very thick, ey,
in Krankesjin, where a thickness of more than 6 m, has been measured.
The greatest depths sounded have been found in Leveasjon, E. Ringsjon,
Vombsjin, Oppmannasjin and Rabelovssjon. Vastersjom and Risjin
are also relatively deep. Tn Résjin n depth of 16 m, has been measured,
However, no systemalic soundings were made. No depth map of GyHebo-
gjin s available, but already at a distance of 20 m, from the shore in
the norlheastern parl a depth of 5 m. has heen established, According
o wncertain information the maximum depth is aboul 12 o 15 m, The
maxinnon depth off Heljesjon according to an onverilied communica-
lion is aboul 18 m.

In spite of the relatively varving depth conditions of the investigaled
lakes they are o be regavded as shallow ones. if compared with real
desp basins.
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Some lnkes deviate remarkally from e others i thee fornn and size
of ther basins and e abseoce of considerable alfluents. They are
small, Tive even shore lines and are relatively deep. The surroundings
rise ralher steeply. The lakes arve Havgardssjon. Heljesjon and Levea-
sjin.

Theere is ney definition of the term slakes which is universally secepled
wilhoul reservation, The boundary between pond and lake musl, for
nalwral reasons, he indistinel, The author adberes o ihe delinition
given by WeELCH (1935 p. 6], who resleicts the lerm =ponds= 1o «thal
class of very small, very shallow bodies of standing water in which
(uiet water and exlensive oceupaney by higher agqualie plants are
commaon charaeteristies:. He elassifies all larger owlics of slanding
water as lakes, Sometimes the lerm o Wethers s used as a designalion
for a luke, which sccording o Foren (1900 p 1) is cein See ohne
Tiefe, cr ko in seiner gangen Ausdehnung von der litoralen Sectlora
bhesiedell werdens. To this type. which withoul Timil passes o the
pomed tvpe; the following lakes belong: Bjirkesakrasjin, RKrankesjon,
Svancholmssjin,  Tunbyholmssjon,  Araslivesjon (7)) and  Hammar-
siing?). Svancholmssjon and Tunbvholmssjin, however, may just as
well be regarded as ponds,

Im facl, the limits between he ditferent lake tyvpes are very ditfuse
owing to conlinuons transitions, and il s, therefore, futile o distingoish
helween more than the extremes,

B. Precipitation area.

The rainfall areas are varving, bul in most eases small (lable 1),
Some lakes have practically no deainage avea, e, Dagstorpssjon, Helje-
sjion and Sovdeborgssjin. Most of the lakes have visille (ribubaries,
bl in summer the small ones often drey up. Araslivssjin and  Hom-
marsjon differ from the other lakes by having wvast drainage arens.
They receive their water from Helgea, the largest river ino Scania.

C. Climate.

The variitions within the lemperature climale of Scania are rather
insignificant except in the northermmost and the higher central parls,
irom which only very few values are available, The lakes highest
situated lie only about 1000 m. above sea=level (fable 1), and generally
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one calenlates npon o normal deerease in lhe annoal average lemperalure
of 070 per ancelevalion of 100 m. jof, BERGSTEN 1145, ANGsTROM 1948
among olhers), The annual normal temperature for the period 1901
0 was 75 for Kreistianstad, 7 .38 Tor Lo and 7 .5 for Ystad.

The range in precipilalion is, as aleeady menlioned, p. 200 con-
stderalily more aprparend. From the northernmost border distreiels with
an annual precipilation of 800 mm. o broad lobe of relatively high pre-
cipitalion reaches down over the ridge Linderddsiasen (igure B0 station
Almhult 792 muney, As is wellknown the districts wilh (he least preei-
pilation are the Falsterbo peninsuala and ihe Keistiansiod plain (figore
Gz station Tommarp 534 mume). OF the investigated [akes Risjin and
Viistersjom are situated in the parl of northern Seania with the grontesy
precipifalion (stalion Ljungaskeg 9796 mum. in 1846, 558 mm., in 1947,
G677 mm, in VS and 784 ., o 1949, wwhile several of the Kristian-
stad lakes belong Lo the zone with 500 o 530 mm, The rest of 1he lakes
are located in districls with an sooual precipilabion of 350 o G360 mm,

It would be of some importance o know the climate of the years
19:66—1Y. when this investigabion was performed. 11 may be supposed
that changes in vegelalion often are cuused by voriations in lempern-
ture and precipilation. As regards the higher aquatie vegelation, which
is trealed in this paper, the growth near the shore will be affeeted by
radical changes of the water-level, It is the general opinion. of 1he
author, that the year 1947, which had an extremely hol and dry som-
mer, lavoured the development of the real aguatic plants, especially
Ihe elodeids. The statement is valid for the lowland lokes, unfortunately
the lnkes situated in Arvehacan rocks were only sporadically visited thal
summer. 3o malerial, showing the exacl distribution of the plants for
every vear, is available, nor has il been the aim of this invesligation,
The summer 1947, however, was very unsuilable for drawing vegetalion
profiles, as vast areas of the normal ke bollom were uncovered, The
climate has also an effect upon the lower vegetation, e, The plankion
production, wud tooa cortain extent also upon e physieal and chemieal
properiies of The waler.

Table § gives a survey of (he differences belween the temperaluries
for the vears 194649 and the normal period 190130 (ANGSTROM
1938). The greatest devialions are shown in F7. doring which the
Tatter part of 1he winter was very cold and extremely high values were
reached in the summer (June. August and September). The year 1949
was warm. The annual averaze temperature was ahout 1.5 above the
noemal one. The winler months were very mild, likewise The spring
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Fig. 5. The monthly average precipitation for the normal period 1001 30 and the
monthly precipilation fn the years PHG—19 at four stalions in Seania, The observa-
tions at Svedala discontinued i 1947
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Fig. o The sosal average precopilation Gor e ococoal perod D900 -—3 and e
precipitation in fhe vears TTHE 30 gf Jour stelions o Scanio,

fwith the exceplion of March) and the avtumn. The summer, on the
olher hand, was ralher normal. The bwo remaining vears were on e
whaole normal,

The dingrams Tor e monthly preeipitation (figore 51 include the
stilions Svedala (Soulhwestern Scanial, SjGholmen (Genteal Seania),
Tommarp (Northeastern Seania) and Almbult (Linderidsdsen). Onls
Uromne these has information of' the novmal precipitalion for the period
1930 been available. They are also sather vepresenlalive lor the
raintall areps of the lakes, exeept Almhult, which s situated higher
han the lake group of Kvesarumssjon-Dagstorpssjon. The diagrams
show apparent devialions for the vear 1317, which had aboormally
small precipilation in January and Febroary, May and June and Anguost
{ef. also the dingram of the annual precipilation amount, ligure 6.
The conditions described and the summer heal crealed o pronounced
dry period, which gave rise to very marked traces in the water condi-
Lions of e Bkes, The three olher vears showed no execeptional charae-
tertsiics., The veur 1949 st be regiorded as rather rich in rain. This
is illustraled by the dingrons of e aonual precipitalion amounl and
15 atlso seen from the values from stations oot published here, July and
November and December were especially wel, while Ocetober, on the
olher hand., lay considecably below the normal value. The values of
temperature and precipitation have been oblained from Sveriges Mele-
orodogiska och Hydrologiska Institut (pactinlly  published in Arsbok
i

It Toas Deen very diffiealt to perform regalar and sulliciently Tregquend
measuremenls ol the water-level for several vears in snecession. Stalf
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Fig, 7. The fluctumtions of the water-level in Vddingen in TG 47, The exceptionally
ligh woter-level o November 1947 was caused by oo damming up of the oatflow,

mages are established at, e, Ringsjim, Vombsjon and Kennkesjon, but
these lakes are radically regulated by dams and mills, and thos no real
nalural fluetuations of the waler-level ean lake place. Sevies of longer
duration are available from Yddingen and Bibelivssjon ifigures 7 8).
bul they are unfortunately not complete, They both include, however,
the extreme year 1947, It 15 very siriking thal different years have
dif ferent wide variations, which cannot always be attributed o the
climate, but are due o inlervenlion by man, ey, by a damming up
of the oulflow. In the year 1947 the water-level was s expecled very
low in the summer and up o November, For Babelivssjon the lowest
values are lacking, bul the available ones indicale an abnormal lowering
of the waler-level, The maximum ditference in the waler-level was more
than 30 em. in 1947, 12 coe in 1848, 58 em, in 14949 and 208 em, in 1430,
The curves lor Yddingen show a eomsideralde difference between 1946
and 1947, The maximal water-level differences were about 20 em. in
1945, 27 em. in 1946 and 55 cm. in 1947, Such irregular variations in
the annual change in water-level as mentioned here must lead lo dis-
turbances in the normal development of vegelation.

It may be regarded as normal, that the lakes become [roren over in
the Deginning of January and the ice breaks up in the firsl weeks of
Mareh. The ice conditions wvaried very greally in the vears of the
investigation. During the winter 1945—46 the ice broke np no less than
four times, On January 30 itwas only 18 eme thick in Keankesjin. The
ice eonditions on the Kristianstad plain were not studied this winter,
The winter 1946—A7 was cold. There was ice on the lake Yddingen
on December 15 and on Rabelovssjon on December 200 Then the ice
remained on Yddingen to about April 1 and on Babeliovss jim also to
the beginning of April, On JTanuary 15 the jce on Yddingen was 36 cm,
(hick and on Rabelivssjom 22 em. On the latter it was 60 cm, on
March 18, This value ix probably exeeplionally high, for in 1948 and
1950 the ice was only 15 18 em. thick, Due o the hard winter ol 1947
the oulllow of Krankesjion was covered willy iee, which has not oceurred
since Hhen.
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Fig. 8 The (Muctostions of the waler-level in Bdbelfvssjin in 190650, Observations
were ol performed in winler, In November 1IHS the ouiflow was daooied g,

It is obvious from the above that similar ice eonditions peevail in the
lnkes of South Seania aod those ol the Kristinnstad plain, bat probably
not i the lakes on Archaean rocks, which are situated hisher and
receive more precipilalion. Sufficient information is however lacking

The readings of water temperature, made i conmexion with the
measurements of the waler-level; give information of e lemperature
of the surlace water on these occasions, but they are oo few o give
Kinowledge of the eontinuons variation of e waler. On several occasions
in 1947 a considerable rise in temperalure was recorded compared wilh
146, 1 Rabelfivssjiing where the observations have been more irregular,
the same tendeney is to be seen. but not so clearly.

Invesligalions peclormed in US.A have proved, thal the different
climatic faclors are very imporlant for the development of o plant
WENT, who studied several deserl annuoals in controlled elimalic condi-
Hiomas, stresses whal decisive importanee the right combination of he
different factors has on the germination and further growih of  the
plants |(WEXNT 1949, WENT and WESTERGAArD 1940, Even if elimalic
Factors cannol be the real eanse of the extreme differences which ave
shown in diffevent tyvpes of lakes, e, o lowland lake and an Avchacan
ke in Seania, one must nol forgel the possible vole these can play in
e formation of the lake vegelation, unbil inveslgations have elucidated
the relations in question. In any case, it seems o be rather evident, that
cli
htalive development of different species in different vears in the same

wlic facltors must have o very important pact i the varving guan-

ke, Whether o grealer or lesser number of 1he winter buds lying o
the bottom. eg., of Polamogelon crispus are developed in a certain
veaur, may possibly be due 1o the elimatic condilions prevailing at the
time for germinalion.

By observing a lake for several vears il s possible o eliminale to a
large extent the risk of missing a species, which is very rare or doees
naol occur during a eevlain yvear due {o unfavourable climate.



Vegetation and flora.

A. The typical features of the higher aquatic vegetation of the
individual lakes.

Terminological and methodological remarks.

I the survey below only a shorl descriplion of the most typical fealures
ol the vegelation of the lakes ipvestigated is given. The terms genceally aecepted
m Swedish iterature are used herve, e, the division of the macrophytes into
helophytes (graominids and herbids), isoetids, nymphaeids, lemnids (e neasto-
plenston layer) and clodeids according to the biologieal life form (ef. Du Riete
1930). The charoplvies are includeéd among the elodeids,

The division of 1he macrophyte vegelation in different lacustrine znnes
according to BLoMGrEN and Mavsass (L8250 sl THosy Ak (1931 and 1558
s been vitil the last decade the most generally aceepted in Swedish [ake
literature. The division ns far ax the sulitoral is coneerned, is based on hydreo-
grahie conditions. The enlitoral constitnles the area between the normal high
anid low water-line, During the last vears the soitabilily of this growmd of
division has been criticieed (Dr Mieve-llasxers 1939 and Do Riere 1940).
The upper limil of the vegetation is apparently not determined by the high
water-line except 4t sheltered places: on exposced shores the storm waves are
of decisive importance (aecording (o the Bressers law ), Thus the ealiloral
seeims o e of limited value from a biological point of view, D BTz in-
troduecd new  desigoations Tor the vegelstion zones eoneerned  (the  terms
within parenthesis are devived from T Riere 19500 Eugeobionlenstufe, Geo-
amphibiontenstufe (the geolitoral belt). Hydroamphibiontenstufe (the sublito-
ril beltl and Cubyvdrobiontenstufe (the hyvdrolitoral beltl, In 1950 Tlons began
o use o terminelogy, founded upon e same principle; the terrestrial, amphi-
bious and agqualic zones (ef, ors 1951).

As b eulitoral in the lakes mvestigated coineiles on the whole with 1o
Bty Geoamphiblostenstufe and Tlonxs's amphibious zone, It seems to be
cntirely a question of principle whal designations should he prefereed. The
waler-levels of The lukes change ievegularly from vear loovear, and thevefore
those of an individual vear cnonot he gsed foroestalilishing the Timits of the
enlitoral, bul these must be bBased on the composition of the vegetation, Thus.
it should be most correct nol o employ the hyvdrographic terminelogy. In
the following the vegelation zone. thal on the whole coineides with the
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eatlitoral, will e denoted as the amphibious zone and the zone below as the
wapualic aome according to TTory,

The irvegular water-level fluctoations are duc chiefly o the regualalion
srrangerments ab the outflows and the frequenl eleanings of these. Furthermaore,
elimatic disturbances: may also play o part, the effects of which are often
strengthened by the human regulations: During o dey period, Tor example,
e water reserve i the Tokes muost be exploited more than wsval,

The main stress in the description of the amphibious zone 15 Tand apon (he
parks wneovered [or the longest lime (the terrestrial and amphibious sulweones
awecording to Tory, which correspond o the terrestrinl and telmatic parts of
the culitoral according to Navsmasy amd Tucxaark, ot least in this case),

High reeds designate those recdswomps that are composed of Plragmites.
seirpus dacnsteis and otler high-growing species. Low reeds are mainly con-
shituted of Seirpars pelinstris and Coarer species, The Equizgefrem flupiatile clomps
Form a transition between high and low reeds. In regard W height they deviale
considerably from the high reeds, in which they are generally ineluded (ef.
ALMpUisT 1929, LinniesoTin 1938},

Verlandunyg is the German word for sgrowing ape, and it seems 1o have
Levn adopled internationally. The process of Yerlandung has in the investigatod
lakes been favonred by the Towerings, which have contributed 1o a rapid silling
wpe of the lakes, Especially inleresting in this connesion are the reeds, rich in
herbs and very often quagmire-like, that ael a5 an intermedinry between the
wipualic vegetation and the fen stage. The investigation., performed by the
wuthor on these reed and fen communities is oot reported in detsil o the
presenl work.

[ the deseriptions the isoelids are deall with belore the elodeids, which is
quite natural, as they only oceupy the botlom near the water-hine,

Following the Inke deseriptions a short summmary of the sediment eonditions
is given. It is hased mostly npon a small number of samples (3 o 9], collected
Iy a sampler, reproduced by LUspgvist 1840 (p, 112}, Generally the samples
{eonselidated sediment) were oken on the bodlom free from vegetation, if
stich was available. In connexion with the vegetation profiles sediment samples
wire plso collected, Such profiles. however, were ol Jaid in all the lakes. The
largest momber of samples were taken from Krankesjon, Riabelivssjin and
Yaldingen, Most of them were investigated by Fil. lie, B MosrEs, Some samples
from Kvesarnmssjon, Finjesjion and Vistersjin  were examined by Fil, dr
(o Loxpovist, Faor the study of the sediments the aothor has wsed the termi-
nology of LUNDQvIsT (1825, 1927 mwd 1940), The presence of ron was shown
wilh 3 Yo potassinm ferrocyanide and 4 "o hydrochloric aeid, and o graodation
wis made gecording o the intensily of the Llue eolour (shight, moderake and
strong). Sindlarly the evolution of gas was geaded, when the lime eontent wis
dletermined by acddition of 100 %0 hydrochloric aeid,

All the samples became more or less lighter when dried. I0 Lime or clay
was absent, the eolour became rather brownish-grey or grey. Distoms and
chilinous crusts were the most eommon fossils, bul remaing of Pedingtrom
wil rhieopods and sponge needles were sometimes recorded.

The terms sediment limit and sedimentation limit are used according to
nessask (19500, referred 1o in LnnignoT (1950),
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Vegetation.

The lakes are rather evenly distrilniled over the invesligated area.
Thi vegetation of the shore changes according 1o ils position on o plain
or in a forest district, The lowland lnkes are senerally not sifuated on
lhe entirely cullivated plains bul in teansilional srecas 1o less pronounced
agrienllural regions, These lransitional arens conlain seviral of the large
Seanian estates, and under lheir protection the foresl has oflen been
saved from heing destroyed and the lakes have kepl o more nalural
vegelilion than otherwise probably would have been the ease,

Muost of the lukes have been subjeeled o an extensive influence by
cullure. Situated in relatively densely populated distriets, colonized for
thousands of years, they wounld have been affecled by cullure even
willional The radical interfercnce o the last centuries, The shores have
been used as dwelling-places and pasture, and the surroundings have
been eultivated as fields. However, very early the need of increasing
and improving the cultivable groonds by dilehing and drainage of
swampy areds arose. In Lhis way several lakes have completely dis-
appeared and shll more have been lowered. Especially in the later part
of the Nineteenth Cenlury the interest in Lnke lowerings was very greal,
Many undertakings were planned, bul all were nol cacried oul. (1F i
cather difficult and sometimes impossible o oblain sallicient inforia-
lion on the lowerings carried ont, Many have been quite private ander-
takings. which have nol been reportedi. Lake regolalions have also
By earried out in order to exploit the water power in the ootflows Toe
mills and faclories,

The open shores are al present largely used for pasture, The grazing,
which is mostly very extensive, affects the vegetation in dilferent woyvs.
Some species ave suppressid and others are added and so one Besides.
geazed individuals cannol alwayvs be identified. Havmaking oecurs on
a small seale in the Magnoearvicion Fens al some lakes, e, Keankesjin,
Stvdesjon and Ringsjon. I scems 1o conlribute o a diminishing of the
number of typical species, o dey vears or when the waler-level duoe 1o
other circumslances is lower than novmal, the caltle mallreal the fens
greatly and make the stndy of them impossible. Thus, by the grazing
amd the irregular changes in the water-ievel the development of the
amphibious vegetation is disturbed amd the invesligations are made
maore difficull. This part of the lake vegetation has therefore not heen
treated so thoroughly as would have been desirable, Permanent changes
in the waler-level canse, in addition. rather early allerafions in the
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appearance and composition of the vegefation, which have been readily
observed al Krankesjon, where the shore profiles, laid in 1944 and
1945, are no longer actual. On the whole, it 15 a common phensmenen,
Lhat aqualic plants are more or less sporadic and can rapidly change
in oecurrence from vear o year. All deseription of such vegetation has
for this reason only a restrieled time of validity, This applies 1o a skl
grealer degree lo lakes with slrongly varving waler eonditions,

Lake Yddingen [Figure 9.},

The shores are built up by moraine, aparct Trom a0 smsd] clay area to
the nortbwest. They are 1o a large extent eovered with forests amd liave
a margin of alder brees newr the waler-line. The grazing is rather
maoderate, The lake helongs to the estale of Skabersji,

According fo Enxporm (1941 the lake was lowered (hefore 18000 on
privale initiative, Properly owners from the disiricl south of the lake
have tried at Ieast bwice to effectuate & new lowering: bul (he project was
dropped in D9 as well as in 1925, becanse a majorily resolution could
nol be oblained.

The recdswamps are nol especially extensive, but almost always dense,
Tl botlom descends rather steeply. The broadest reeds grow nalurally
in the bays, which, morcover, are fairly numerous, Phergmiles cone-
munty and Typha engustifolia are the Jeading components. The lalter
peeders deeper waler and muddy Bottom,

In several bavs a ralher rapid process of «Verlandung s lakes place.
Here recdswamp commumities rich in herbs ocenr, forming real quag-
mires. The composition of these communities will not he deseribed in
detail here, bul a list of the species may give an idea of The most Ly pical
components among the vaseular planls: Cardamine prolensis, Carex
Pseudocgperus, Epllobium palustre, E. poroifloram, Galivm palostee,
Leana minor, Lycopus carapaeas, Lysimechio oedgaris, Menbl giea-
fieoa, Phroagntes comemicnts, Roeippe aopleabie, Rumea Hgdrolopatien,
Sewtellarian golerfenlatn,  Sefanem thdleamoree,  Teacrim  Seordfinm,
Typhe angustifolic,. A characteristic feature of he reeds in Yddingen
is the oceurrence ol Tewerinm Scordivm, which, moreover, is also dis-
tributed in the Magnocarvicion fens and even in the amphibions zome on
mineragenous subsiratum.

Nowhere do minerogenous, plain shores oceur, on which & hroad
distinct zomation can be developed. The open parls of the shore are
small. Generally 1They have been formed when groves of alder trees have
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Fiz. 1, The lakes Yddingen, Fialfobysidn, DBdvringesion aml Havgaedssjine Scole

1 MR NKY, [The maps shown in figures 4, 14, L6 20, 29, 80, 335, 36, 67, 48, 39, a0

el 51 are apprecoved for publishing by Hikels allmdnna kaetverk June 13, 190,

The dots on all the maps show he localities for the waler samples mvestigated by
ALMESTRAND 1183010,

been cut down, Here the waves erode an edge in the meadow grooned
and below this a narrow zone with Jopeus artienlatus, Carer hirfa,
Poltentilla ansering and Seirpais pedisteis ean be observed, At the shores
lined with alders the amphibions zone consists of a very short strip
wilh for example, Agrostis stolonifera, bordered ahove by an edge with
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Fig. 00, Vegelation peofile P18 (Aug, M5 from the western shore W, of Lillin.
Ome of the longest profiles. Nearest the shore-line a colher: narrow Cfaro aspere
nul. Owtside the reed of Scirpus focesicis and Phrrogmites grow Polamoegeton nofuns
angl Palyggomem amphibiom logether with Myriophgifom spicatnm. Farthest onl o
shivined ol I'Hfrrn.huyrfuu liaeeas 15 1o be found within the A sr.t.-r'fﬂfu!rr qulnll:lunil:._
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Fig. 11 'I-'g';l,'d'l:l[iu“ '|I|_"\|'_III||," P11 LAngsk PSS P Bl L:Ilflilll witsh ol “E'lkvl._'!il-tgﬂa

slith. The shortest profile, which is siluated close lo the deepest part of the lado

It daes nal reach down Lo sedimentary subsiratum, The bottom s extremely stony,

Seprest the waler-line s narrow leorder ol Joocins .l'uprpm'r;rp"x el .'il'l”i:lx pl’].ruul'rl's.

Lhaeer aapera grows helween the stones out fo o depth of oboul 50 cm, The reed

ronzists of Seirpns loensiris and seailered Phragmites communiz and cnds al o
depth somewhint cxceeding 1.5 m,

Celaimagrostis canescens, Hupatorinm Connabinene aod Lysimachio ool-
garis and 50 on, (Perhaps it shiould be pointed out that the investigation
of the vegelmtion was carried ool in 1943, o summer with exeeplionally
high witer-level).

The mosl extensive fens are situaled inside the large bavs, where the
process of Verlandung hus earrvied on for a long time. The Carer elatn
fens are the most common omes, To the southwest in the neighbourhood
al Stockebro, a fen type rather rare in Scania oceurs, the Carer appro-
pinguata fen, which al Yddingen is invaded by aliders.
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Among interesting helophyles the following may be menbioned: Seir-
pis marilimus and 8, Tabernaemontani, both so-called brackish waoter
species according (o Sadunnsson (1934, The former has been found
on one locality, the Talter onoa few places in small clumps.

The nymphaeid zone is relatively well developed. especially in (he
bavs, but Pefamogeton natans is also to be found in olher places. Both
Nuphar Teltewm and Nygmpheeo olba grow in the lake, bt e Former is
predominant,

Isoelids have nol been observed.

The lake is appaecently poor in elodeids, Thos, Tor example, Eloden
ciimidensis, Potamogelon Friesii. . perfolictus and P, pusilfus are
absent, Only uprooled specimens of Potemogeton pectinetns have heen
found, OF the species growing on sedimentary: hollom Myriaphgtiom
spicatum is he most conumon one, Chara aspern and  Pafemogeton
filiformis are widely distributed in shallow water out lo a depth of
about 30 em. The vegetution profiles, which have Leen carrvied ool
are short, Al a distance of 20 m, from the shoee, depths of 1.5 1o 2.0 m,
have been sounded. The proliles can envelope three zones: 1. a zone
of Chara aspera and Polamogeton filiformiz on shallow, minerogenons
Bt 2, reedswamp outside on moddy baltom sod 3. 0 zome of Myrio-
pinllieene s picatum farlhest oul, whieh wiay be lacking (ligures 1011,

The organogenic sediments in e open waler consisls of gyitjas. very
aoften clavey. NMear the recdswamp coarse delrilus gvitjas can be de-
veloped, but otherwise the sediments must be characterized as fine
delritus gyiijas with an interspersion of eoarse detritus. The fossils are
mainly composed of ehilinous erusls, distoms and remains of Pedi-
asteam, The iron content is insignificant and the lime concentralion
varies bl it is never especially high, The sediment lhnit ehanges, bl
judging [rom the profiles it does nol run below 2 m, In ecalm bays the
sediments can be found al much lower deplth,

Lake Fjillfolasjiin iFipure9.),

The lake is divided inlo two relatively well separated parts. ealled
in this paper the eastern and western lake, The surroundings are com-
paralively slightly cultivated, Especially  the northern side is sur-
rounded by foresls, mostly beeches, and fens, which logelher form o
very desolale region rather unlike the Lypical landscape of South Seani,
I several places the fen grounds reach down to the shore edge, Only
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i the eastern parl of the lake is the shore nsed Tor grazing. The shore
Liere is the anly open one al the lake.

Where the shore is minerogenous. the amphibious vegetation is
maostly composed of Carer elude - lussocks, Landwards there is a more
or less distinct border of Caldmagrosiis conescens, Eopaberium canna-
binpm and others, The fens at the shores are of differenl Ivpes, bul
the poor fens are predominant.

The lake is characterized by vast Verlandung zones containing roed-
swamp communities vieh in herbs, Phragiites communis anid Typho
rnguslifolia oveupy the grealesl area of the high reedswamps. Seirpis
Meenstris appears ouly in small patehes here and there. The shore-line
is almost enlively fringed by more or less broad reed zones. The high
reedswamps are scanty oo shooling minerogenons botlom, eay., al the
novtheastern part of the weslern lake aml at the eastern part of The
eastern lake elose lo Ebbesji. They can here be replaced by Corex
fugfocarpa and somelimes 0 rostroia and Seivpos pedosteis, Seiepats
Tebernuemontani grows on o small islet frequented by bicds,

In such a lake as FRllfolasjin with lobated shore outlines shellered
habitals ace developed, favauring the formation of floating leaf vegela-
tion, In spile off (his facl the communilies of water-lilies are nol
especinlly comprehensive, bul they oceur on relatively many localities
Nuphar is mwore common than Nymplwiea, Potoinogeton notans is the
nymphaeid most widely distribufed

Contrary to Yddingen, isoetids are rather well represented. probaliy
dues 1o he occwrrenees of shoaling minerogenons shores, Quanlilalively,
however, the rosctle vegetation has a limited disteibution, Rangneolis
Flammiele ssp, replans is alserved on the northern as well as on the
sothern shaore, Littorefle wniflora and Juncas bafbosus are ralher com-
mon on the northern shove, Seirpis acienforis s moticed from a localily
elose 1o Ebbesja. Pilvilarioe globalifera is known froamoa loeality on the
norlheastorn shore of the weslern lake, Lobelin Dortmanna bas a very
restricled occurrence, 10 grows in oo small stand eonsisting of about 25
o A0 h{]-l,‘l:‘.ilil!"ﬁh al the same ir]ur:f' as Piluleria,

In shallow waler oul o g depth of less than L oe together with the
izoctids the following elodeids grow: Polomoegetan gramineas, P. gri-
nvinens % perfoliclus (nitens), Choro aspera and Ch, frogilis. Otherwise
Myricphgllum alterniflorum and M. spicedum are the dominaling clo-
deids. Potamaogeton erispus and P, perfolintus have a more limited
distribution, Hanunendus circinatny has been observed only in uprooled
specimens, but in large quantities wilh ruits and newly formed roots.



Patamogetcn sosterifoliss has been fowud on Dwo habilals in the eastern
Lnke in varving gqoandities in different vears, In the western Inke only
uprocted plants have heen observed

The lake 15 characterized by & rich 1]1-1'L'|1|iru‘.|l"nl of Straffales Alofdes
For the presenl only Bjinkesikeas jon con compete wille Fiallfolasjion
in this regard among the lakes investigated,

An example of the commposition of species Trom o a profile at the Lobelta
habitat is given below. The distanees are eounted from he water-line
in the dry vear 1947 (Auguost 1L, AL o distunce of 20 m. from 1l
waler-line the depth is 1 m, The figures within parenthesis express Lhe
degree of covering according 1o the HULT-SERNANDER methad (ef, Ih
RiErz 1950, . Si6)

O—3 s Carex elafa |V} OO asioearpee (3], Equeisetinn floofatite (1.
Phraginites communis (1), Eitdarelln aniflora (&), Lobelin Dortnwinn
11, Pilularie globalifera (20, Ranoncwlos Flamanede ssp, replans (1),
Chara aspera (1), Ch, frogilis (1},

4—10 m.: Carex rostrate (1), Phrogmites commartis (1), Scirpus
pofustris 1), Typha engustifolin (1), Littorefla pmiflora (1), Lobelia
Dortmannn (1, Myriophpllum alternifloram (4],

1018 m.: Equisefum fluviatile (1), Phiragmites commarnis (21, Pllo-
feerice glebulifeea (10, Chara espere (90, Gl fragilis (21,

The sediment Hmit vuns at about 1.5 me in the profiles. Coarse delri-
tus is w relatively prominent fraction in the gvttjas, which are deficient
it lime and iron. The most common Possils are chitinosns erosts and
dintoms. The alkali extraet s rather brown,

Lake Barringes jin (Figure 8.

The norllern [rirrd of the Take eanlled Klosterviken, isolated IH. e
ratlwav, 15 not desenibed here, Wilh Birringesjon s meant the greal
ik south of the railway.

The kake is perhaps the most tepieal lowland lake [t has an open
position and is exposed to winds feom dilfferent direetions. The hotlom
is shallow and the water is alwavs lurbid from elay suspension,. The
neighbourhoods are rolling and aseend somelimes steeply above the
wiler level, The hills are mosty cullivated. Near Mackichage and
5, Lindved beech foresls are to be found, The shores are groeed very
extensively.

The lake hus been subjected to several radieal interferences by man
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EIH 12, View from the eastern, norrow bay of ]!{:I'J'ngq ﬁ_j'i'rll. i Lk '1||r'i|||-_' ol 198

Mustealing e effeets of (be lowering of the lake in the preceding summer. Photo
Iy A ArsapEsTrANT. 54 1U4E8

I 1902 1t was lowered (EawsoM 1941). probalily by a regalation of
the oullet, the Segesa, which was decided in 1900 (NiLssox 1900).

The last mtervention was made in the summer 197, when the out
Hovw was eleaned. The water-level was permsimently lowered and aboul
3 1o 10 m. of the old lake bollom was laid bave (ligure 12).

The deseniption of the amphibions vegetation given below is an
altempl o Westeate the condilions before the lowering, Where there
15 o forest, the catlle normally ehange the natural developmen! of the
vegetalion. Besides, i 1947, the vear of these studies, the deyness and
he eleaning of the outilow contributed to a disturbanee of (he zonatiom
On aecount of the open position the waves ernde small edges on the
shore meadows. The shorl amphibious zone below this edge on minero-
genons bottom can be overgrown with Carer Dicte, Juncus arlicul-
tus, Polentille ansering, Ranunculus Flammula ssp. reptans, Scirpus
peelusteis and others, Sometimes Careas efato - lussocks also appear. On
the steeper stony shore of the western wooded side the amphibious
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vegelalion eonsisls of a Carer gracifts zone with Eupateriom  canne-
Binum, Lycopus earopacus, Pholareis arancdinocea, Sparganiom eoarne-
sicat and others, At Markichage, where the shore is also stony, o similo
vegelalion is lo be Tound, eqg., Eugatorium cannabinmm, Juncus arfi-
calatns, Lycopus enropoens, Lysimochia thyesiflore, Pholares arondi-
niceer, Sefepoe podpstrie and Sigm ladifolinne In the Tollowing vears new
species have begun to grow in the old amphibious sone, e.g., Tussilage
Ferfera.

Al several places the lake is surrounded by Magnoearicion fens,
especially well developed in the nocthern parl, Here among others Carex
panicilata fens oceur, which, however, in consciquence of the lowering
of the waler-level have dried out somewhat and are now grazed by
the cattle.

The kake is lo o large extenl bordered by reedswamps, which are
relatively narrow cxeepl in the bavs, e, in the sonthern and northern
ends and al 5. Lindved. On the cuslern side, which is exposed o the
previiling weslerly winds, the reedswamps are usually thin and not
very continuous, Phrogmites communis is the only dominaot, al some
localities with intermingled patehes of Typha ongustifolic, Scfrpoas
facastriz is very rare. Equiselum flupiatile Torms zones here and there
outside the high recdswamps, especially in the seullern end, where it
appears logether with an vnderstorey o water-lilies, Sefrpres palustriz
oceurs, as is already menlioned, in the amphibious zone, but il also
forms low reedswamps in e water, where high ones are absent.
Setrpus mwritines and Se. Tabernoemontani have been found on g
few localities, North of Sjuttandibbel there is a rather large growth of
Ne. marilimus, which has been brought above (he waler-line by the
regulation.

Verlandung lakes place in the inmaost parls of the bays, eg., al
8. Lindved and in the north end, where reeds, very rich in herbs oceupy
it large arven (lignre 13), Here the silling up is very rapid.

In the shellered bavs the waler-lilles are rather widely distriluled,
Nuphar lutenm is more commaon than Nympfeeo af ba, Otherwise waler-
lily vegelntion is absent, probably due 1o the exposed position of 1he
Like, The remaining floating leaf plants also occur in ealm habilals in
and near the recdswamps, but never in large quantities. Hydrocharis
does not generally appear on the apen waler surface, either here or in
the other lakes investigated. 11 iz resieicted o the environment created
by the thick reedswamps, Polygonum amphibinm plays only an insigni-
ticant rdle in the composifion of the vegelation, bt it can be observed
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Fig., 13 A luxurinnt Verlandong reedswamp ab 8, Lindwved in Biccingesjin, Ouotside

i nareow hell of Sftraftotes Alofrdes i visible to the lefl. The Tppha angostifolio

communily coplains, for example, Carer Prendocgperns, Cicude oiosa, Sapatorien

cannabinam, Kumee dygdeadepotfiam, Selamenn Dufeanvera and Spargamiam rormas i

The smull fleating plants are Hydrechoris Morsas-ronge. Photo by the anthor,
LR 14T,

ab several plices in or just oulside the reedswamps, Potameageton paleris
i= recorded from a greal number of localilies.

As mincrogenous open shores are relatively common, a fairly eon-
siderable development ol isoetids can be expected. Ronunenfus Flam
mfer ssp. peptans and Scirpps acicedoris belong also to the vegetation
of these shorves, The latter, which normally also has a greal distribution

i the shallow ;H|||;|H|:‘ gone  (sublitorall, was laid boarve here in the

summer 1447 and formed a green zone just abiowe the new waler-level,
e, on the western shore, (Because of the exceplionally low waler-level
this year @ large parl of 1he vegelalion, about 5 to 10 . on shoaling
shores, normally growing in shallow waler, was laid bare,| A now rare
rosetie plant, Echinodores rapancotoides, has been recovded from two
lowealilies

i
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In very shallow waler iprabably aul oo depth of about half a metre)
charnds (O, (R er, ,.l'm,m'h'z: and ollers) and the hvbeid Pofeamaogefon
grectitizens 2 perfoliafus are predominant. P gramiaeas has only valher
seldomi been observed, In 1947 exlensive Clioea carpels lay unenwvercd
o thee shares,

The lake is, in ospite of its slallowness, fairly poor o subierged
higher vegetulion except in the bavs. Myriophyffum spicafienm is the
mos! prominent component, Pofonmogefon peciinatus is most widely dis-
trilinted on the eastern shore especially near Sjuttaniibbet. 2. fireens
hiis been observed in large stands on four loealities. Y. perfolintos ney
peeur in shallow water like the above-mentioned hybrid ot grows
also in deeper waler, It is ralher widespread, but il never Torms Taege
masses, P, erigpus is here as in olher lakes more easily Tound uprooted
than fixed. It is recorded as rooled on al least four localities. The
plant has its flowering period earlier than the other Potomoageion
species exeepl Freesti, and thus the Inquiries aboul il should be meade
il e early summer. No linecar-leaved Pofomagetons (exeepl peefinafns)
have Deen Found in the open lake, bt Poablusifolins grows in slagnanl
witker, enclosed Trom the open waler by o thick and broad recdswamp,
In the shallow waler body hwee helophyles were noted (Eguiselum
flaefotile, Sparganiom raomosim and S simpler) besides the following
species: Lemne trisulea, Spirodele polyreehiza, Potamogeton  notans,
steetiotes Alaides, Chara fragiliz, Mypriophytinm veeticillotem, Ronin-
eulug circinatus, Ranuncelus sp., Palamogeton obtusifolius, This is a
Iypical habital for Myriephyllum verticillafum, whieh also oceurs oul-
side the reedswamps but only in connexion with o Verlandung zone.
Stratiotes Moides and Ceratophyllum demersian also show a decided
preference for such locadities (ol the nocthern end and at 5. Lindved).
The distrilation of Strafiotes is much less than that in Fjallfotasjon.
Reannnewlus ciecinatus has several ocenrrences in the Inke,

The sediment limil lies high (in the profiles between L0 and 1.5 mo.
The Fine detritus gyvlljas are rich in mineral groains, chiefly small par-
tHieles <<5 . bul for the rest up to the size of conrse mo, OF the fossils
chitinous crusts are very apparent, bul diatons and Pedivstrion remains
have also been recorded. The sediments are mosty poor in lime and
irote, The alkali extract is only slightly brownish,

Lake Havaghrdssjin (Figure 9.,

The lake is complelely surronnded by hills, which. it they had been
wonoded, would have provided a good sheller from the winds, For the
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presenl only o few small Torest groves and alder Tens exist arownd the
lake. The remaining shores are open and employed as paslure grounds,

No descriplion of the appearance of e lake in old tioes is available,
but it zives the impression of having been a very lransparent lake,
mainly supplicd with ground-water. Aceording Lo EONBOM  (1941) the
walter-level was lowerad enrly, alrends Lefore 1RS0, on private iniliative.
For gahonl 25 vears the sugar mill al Jordbergs Tas pumped waler from
the lake during Ovtober aond November, and thos contribaled towards
keeping the waler-level below normal, The woler withdrawal is legest
i dry vedrs, The mincrogenous shores, which are vers often sandsy,
are predomivant, To the southesst there scre Magnocaricion fens with
Cerer ccutiformis and Seirpus siloeticos. The grazing is. howoever.
everywhere intensive and allows only imperteetl studies of the shore
vegelation, To the north an alder fen oceurs wilth Calamagrostis coanes-
eI, L'nfysh'lelriﬂ .H'pfr”fl, Corer aerdiformiis, Phaloaris arondinecea and
athers. The vegelation in this parl is vers mueh infloenced by ealtare,

Havgardssjin has very even shove-lines, except the peninsala in the
southeast, The conditions for the developmeni of large reedswamps are
not especially good, The reedswamps are thickest in lhe soulheaslern
v, where They are composed of Pheagmites comaemis, Typho angosti-
falia, some Feguizetimm fluededife and here and theve Glpeeria mozim,
the latler eontaining, for oxample, Carer eipario and (0 rostrate, Scir-
praeg Pensfeds is more widely disteibuled than in the lakes deseribed
alwve, Dhsregarding small stands here and theee i 15 1o be found chietly
inn northwest, wlhere il however, is intermingled wilh  Phragmites.
Neither Scirpus Tabernoemontani nor Se. morifinims have been observed
in the Iake. Low reedswamps of Ne. peiliesteie ocear, eof, on the penin-
sl and the western shore. I the northwestern end Brofonnes mhel-
Ity torms o renl recilswanp oulside F'.'rf.ln'm'f;nu an one locality,

The scarcity in bavs and indenlations together with the poor pro-
tection against the winds probably explain the small palches of water-
lilies, These oceur prefernbly as expecled in the soull eod and gee Tormed
by Nuphar Inteum. Pofamogeion notans appears as usual on consider-
ably more localilies, very olten logether with Polgronnm  amphibinmn.
Hypdrocharis Morsus-ranoe hos not been recovded in the lake,

The fsocdids are only represented by Seirpos aciewadaris, which grows
on the sandy shorves, To o large extent it has to share the place wilh
Charg aspera, which often forms lighl earpels. In soch a earpet on the
weslern shore, there are interspersed palches of Pofamogeton pectinalns
and Zannichiellio poalostris,
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Especially charactleristic for (he lake s the enormous development
aof 1he submerged vegetation. From the end of May o Midsummer
extensive Nowering Potamogeton crispuis meacdows cover the  water
surface. On May 31, T8 a broad zone extended: from the north end
il the lake lowards the northern sple of the |H'nih-\1!]:‘| Alen im the somih
end of the lake vast areas were occupied by P erispus. On June X,
1848 the same abundant distribulion of the plant was noted. P Fries:
15 also early. It begins to flower at the end of May and then Forms al
some places quiel borders Doeaking the waves, ep, along the south
side of the peninsuba. The plant soon wills and in the beginning ol
July large quantities can lie woshed up on the shore. Ranunculus efrei-
nafris, which llowers for a long ]u-ruul durimg e summer; occurs
vichly almost everywhere, Also Mgriophyllom spicatum appears in
ralher large stands, e, at the weslern shore and north ol e peain
suli, The remaining elodeids are. in comparison to Hiose menlioned
above, [airly leeal, excepl P protinaties, which ocewrred abundandly in
the tweo vegetation protiles. Callitriche hermaphroditica is also com-
paralively widely distributed. This species was only observed in bwo other
lakes, Bingsjon and Finjasjon, both situated foar Trom Havgdrdss jon.
Lemne Erisalea was Tound in one preolile oot o a depth of aboul 2.5 m.
Charnds ave also ineluded i the submerged vegetation, growing in
decper water,

Judging from a slatement by NoRpovisT (1937 the main parl of the
surfpee of the lake al thal tune lacked higher vegelation, T this is e,
the vegekalion seents to hove inereased doving the Last len vears,

L the profiles the fine detrilus gvitia begins al oo depth of abon)
1.7 m. (the fivst profile is made ol the western shore, the Iatle® st the
south end). Lakemarl has been observed ol the weslern side of (he
peninsula, and in the first profile lme-gybija was colleeted. Coarse
delrilus is never absenl, but on the other hand always scavoe, The
numerons mineral graims are generally small, mosty less than 5 o
Lime is very often lacking and (the ivon content is moderate, The alkali
extrach s msignificanty brown. Fossils eonsisl largely of chitinous
erusls,

Luke Bjorkesakrasjon (Figure 14.)

Biorkesikrasjon is situated in oo rather desolale distriel aneommem
tor Sonth Scania, The farming is not very productive. To the south the
forests reach down to the lake, 1o the wesl and nocth the lake s sur-
rounded Dy large Aasnocaricion fens.
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Fig. Lh The lakes Bjirkesdkrasjin, Hhckebergnsjin and Svancholmssjdén,
Scale ©: LHY ik

The luke was lowered i 1892, 4 project including an apea of 300
heckares (Kanmom 1848,

The lake is almos) completely lined by omostly broad recdswamps,
Phragmites and Typha angustifolia are the main eomponents, bul pat-
ches of .'-ﬁ-r'rpu.lr lewsteis ave also to be foulcd, Speargarinm pamosen
grows at many places i e apen Tnke (Hherwise minsl of the species.
characteristic for shoaling lakes, which are growing up, have been
recorded, Al many localilies the process of Verlandung is in progress,
accompanied with a vigorous evolution of hydrogen sulphide. Seicpus
Toabernoemontan is noticed [rom two localities,

O aeeannt of the slight waler depth a rapid filling up of the bottom,
which almost evervwhere is eovered wilth higher vegetalion, bakes
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place. This oflen reaches up o the surfaee, ad where @1 s mosl
abundantly  developed, the lake is impassable for oo row-boal. The
MNoating leal’ vegetation ds more insignifican! as might have heen ex
pected, Water-lilies have not been recorded, hut Potamogelon nafoans
is rather widely distributled. Hygdrochoris. Morsus-raonae  occurs. al
habitats Lvpical tor this plant. Stratiotes, which forms a very charac-
teristie element in the emerged vegelation, is most commnt,. The sub-
merged vegebalion is preferably dominated by Paleonogefon peclingds,
Myricpligptliem spicatunm and Chora species, Also P Friesii s fairly
widespread. Moreover, the Following elodeids have heen observed:
Pocrispug, P, penormitanues and P, perfoliatus, Do shallow waler, where
miterogenous botlom s present. a fChora aapera carpel is olten o be
Fonanud, e, al 1 jorta lipet,

The gyvitjas contain o great deal of coarse detritus and are rich in
smaller mineral parlicles up o cogrse mo, The fossils are predominated
b chitinous erusts, The sediments are deficient in lime and iron, The
alkali extreael is very hrowi,

Lake Hickebergasjon (Figure 14.),

Hackebergosjin is located inoa disteiel vich i forests. The western
part of the lake is connected with vasl len grounds (ef. HARSEN 19449 D).

The lake has becn dammed up for a long time, The dam was in use
already in 1864 (according to information from Lantmilerikontoret in
Malmb), Previously o sawmill was dreiven sl the onlllow (private eom-
mdeationt ). Innedations are nol feared because of the insignificant
alflux of waler o the ke, During dey vears the waler-level is very
oy,

The lake has verv witnding shove-lines and rather steep shores, which
eonlribute oavards crealing ancelfeclive sheller against e winds, From
the sporadie vecords of the anthor it seems o be apparent Tt Seiepes
Taerstris is the dominant componenl of the high reedswamps, bul bolh
Phragmites and Typho angustifolio ave included in the reedswamp com-
manitics, The comparatively narrow  reedswiimp bells are probably
dug to the fact, that the bottom declines fairly sharply. Along very
steep shore sections the high reed can disappesr aod a zone of Coarex
gracifis formn the helophyte limil towards the water surface. As in
Yddingen, the litoral vegelalion conlains a species, which is very rare
nowadavs, piz. Tewerinm Seordivm, Ranunculos peltatis, which begins
lo flower in May, at that time partly covers the water surface close



Fie. 15 Flowering fareneilos peffotes In the nocthesn part ol Hilckehergasjin
Phodn by A, ALMESTRAND. 120515

o the wates=line al an open shore strip near the road  (figure 1)
Later on o great parl of this vegelation heeomes dried oul.

Biecause ol the posilion and form of the lake wilh many eoves, the
comclitions for growing together are considerable and also for the crea-
tion of floating leaf vegelation. Both Naphar luteam and Nymphaeo
atba are common, and the sane holds troe of Pofamegeton notans and
Polygonum amphibinm. The latter has a considerably wider distribution
than in the lnkes already diseussed.

The submerged vegelalion is apparently poor in species. Ceralaplpl-
inm demersum grows richly al several places and also Myriophyglin
gpicalim oecurs in large quantities. OF other elodeids only Potamegedon
crispis has been observed. Steatiotes is found in rather small stands
i alb least three localilies,

Conteary to the above-mentioned lakes and to several of those tlis-
cussed below the floating leaf vegetation in this lake is better developed
than e elodeid one.
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The fine detrilus gyttjos seem Lo have an insignificant ivon content
atiel do nol liberale cackon diosgide wilh hyvdrochlorie acid. The alkali
extract iz brown, The amount of coarse delrilus varies,

Luke Svaneholmssjiin (Figure [4.).

Svaneholmasjiin is surrounded by vast fen grounds, The open minero-
genoies shore s confined 1o o very narrow area on the enstern shore,
The enlire northern shore is bordered by a broad zone of Verlandung.
Apart Trome Phrogmites Scirpes focastris s the main component of the
recdswanps, especially in southeast. As usunl in lakes of this tvpe Spor-
gemninm rerposum forms a prominen! element of the emerged vegetation.
A vigorous sedimentation takes place, a process rapidly silting up The
Like.

The largest part of the lake surface is covered with floaling leaves,
andd the Dollom is kogely covered wilh elodelds, Npmphaeda af ba oceupies
an abundant arvea, In addition Nephar ofeam, Potamogeton nofons
and Hydrocharis Morsas-ranae are included in the Cloaling leafl vegeka-
tion. Charaeleristic for Svaneholmssjiin. as for Tunbyholmssjin, is the
laet, thal Sparganinm simpler grows with Floating leaves anywhere in
the open lake.

Cerctophyllum demerspm is the dominanl among e clodeids, Pota
magelen crispus and P, perfoliatus are relatively commen. As in Tan-
byvholmssjon P, obtasifolivs belongs (o the sulmerged vegelation of the
apon lake, OF the remaining clodeids 2. pectinatus is Tound bul only
in uprooted specimens,

The sediments, which can mostly be denolsd a8 coarse deteilus gviljas,
lie somelimes il|11|.1(‘~:|i;|l1'|_lr' Lelow the swater surface. The eolour of the
fine delrilus under the microscope s breowner than that of the fine
detritus previously deserilied. Ondy very small mineral grains have been
abserved in the saomples. The fran contenl as well as the lme conlent
are low. The alkali exiract is brown,

Loke Krageholmssjon [Figure 16.).

Krageholmssjin is silualed in o hilly landseape and al least halt the
lake is surrounded by open shorves. As usual the shoves are in use for
grazing. On the soulheastern shore there are meadows covered with
sparsely grown trees, To lhe west and norllvwes! Targe Torests exlend
lo the lake, The island Lybeck is also woody.,

Acconding o Euxsos (19410 the Inke was lowered an 19032,
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The eastern shore is stony and very often gravelly, In the soutliwest
the ground consists of sand mixed with clay, The amphibious zone is
often characterized by Coarex zones (O, efafa and grocilis], where dneda
britimnica sometimes grows, Towards The lake the zone s replaced
more or less rapidly by reedswamps, Al sorme places the reeds are
succeeded landwards by o Eupeforium zone, The castern shore is
largely Hned by Magnocaricion, chiefly €. elafu.
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The reedswamps are braadest suud thickest along the western shioaeo
and in the novthern end, whieh are sheltered by Fovests, Phragmites is
here dominonl, o the southwest o reed cone is ool developed. Th
projecting peninsula in the southern end is bordered by o mierow sone
vonsisting ol Phragmites intermingled with Scirpus facustris, AL 1
eastern side the reedswamps are disconnecled and of varyving breadih
Phragmites and Scirpas Teeastris alternate also here. Typla angusti-
Jolire has a very resiricled distribution. At some places The Carex elef
fens reach down to open water, Arownd Lyhbeek the Phragmilés reeds
predominale. Typha Iefifolia is o componenl o The reeds in the naeth-
wesl and sonth. Seirpus Tabernaemontant is vecorded from the southern
most corner, where the road touches the shore, Here il forms o rela-
tively linzited stand on land near the waler. At the same locality small
reedswamps ol Typler latifolin and Eguwiselom floviatile oceur nside
the Scirpus focesteiy reed. Low reedswamps ol Scirpus paloasteis are
found in the northwesiern corner. Butomns nmbellatus mav grow even
in the amphibious xone, which is less common. 1t is known from several
localilies around the Take.

Verlandung tnkes place chiefly al the eastern shore (ef. figure 17).

Floaling leal vegelution oceurs, even it relatively slightly developed,
in different parts ol the lake. The water-lilies have their most extensive
distribulion along the eastern shore, where both Ngmphaea alba and
Nuphor futeam have been observed. The latler may also be found in
lhe southern and northwestern parls. Polamogefon nafans has the same
distribution as Nephar, Polygonum amphibinm lorms larger stands in
Krageholmssjin than in many of the olher lowland lakes studied,
excepl Borringesjon and Hickebergasjin, Hydrocharis is restricted o
e zomes of Yerlandung.

The isoelids have o relalively vast distribulion on the minerogenous,
coarse-grained, often elay-mixed shores. OF the lakes silaated in the
neighbourhood only Elestasjin has Lifforefla carpets. In Keagehiolmes
sjom They are genceally broader and extend inlo deeper-water, In 1817
they were up o aboul 10 m, wide and reached oul to o depth of abaoul
S0 —340 em. 1 is possible, that Lhis is due o he more lransparent waler,
Also Ranncafus Flammala ssp. ceptons and Sefrpus acicularis grow
in shallow waler out Lo a depth of about 20 cm.

Together with the isoetids mentioned above charophytes and Pofe-
incielon grnninens, PP gromineas > perfoliotus and P grominens
Ineens are o be [ound. These two hybrids seem to have an especially
wide distribntion in Krageholmssjon, The lake contains large stands of
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g 15, Profile from the Verfandung zone at the castern shore of Rrageholmssjon.

Inside the Scirpus facustnis reed the Ngmplaen belt is well developed, Near the

water-line a zone rich in herbs ({a, Carer elate, Iris Psendacoras, Lysimachog thagrsd

fora, L walgeris, Ruwer Hgdralapathum, Scatellario goalesionled, Spoarganinm qamo

sierne el F yepedie Ieete fodion wnd iochoding the Mostisg Hegdroeleeeis. Worses-ranee Lornes
a transilion 1o the: Correr ofafa fen,

P o fweeny, which is the predominating clodeid oulside the shallow
minerogenous one. P pracfongus oecurs al some localilies along the
weslern shove, Hanunewlus eircinatus s likewise found in this part of
the lake with oecurrences in the soulhwest and nocthwesl, P per-
fedivitees is probably somewhat more common than is evidenl from the
notes, which inelude only four loealities, P.ocrispis has been sampled
as voung shoots ab one loeality by dredging and as drifting individoals
ab another. P pectinafus seems o be local, interspersed in o Chore
carpet. Myriophgium spicatum is only observed al he same loeality,
the northwestern corner of the lake, Linear-leaved Polamogetons as
Friesii and pusillas have not been [ound.,

The fine detritus gyvitjas contiain a shighl amount of lime. Small par-
licles [<IB p) characterize the sediments. The iron content seems o be
insipgnifieant.

Lake Ellestasjon |Figues 16,

Ellestasjin and Borvingesjon are the most charaeleristie elavey lakes
included in the investigation. The surroundings rise sleeply and from
the hifls there is a beaulilol view over the lake. Foveslts occur only on
the southern shore from the castle and eastwards, but o thin alder border
edges the main part of the Inke. The more or less wel weslern shore is
covered with brushwood, Many farms arve situated near the lake, espe-
cially to the norlh. The grazing on the shores is al many places con-
sidleralile,

The lake has been lowered (mmvpos 1941,

Sandy shores are rarve, The clavey ones are oflen very stony and
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Fig. 168, Yiew Lrom Lhe costern puct of Ellestasjon, showing the sterile stony shoms

grown only with seatfered individuals of. for exsample, Phaloris, [o the sommer of

1047 the waler surfnes was excepliinally low, Pholo by the oolhor. 16:5. 1947

covered with o thin laver of fuvial sand. The amplabaons zone 55 valher
poor in plants, Very often a border of Fupaforitmm is developed, as in
Soviesjin.. Sovdelborgssjon and  Rrogeholmsspon, mised wilth  Gafo-
megrosfis canescens, Careq grocilis, Lpcopis eurepoens, Lygsiioachan
pilgaris and others. e the stony shores ol the eastern side the vegeh-
[on is extremely scanly ilignee 180, Hoere grow, Dot l-\:|||||||l SOOI
isolaled Tussocks of Carex elatn or straws of Phalaris arandinaeean, On
the northern side, where the ground permits, 0 more or less hroond Cares
feseer wone 15 inchided in the ;Llnpllil-'ln-lh vegelalion, The weltest [ravrt
of the amphibicus zome may be covered with fsoetids. mainly Litio-
reflee enfflora, Ronvnecwfvs Flamnade ssp. reptuns and Seirpuos acicn
faris, Sometimes Ecefinodorus pepunendoides is 1o be found, A prolile
froom the southern shore (coarse gravel wilth stones at least on lhe sur-
faer) has the following zonation: Thin recd of Sefrpns loeusfeis and

Phraspmiles + Littorelly zone with Rananculus FIL ssp. replans i
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Fig: 19 From the nocthwestern cormer o Ellestasjbn, This parl s filled up with
vivs! rocdswomps af Pyphea aegustifolie and floating leal vegetalion of Napdaer and
somelimes Stratiofes. Phote by A AUMESTRAND. B8 1944

fhara fragilis -+ Thin Carex gracilis gone with Calumagrosfis canescens,
Eqguisctunn fluiedfile, Bopatericm connabinem, Lycopis  europircis,
Lysimachio vidgaris, Mentha sp., Phoforis arandinocea, Scoedelloria go-
feviewlafy and Stachys pedistris, The water-level reached on this ocean-
sion Gduly 16, 1947 just above the borderline Dotween the twa firs]
wienlioned zones. The orgamogenons shores consist of Magnocaricion
lens, Along the weslern siclis erex elede is The mosl |Il'l_'|.|lIL'|]t dominant,
Towurds the outlel other species form the eommunilies, eg., {2 aculi-
formis and €, appropingaala, South-southeast of Stenshult €, el -
. yroeilis fens occuar.

Along the entire weslern side from the owtlet to the beginning of the
forest the reedswamps are vichly developed. Typlee angostifolio Torms
the parls of broad belts visible from a boal, Rather narrow reedswanps
have arisen along the southern lake's edge consisling mainly of Plirag-
arites, bul here and there also of Sefrpus lacustriz and Typha angasti-
folic, Mherwise the reeds are relatively restricled and disconnected,
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containing all the three eommon high veedswaonp components. Olher
reed-forming species ocenr only rarely or are eompletely lacking., Seir-
prg maritimus and Tabernaemontan are nol recorded from (he lake
Low reeds of Sefrpus palusteis grow on the porthern shore, Bulons
eeartleefvifies Torms ondy small isolabed patches waanly in the eastern parl,

In the western parl. where the large T angestefolia reedswamps are
I b Do, a0 rapid process of Verlandung {akes place; and ihe sedi-
menlation limit runs fairly near the waler surtace. In the neighbour-
haod of the oullet the enormons recdswamps are impassable (figure 19).
The composition of species agrees with thal generally characterislic tor
the plant commuuitics of Verlamdung zones (of ) Yedingen and Kranke-
SJ0M) .

The floaling Teal vegelation includes all the typical species: Nuplwor
Futenrm, Nympheer albo, Potamogeton natans, Polggonum amphibicm
and Hydrocharis Morsag-ranne. Apart from e weslern part the walor-
Lily vegetation only cecurs oulside o brook outlel in the sonth end.
Potameogeton notans s o little more commaon. Paolyggenum mnphibinm
is noted from a bay in the soulheast,

The isoetids found o the lake have aleeady been discussed in the
deseription of the amphibious zone, Lifioreffo, which ol the three com-
mon species advances into the deepest waler, veached in the sommer
1947 oul 1o a depth of 10— 156 em. Echinodorus is probably more widely
distributed here than in any other South Seanian luke, Certainly il hias
been difficult for the plant to survive on the grazed shores. At Sowde-
sjim it seems Lo Tuve died oul, and o Bieringesjin only o few specinens
were found, The present habitals are all elavey,

Togelher with the isoeltids Clora aspera, Ol frogilis, Potamogeton
grominews and P, gramineas < perfoliotas ave very often found., The
charophytes occupy o relafively small area in the lake, which is, on
the whele, deficienl in elodeids. Only in the western part ounlside the
wiler-lilies is Wyriophyllam spicatum richly developed. Here also a
few localities for Pofwmngelon erlspus have been noled, The bwo spe-
cies are also found oulside the brook outlet in the southern part of
Hie lake. P fucens, which grows here together wilh the above-men-
tioned species, extends inlo deeper water, in 1947 oul 1o a depth of
1L.A30 m. P, praclongus has been recorded (tom three localities. Linear-
leaved Potanmiogeton species have not heen observedd,

Gylljus vecor in the profiles already elose o the reeds, fe. al a
depth of less thun | m. One profile is situated at the western shore and
the second near the brook oullet in the south, The fine debilus gyl jas
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tnken from a ledlbom withowt higher vecetation confain some coarse
eelrilus and a great deal of mineral grains up to 20 g, ot mainly below
o The iron eombent is insignificant, The samples do nol liberale
carbon dioside with ll_'ntrm;‘hh wic acid, The eolowr of he deied "-Hﬂil'!lli_"‘-
i» lightl grey, The alkali extract is very slightly brownish,

Lake Snogeholmssjon (Figure 16),

Sncgeholmssjin is silualed inoa large forest disteiel exfending from
Hhe neighbourhood of Stvdeborg northens) 1o Eriksdal and south 1o
Krageholm. Only the norethern part of the lnke is soreounded by sandy
areas. Otherwise the ground consisls of moraine elay and sea elay. The
shores of the lake are to o large extent covercd with Torests, and next
lo the water there is always an alder border. Only on the shere ot
Assmzisa are grazing grounds to be foand,

The lake was lowered aboul 1932 (Easwos 19410, .'L{‘l‘i,:ll'iii:l:'_; s
information from K. Lanthrokssiyeelsen the intention wis to lower the
waler-level aboul 1 me below the mean waler-level,

The shorves are generally stony, hul sandy ones oceur al some places,
The stony shores arve charnclerized by a sparse vegelation of, e,
Cerea el prrio, Epifebiam Wfesolicom, Bopetecivon cormmabinoen, Lt e
Selecaric, Phelearts arumdineces and Siee fofifelinm, A Drpical leature
ol the lake is the Carer rones, which consist mainly ol Carex aculifor-
mix and C. gracilis. Sometimes, however. €. riperta and C. rostrata
orow al similar habitats, Landwards the Carer 2one is bounded byoa
horder of Cofrrmagrostis caneseens and Phalaris. Towards the lake it
15 generally replaced bw high rveeds or very olleén Seirpns pedostris
resdswamp.

The high reeds are chictly composed of Phragmites, bat relatively
considerable patehes of Typfee angesti fofta arve alse Lo e Towod. Sereprs
laenefris 1s less prominenl. Typha latifelice grows in small stands here
and there. Low reedswamps can be Tormed by Seirpas poafosteis, as
menfioned above, and also by Caresr species. cog., U ripario and 0 ros-
trata, Scicpuy Tabernoemontant seems o be loeal, it is found on the
sontthern shore al the Assmasa by, Seirpous maritimuos is recorded from
three localities, all of which are sitnated in the same bay, The high
recdswamps are comparalively narrow, On the eastern shore they aee
very slighlly conneeted. In the northern part of the lake there are
many shoals and islets, which make the area unsuilable lor boals
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Verlandung takes place here with a rich development of Lemna species
and Hydrocheris, e.g., near the oullet,

Snogeholmssjin helomgs 1o the lakes, which are characterized by o
comparatively wide disiribulion of Butomus wmbellatus (e, Hav-
girdssjon, Keageholimssjin, Oppmannasjon  (Avkelstorp] and  Stvde.
sjim),

The nymphacid vegelalion i= physiognomically dominated by the
naturslized Limnenthemum nygmphoides (Nymphoides: pefinta), whicl
has replaced the water-lilies. The plant has spread over the enlire lake
and grows in some bays, eq., at the castle, al Vasavillan and in the
novthern end. Nuphar lutenm is rather infrequent. Potemogeton nelans
has not been found as widely distributed as might have been expectod
(hree loealities) . Polygonum aniplibiom seems lo be rare,

The isoctid zone is insignificantly developed, Ranvnerdus FL o ssp
replung and Seirpus acicilaris are observed only at the western and
northern shores,

A great parl of the lake is filled with Myriophgliuvm spicotum, espes
cially the northern end, which is the shallowest. In fact this is the
dominating clodeid. In the small bay al Assmisa the following speeies
are also present: Potamogeton Friesid, P, Ineens and P. peetinetus, Elo-
e canadensis has been observed ab some loealities al the weslern
shore, especially abundantly Delow  (he caslle.. Drifting branches of
P.ocrisprs have been noted. 2. proefonges has been collecled by Prolessor
WEIMARCE and others in the Nineleen Thirties,

The organic sediments (fine detritus gylijas) of the open lake contain
numerous small particles (<5 g}, The iron as well as the lime content
are insignilicanl.

Lake SO0vdeborgss jon (Figure 16.).

The small lake Stvdeborgssjon s relatively deep in comparison o
its area and has ralher steep shores. The greatest abserved depth s
dbout 4 m. (no svstemalie soundings have been earried ot} s phy-
stognomy is probably typical for a lake, formed in a robble stone lield
{an area buill up by glaciofluvial material]. The lake is situaled in s
Lirge woody area. Especially the weslern shore is oceupied by shrubbery
and alder-fen grounds with Carex punicofota and O elata, The shord
amphibious zone is otherwise covered wilh a lusuriant vegelation of,
among alhers, Cieata pirosa, Fupadoriiom cannabinum, Glyeerio nueeina
and Sinmr Ielifolinm.
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The reedswamps e eather nareow with Plhragmites and Typho an-
aitstifolice as the most common eomponents. Scirgus facisteis has only
a restricted distribulion. Verlandung is well marked in the sonthwestern
part. AL some places the fen ground reaches down (o the open water
surlfaee without being cdged by reeds. The Bike 15 in 1his ease similar
Lo Svancholinssjon, which it also resembles in the rich oeenrrence ol
Thelypteris pafustris, (This Teen geows also in Fjallfatasjin in the same
manner.) In the Verlondung wone many of the beebids nsoally growing
al sueh loealilies are 1o be [ound,

In this calm part of the lake the waler-lilies ocoupy a large area, bul
they also ocour at other places, e.g,, in the southeasiorn end, Nymphaeo
alba i3 more eommon than Nuephar Teteam. From the sonthwestern
parl also Potamogelon milans and Hydrocharis Morsis-ranae have been
recorded, The vegelation in this sgrowing up» zone also inecludes Slra-
finles Aleides, which is nol unexpected, as lhe environmen! resembles
ils habitals in, for example, SGvdesjon and Bircingesjon, 11 seems o
be more surprising thal the species does not grow in Svancholmss jin,
which as alrendy mentioned, resembles Sivdeborgssjin in many res-
pects. Another spocies, piz, Poiamogefon obiasifoling, oeeurs in both
[akes, This planl secms o thrive in habitats which are rapidly silling
up (ef. ils oecwrrence in Biérringesjon), In the separaled shallow cove
in Sdvilesfiing, where Straticfes is to be found, however, P, eblusifolins
has not been observed, A Tew smoldl stunds of Pocrispees hove been noted
in the part of the lake refecred to above,

The submerged wvegelalion oulside the Verlandung zone consists
mainly of P lueens, exlending o a deplh of 3 m. P. proelongas, which
i enlered in the survey (table 6], iz not found growing in the apen lake
but in the mouth of (he moal round the castle.

The line detrilus gvitjas contain o greal deal of eoarse detritus and a
varyving amount of mineral grains, The iron content is moderale, When
coarse delritus is abundanl, the alkali extract is deeply brown., Lime
gyvtlja has been collected, bul otherwise the lime content of the sedi-
ments seems o b sliglht.

Lake S56vdesjon (Figure 16.),

Sovdesjin is situaled in a sandy distriel, which mostly lacks forests.
Ow (he hill Sulsbier pines have been planted, and to e west ol Dasji
there is a grove of the same tree. The southern shore is lined by a narrow
alder border and around the winding bay near the church leafy wood

al
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covers The ground, where |he shores are nol oecupied by foresl, an
inlensive grazing lnkes place.

The lake was lowered as lake asin 10836 T EHNBOM 19415

The shore is tooa large extent minerogenous. Typical For the amphi-
bicus vegelalion is a border of Corer gracilis intermised with herbids,
Somnelimes the herbids are dominating. eop., Cicwla piresa, Lypsimeochiia
thyrsiflora and Rumer Hygdrolapathem, Frequently Rononcolos 1
sspr, repdong mud Seirpas ccicatariz are assoctaled. Al the southwestern
shore Magnocaricion fens arve Lo be Fonnd, wlich in 1917 were strongly
injured by grazing.

Except in the bay close o the choreh med ol joeent shore parls the
reedswamps are narcow and  disconnected, In the wide bay east of
Salshjer there are small stands of Glgeeria mortmea, Phregmites con-
nunis, Neirpns foeustris, Typha angusiifolic and T letifolie. Parli-
cularly along the western parl dominates Se, fecesteis, In 1he sonthern-
mosl corner of the luke T, angastifelio occopies o relabively large ares
outside lined by an Equisetem fluedatile bell, In the bay south of the
chureh Fhragoites is dominant, but the other recd component mav also
be found,

This bay is charaelerized by a rapid process of Verlandung, The reed
cormminibies are heve inteemingled with luxurciant herbs, e, Clendo
virasa, Rumes Hygdrelopatlicenr and Sedainm fadcamora, ieo those
senerally appearing on such habilals, Amongz the reed-forming helo-
phyles Scirpus Taberneemontant must also be mentioned. 1t is recorded
from several localilies, but the patehes are rather limiled. I grows
generally in very shallow water and thrives alse on dey Lined,

The madi pact of the lake 15 very exposed and does ool form suilalile
habitals for floating leat vegetalion. Apart from small occurrences ol
Nuphar futewm in the southern end and al the westlern shore He walers
lily vegetalion is restricted to the hayvs north and south of the eharel.
In the bay wouth of the ehureh the Noapher cover is well developed,
Npmpheea has nol been observed. Polygonum amplibivar s mare
Frequent than Nuphare, 1 seems o be eosier, however, Tor oosmall-leaved
floating plant 1o find shelter behind the high helaprhytes. Patanogeton
nafans 15 surprisingly rave. It is only observed in the bays oocth and
soulh of the church., Hydrocharis belongs (o the vegelalion in the bay
sotith of the church.

Low reedswamps of Scirpus pedusteis occupy very ollen the Lirge
areas that are destitule of high reeds, e, al e northern and western
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shores, where the patehes of S pelusteiy landwards are sueeesded by
the Cearex groedis bovder, mentioned above.

Unly Ranuncolies Flamarla ssp. reptans and Seirpus acicularis are
represented among the roselle plants. They may grow in shallow walter
and eatend into the lowest amphibious gone (judging from the condi-
tions prevailing in the years after 1347). The two speeies are relatively
frequent, which is probably due o the oecurrenes ol sandy shores. T
15, however, eanspicnons, [hat the Chare mats, which gencrally eom-
pele with the isoetids in shallow waler, do not ocenr al all,

A mimute part of he luke bollom is eovered with higher vegebalion.
The bottnm often descends steeply, which is eviden! from the depth
villues in the profiles. Al the soothern poinl ol Salshjer the depth
amounts b 260 m. at o distanee of 30 m. from the shore-line, At Dosjii
the same depth is to be found al o distanee of 500 m. and in the southern
el gl 80 m. In the part of the ke last mentioned the holtom is alter-
malely deep and shallow. Polamogeton peetinalis has o conspicnously
wide distribution. Il oceurs in many ditferenl parls of the lake. very
often in large quantities, Myefeplgllom spicatune and P perfoliatos
arc alse very widespread. P fucens grows in several places in rather
large chimps, c.g. in the northwestern bav. along the weslern shore
and in the sonthern end. [ scems Lo prefer sdeeps waler and grows
alwavs oulside the olher elddeids. Renaneoalos efrcinatus has been
observed al least at theee Inealilies, one of which is silualed n the
bay east ol Salshjer, the seeond in the southern end and the thivd in
the bay south of the church, The species menhoned above are the only
clodeids found in the open lake except the hybeid P oadtens, which has
been observed in the southern end, 1 is troe that Eledea coanodensis
has been recorded. bol ondy in the immediale neichbourbood of (he
tributary from Snogeholmssjon, which here and Lhere s completely
lilled up with this planl,

In the survey of the subierged vegelalion given above, That part of
the lake, previously called the bay south of the church, has been
excluded on purpose. It is calher isolidled from the remaining parl and
has irvegular contours, possibly relaled with its position on rubble
sravel, TU is elear, thal this lobated bav, well shellered, oflers other
environmental conditions than the exlensive open water sorface, exposed
to winds Trom different direclions, The sedimentation tikes plice more
rapidly here and the -growing ups is more vigorous. The decav of
organic material is also gresler. which is indicated by an enormous
evolution of gases, In this habitat ifigure 200 Steadiotes Aloides is Tound



Fig. 200 The Yerlandung zone wlih Steatiofes Aledder in Sivdesjin (the bay south
of the chwrehh, T the background a berb-rich Mieagmites reed, Phodo Dy the aoothor,
15.7: 1047,

thus wnder similar conditions as in Bdrcinges oo, Hitherto the only
locality for P, Friesii in the lake has been noted lyere,

in the lime-deficient fine detritus gyiijas coarse detritos and smaller
mineral graing oceur in varving gquantities. The iron eontont is relativels
high. IHatoms aned ehitinons erasts are e most eominon Fossils, The
allinli extract is slightly heownish, In the profiles gyl materinl begon
I appear al o depth of 2 1o 2,5 m,

. Lake Heljesjin [Figure 21,

A deseriplion of South Scanian Iakes must always inelude o chapler
on human Inlerferences in e natural development of the lakes, The
deseriplion of Heljesjon is no exception. In the spring of 1349 the water-
level was abnormally low for the season, In the summer the waler-level
was keptl eonsiderably below normal, This lowering is o consequence
of the faet, that the water-works of Malmid pumps ground water at
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Fig, 91 The lakes Heljesjin, YVombisjin and Krankesjin. Scale 1 : 100000,
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Vomb from several wells dug in the sandy gronnd soull of Hel jesjin
Sinee e autumn of 1949 waler is supplied to the lake from Vombsjdn,
By this process, however, the normal seasonal Puctuations of (he wiler-
level are not obtained.

The lake is surrounded by rather steep slopes. The shores are open
exeept in the norlhwest, In the neighbourhood of the exeavated outlet
wel birehwood is to be foud, The beautilel caleareous fons amnd 5 great
part of the reeds have been deslroyed by grazing. The reeds are thickes|
at the western shore, Pheagaites communis is the leading reed-forming
camprenenl

The absence of any nymphaeid vegetation probably is Twonght alwel
by the exposed position of the lake. Xo isoelids have been registered
cither.

Hitherto the charad vegetnbon has survived the allered eondilions
and is for the present the best develaped one in South Scamia, Figuee 22
gives an illustration of the rich growth of Chare hispida at the north-
weslern shore in Seplember 1949, when the waler surface was so low,
that a greal deal of The Cfara vegelation was in danger of being dried
oult, The main charad dominant in deeper water is Clara hispido,
There is alse a considerable occurrence of the reddish Ch, fomenfosr.
Bosth are visible from a boat.

The small lake contains in addifion a surprisingly great number of
elodeids. The predominaling species are Elodea canndensis, which
seems to have increased since 1IM7, Polamogeton Friesif, P, pectinalus
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Fig, 22, The barve laid Chara hispida vegetation im Heljesion in the automn of T,
Photo by A ALMESTEAND, 12, 10,1115,

and Rarencwios ofreinatus, In 1950 08, lneens was also especially well
dleveloped,

The scedimenis in e northwestern part are rich in lime, Here éven
pure Inke-murl hins heen reeorded. Otherwise the gyiijas (Ffine detrilus)
hove o varying lime content. Nolable is the high content of eoarse
delritus (i, moss leaves), The iron eontent is rather insignificant.
Where the profile was loid  (locality: the southeastern cornery, the
bottom declines steeply at o distance of 12 10 15 m. Ffrome the shore-Tine,
The gyitjn commences immedinfely below the steop.

Lake Yombsjin (Figure 21,5,

The physiognomy of Yombsjon has vadically changed aller the regn-
ation of Kivlingedan in the beginning of the Nineteen Fourbies, and Lhe
voegelnlion has nol become stabilized to such an extent, thal a eloser
description is justified, The extensive shore parts, semelimes more han
10 m. broad. which were laid bare by the lowering of the surfaee,
appearcd for the fiest time like noked sandy or slony deserts. Since
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then a luxuriant vegetulion his developed over Lhe sandy areas, o vege
Eation, which requoives many vears Tor stabilizalion,

It is clear: thad a lowering of such an extent st ennse o strong
disturbance in the wgquatic vegetation, On large pacts ol e shallow
basttotn the sensitive plants were destroved by deviog ool and on the
remsining bottom the vegelalion had o adapt itsell 1o other depth eon-
ditions sl associaled Factors., The maost nalureal consequenee secms Lo
have been a reduetion of the arca covered with plants and of the num
ber of species. It s, however, hardly possible to ollain @ celiable idea
ob the real effect ol the lowering, a5 no botanic deseriplion of the Lake
from ecarlicr fimes is available

The present vegelation, in any ease, does not seem o refleet the old
conditions.. Teast of all as the waler-level al present no longer need
follow the seasonal fluctuations bat can be regulated arhitrarvily by the
dum at the outlet,

By the lowering the main part of the reeds were broughl on land, aned
aller thal they bave advaneed only very slightly inlo (he waler, The
so-called brackish waler species Sefrpus mearitimus and Se. Tobernoe-
miorifani hove progressed vory much on the uncovered lake bottom,

Wider-lilies are complelely absenl, and Potamogetan nedans has nol
been observed. In shallow water abundaont Cevera mals are to be Founal,
which are often laid bare at low water-levels, The shoaling shores,
preferably 1o The north, are excellent habitals for Renuneatus FE ssp.
reptans and Scirpus acicalords, On aceount of their amphibious cha-
racter they survive the dryving out very well.

In comparison to the extension of the shores The submerged vegela
tion is slightly developed, which is due, perhaps, to the fact thal erganic
sediments Ao nol appear unlil cather greal depths. i the northern
side gyvttjn is found al o depth of 3 to 4 m On the southern side a
precipice lonches the present shove, The species, which seem oo thrive
biesl, are Myrfophgltune spividum, Potamogeton peetinalus and P per-
fedicitug, They are all species. whieh in other lakes gecur on minern-
cenous as well as muddy hottom,

In the northweslern parl pure lake-marl is exposed. Five samples
collected at depths between 4 and 9 m. ootside the northern shore, have
been examined and proved o be fine deteitos gvitjas, They conkain a
varving lime conlenl, wilh the sediments rvichesl in lime neaves! (he
shorve, The iron conlent is relatively high. The alkali extracl is voery
slighlly brownish,
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Lake Krankesjon (Figure 21.).

For a long time Krankesjin has been woll known among ornitho-
logists, but apparendly Lhe hotanists have been less inlerested in il as
no studies of its vegetation have been published,

The lake has been subjected at least twice o radical human inter-
Ferpnens, In 1892 an extensive droinsge of the lake Silvaloasjin wias
carrvied oul, which also gave rise to o lowering of Krankesjon, (he reei-
pienl of the outflow from Silvikrasjion, Before the lowering Kranke-
sjin resembled Vombsjon (before its regolalion in 1944, but therealter
the sedimentalion increased very strongly, Even recently bathing was
possible along the entire eastern shore, bul now it is confined to o very
small area in the northweslern corner. Oul in the lake the layers of
gvitjas are very thick jan iron rod of 6 m. length disappeared com:
pletely) . Proviously the outflow ran fowards the northwest, bul row
Lhe luke is drained by the excavaled ditch, Alaldiicken,

The author began the studies of the vegetation in 1944, The resulls
may give n description Ivpical of the stabilized comditions after the
first Towering in 1892, Unfortunalely he vear 1844 was the lasl yvear,
in which the lake could be investigaled in an undisturbed stale, A
lowering of the waler-level had proceeded sinee 1940 (HaxsTriia 1945
as o result of the dredging of the river Ravlingean, Tn 1944 1his work
wits completed al Yombsjon, The aulhor could state hat the water-
level of hrankesjin this vear was much below normal. The dams in
Alabiick, which were intended 1o prevent exeessive lapping, were con-
strueted of very poor materials. Alvesdy in the aalumn of 1945 the dams
were broken und the waler rushed forward in the beook. elleetively
eroding the sandy bollom material, In this way the ke sarface was
livwered abnormally. Loter on mere stable doms have been raised,

The description given below. refers to the econditions prevailing in
194 The summer waler-Tevel was so low, Ll bealing was impossible
in the most shallow parts of the lake, An allempt to sound the lake
was made difficall by the enormons Javers ol gyvllja. The weighl sank
down infe the sediments and therefore the olservations were somo-
whal uneertain, The greeatest depth, measured by he author, wis
270 m., but prohably the maximum depth was higher, A small =deep
basins (=2 m.) was registered in the noertheastern parl, (In 1947 this
basin had disappeared and the lake was considerably silled op in this
part, The map of depths, drawn by the aothor. is thos no longer valid,)

Nowhere does Lhe Torest reach down 1o the lake, hul he shores are
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Fig. 23, Prolile from he vorthern shore of Krankesjin, showing the vegetation of

the :|_'r|1i|||i|r|.rr|_1l. reatne. Thes .";rr'l‘p:u Varherniemonlomn teed is suieeeddied |1}' M .‘ﬁ'r'f'f]iux

panciflorus zone, which landwards passes into g Wolinio coerifoa meadow. Sinee 18944

the ground has hecome drice amil o large number of alder hushes has grown up i

the Malinin eone The distance belween e water-hine and the togpe of the slope s
aboul 70 m. (i the next figore aboul 45 m.)

open and sandy, where they are not bordered by fens, The shores al
Silvikra and Lo the nocthwest are used for grazing, The reimaining parls
now lie unemployed, since the government has parchased the grounds,
As the shores are plain, the zonation of vegelation becomes very dislinet,
a% long as e high water-levels are not changed by interferences by
mian, Normally the winter and spring inundation has heen very greal
according to information {rom the local people. As Iale as in April 1946
the author hersell’ observed a considerable overflow. In the summer
ol 1944 the vegelation was still in such a state, thal the zonation could
be studied.

On the northern side the reedswamyp, in the profile (ligare 23] con-
sisting of Sefrpey Tabernocmontoni, was soeceoded Dy g eone of Se
prieciflories, which landwards was rveplaced by o Melinie coeroleq
mendow, followed by drey vegelation. Normally the Molinde meadow
wits probably inundated during the high water period, bul in the winter
of 1EH4—45 the waler only reached up o the horderline between the
Se, pouciflores and Molenia rones, AL the eastern shore, inside the thick
Phragmites reed, there was o zone containing a mixture of several spe-
cies, charaetérvistie for lhe herbe-rich reedswamp and high sedge com-
muniltics, bul without aonvone peedominant, This smixlure zones sepms
Liv L‘nl‘l':'\]}l}ml Eov laid [rearl ol the culitoral, which h}' Hie limnaologists is
called e telmalic one fef, Torssank 1931 and others) and ol Kesnke-
sjon often may contain o bypicil fen vegelalion wille Tor example,
Carer rostiata, €, elata and U, gractlis. Above (his zone 1 meadow com-
munily with Heolcus tonatus proedominating was (o he fouwnd (figure 241,
Al the Silvikra shore the most apparenl fealure of the vegetalion was
the large stands ol Cladinm Morisews (Fgore 230, Wilth respeet o the
South Scanian lakes this plant occurs also al Yddingen and Fjilllola-
sjin, but nol 1o such a large extent as here. The distribulion of Cladinm
in Scania has been deall with by Hansex (1940 ).



Fig: 2. Profile frome the castern shore of Krankesjin, showing the vepetalion i
PEM B R,
predooinales, Tl SRy Ielong to that group, which is characterislic Tor the Yer-
fgimalniiir recds e seversi] Magnoenvicion lens tof, e list of speeies o 751, Loler

The high Fﬁru:u;nih v reed s followed |l|} worone fich in herbs, where mone

one e vegetalion has considerably changed its charaeler.

o elafe Tens oceurred ol some places, e, in the northwestern wad
somithweslern corners, Fspecially characterislic for Krankesjin wire,
however, the extensive (. gracifis fens in the weslern emd. Somelimes
they lind o breadib of 2000 m. or morve. The vegetation illusteated the
different stages in the development ol The lnke, Farthest towards he Inke
a very broad reedswamp with Phragmites and Typha angostifolia
decupied The wettest grovund, Next eame a €, rosleata zone, which land-
wards was replaced by o €, grocilis fen (Figure 25}, The offeels of
the last lowering on Ihe amphibious vegelation bas ool been studied
in detail, but changes have been registered.

In connexion with the lowering in 1892 the area ol the reedswamps
inercased, For the present the lake is to a large extent survonnded by
reeds, The two largest reed arcas are to be found to the west and sonth-
casl, Furlhermore, the entire southern shore s bordered by broad and
closed reeds. Along (he northern side the reedswamps are relalively thin,
Fhregmrites is the most frequent component, Typfa engostifolfo ocears
in the western aral the sontheastern end. while Serepus locostris s o
very limiled distribution. Typhe Lelifolio grows in The samie areas. us
T, angustifolie, but more ravely, (Hyeerfa mrecinie is also found here
in the neighbourbood of e moulhs of the teibalarvies. Hgtefsetan fla-
pigtile plays a very secondary role. Scirpus Tabernuemonlan occurs in
thin stands at several places, e, on e eastern and the northern shore,
where the higher reeds are thin or absent,

In the west and southenst the veeds have e charieler of quaginires
and contain o rich lorn. The predominating reed species ave T, an-
qustifolic and Glycecic wmarima, An abundant decay of plan! remains
takes place, which is evident from the vigorows gas cvololion. An
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casimple of the composition of the vascular plants in o T cengaesti folia
commmunily Froen e southeastern corner is given below

Graminids Hottonia plustrs
Agrostis stolonifera Iris Pseqducorus
{iFey P.-”u'.a_-r;:.ruq .-'.yi'n_uu.'; CUro [NIC LS
Peewidocy perus Lysimeefiee thyrsiftoro
(Hygeerice meinr Lythram Saliveria
Phedeeis arundinacen Menthe aqualica
Phirogmites conummnis Myosotis palustris
Mo triviofis Pencedanum polustee
Sefrepns focostris Potentilfo polustris
Typhe angustifolio Raorippur aneplibin
Tatifalia Romer Hgdvolopot fnemn
Newteltoria galericilato
Herbids Sturen lalifoliim
Mlesrwce .”'h.r”fn”u-urfur;h'fu Sofenwmt Dhlecmnee
H!rh'nx Lernga ."I.rll“":;ﬂﬂ]:“'"] FOmosIrm
— driprertita Stellaria polustris
Gardamine predeiists
Ciewta pirosa Lemnids and nvmphaeids
bk pitobiv Airsutum Hydrocharis Morsns-romase
- perlisdre Laemaa minor
Lralfeemn peduestre Spivodela polyrehiza

The above deseriplion of the reedswamps refers 1o the conditions
in U On the whole it is stll brwe, bul in detail some changes have



taken place. The reads lend lo become more dense. This lendeney is
maost apparen! concerning the Se. Toabernaemantant reeds.

The nymphaeid vegetalion is very slighily developed. O the waler-
lilies only Nuplar lietewnt oceurs, o this regard Krankesjin agrees with
the luke Takern (Do ReTz, Haswerz and others 1959, In the south-
eastern bayv there is the only considerable stand of the vellow water-
lily. Hpdrocharis Morsus-ramae belongs o e reed communifies,

The rosette plants are represenled by Rononcidus FIossp. fepltons,
which in 1944 Tiad o very vestreicled distvibulion, and Seiepas aeicinlaris,
which was rather conmimon.

In the swmmer of 1844 The main part of the lake hottom was covered
wilh higher vegetation, Only the small deep basin could he regarded
as completely deficient in plants. Wilthiout any doubt the charophyle
Mora was the predominant component of the submerged vegotation,
Chleeeer species were present in all parts of Hhe lake On lhe despest parl
of the {loor coversd with higher vegetation the Charneeae disappenred
exeepl Ch, stelligere. Here Ihe vegelalion eonsisted of mainlv. Elodea
canadensis, accompanied wilh, e.q., Potamogeton Friesit, P, posilfins and
Ronwencwlus circinatus, In addition most of the species characterislic
for the lowland lakes were recorded. Bemarkable was the insignilicant
distribulion of P, crispes, It was not ineluded o the proliles, P, poor-
mitanns was only observed i the western part. and thal was also he
ecase with Zannichellio polnsteis, P lneens was very loeal. 11 wiis foud
al one locality, The remaiming clodeids were spread here and (here,

Streeliotes Aloides, which nowndavs s ohserved in oo few South
Seaninn lakes |(Bjpirkesiakrasjon, Birmingesjon. Ellestasjim, Fjallfola-
s, Siwdesjiom and Sévdeborgssjiom), was in 1948 abundantly developed
in Krankesjin, In Auguosl the waler suriace appeared in many plvces
like a green measdow, formed by the Strafictes roselles. Sinee then,
however. The plant seems o have vanished. Later inguoiries have been
i vain,

The seven profiles. three of which are published here, vury greally in
lengthy, froan aboul 350 my fo moee Dhan 1000 m, L did nel reach 1o
the so-called deep basin, P 2 shows @ eross seelion hrough the vegela-
tion in the northeast, where one of the Stratiotes meadows was situated,
The vegetalion ended on the bottom, where a sandy laver began al a
relalively great depth. 1* 3 illustrafes, that the hollom here descended
very nuarkedly lo the deep basing Three zones are (o be distinguished
in the proliles discussed here: 1. oo (h aspers zone, which exlends as
far ns the sandy boltome reaches, 2 o Ch contrarfa-radis cone, which
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enads al a depth of about L350 m. 3. an Elodea - Ch. stelligeea rone, which
disappears at o depth of aboul 2.50 m. (Ggures 26—28),

The environmental eonditions have apparently been radieally changed
simee 1944, Tt seems difficull. howewver, to explain the ehange in he
\T'g{_‘lﬁ!ilrl] as o dircet resull of Hhe 11:-.".'1.-|‘i;||;{ af the waler-level, enused
b the regolation of Kaviingedn.

Adready in 1945 an unexpected change was observed, The charnds
had willed, s only smull remains cowld be found in the deedge, Green
illgae had spread over he hollom. In 1446 from o boat the lake goave
an impression ol sterility, Nothing of the vegetation previously reaching
up Lo the water surfaee could e olserved. o o visil in Augosl 1547
in search of Chara stelfigera, neither Lhis species nor the large quan-
tities of submerged plants. characteristic for the lake in 1944 could he
found. The waler-level was very low and more than 10 m. of the
shoaling botlom lay bare. The elimate, as mentioned alove, was also
extremely dry this vear, The single speeies recorded were Myriophyl-
Teamn spicedum, Ceralophbyllum demersum (only one branch) and Chora
agpece (dry remains on the shore), Lektor O, PaLsorey, who visited
Ihe litke (his summer, observed Potamoageton filiformis, P, pectinatis
el onee individual of Pooerispos, The Chara mals had completely dis-
nppeared.

In 188 the vegelation hind recovered bul had a different appearance,
The Chara mats were slill absent in deeper water. T shallow waler
near the waler-line, om the aother hand, large quantilies of some Chern
species were found. o addition a mass development of Ceretopliyliom
demersam and Myriophyglinm spicatim was observed in the eastern
part of the lake Potamogeton erispus had spread enormously. P peeti-
neiies and filifarmis woere also more common, Furthermore Renncoalus
circitwties was recorded.

In 1444 1the main parct of the open water surface was covered with
P. erispus. Tn other regards the vegetalion had o similar appearanee (o
that of the preceding vear, OF the species registercd in 1941 the fol-
lowing have nol been refound: Flodva canadensis, Polamogeton Friesii,
P Tacens, P, punormitanas, P, pastllos, Stratiotes Moides and Zanni-
chellin podusteis, Furthermore, the extensive Clare mats oul i the ke
were complelely absenl, A visil 1o 1he like now cannol give an idea of
the appearance of the Iake before 1945,

The waler already in 14 was very intermingled with delritus, but
in HH9 it resembled that of o duck-pond. The lable below illustrates
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Fig. 36 mbover, Vegelaton profile P L ooApg. HH-H from the castern shore, Lis grentiest
heptln ks 1 A0 m, The recd: Scirpnas Terbernae mondarid

Fone 1:a Charca espers mal (willn MPotarmegelon foiforoms and Scorpos derC ey
in the inner part and Cerateplgifier demersam and Polomiogeton peefoltatos in the
ouler pach oul too distance of aboul Gm, from the waterioe

Fone 20 g fheren contrearin meadow wills Ceratophgllem demerswm [L, Ol
rudie [1], Potomageton peefolictus (1) and Poopusiltes (1) ool Do aboot TH) .

Fone 3: 0 Chera gefligers meadow with Chara rodizs [1—30, Cerntoplyflam (1],
Elodea copmdensis |B] awiwed Pufrlulrilr;r'f:m Frowcsti (1 ont (o alwoul 2040 m.

Zone 1 o Cheare rudis meadow wilh Steafiores (181, CerafophylTem  1-2),
N LY T T T “ | Flaches 1 sl Fui'nmn”r'!nu Friekli i'|| ol b gihoid 320 ns.

LZone 524 short Ceeatapligilem demersom rone with Ch redis [2-3], Gl stellis
gerg (28], Efoden | U], I Friesit 71 and Steofietes (2] ont (o aboeot 350 m.

Afler that the vegelation becomes more jrregularn, allernating willy bare dareas,
e eonteprin is mos) frequent bud (he species olready mentioned (exeepl Ch. ospera)
amld Menupnewles ciceinamtoy are also to be found. As is scen from above Che stelligera
oeeupies the decpest part.

The figures within [] are Ihe approsimale covering according (o HULT-SERNAN-
pER's seale ef. po A8 esbimaled for 000 sq i al o fime (eorresponding to o bength
al 1w, aleng Lhe profile)
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The sedinenl Hmit veaches ot shellered localities almost up to the
water surtaee, On the northern shore lake-marl lies barve, The organic
sediments consis| of different Ivpes of gyvitjas, lime-rich gvltjas, lime-
gvitjas, shell-gylijas, algac-gytijas and coarse detritus gyvttjos, The
somplescexamined by the author, were vich in mineral geains, The line
content was varving and he oo content relatively high,

Lake Givilebhosjin (Figure 29.).

Gvllebnsjin is siluated on the borderline to the forest region. South
af he [nke the enlbivation is still rather extensivie It is o long and
narrow lakeé, bound in the north by high slopes, covered with beech

Fig. 27 (o the middler, P2 Aug, 19440 from the northeastern coroer of e ke The
bigher vegetation censes ol @ depth of alwaut 140 o, where s sand Inyver ocours. The
pewel PR i es ComrRaniE,

Fone 1: oo Chara aspera mal oul booa distanee of sbont 20 m, frome the waler-line,

done 2o Ghares radis meadow with Sfretiofes dwdes | 1—3a) wnd {fwredg con-
frater [1—4] out to aboat 80 01

Zome 8 oa (heea contravie meadow with Che radia [ 1 4] Steabiotes [1-5 out
ta about 290 e I e most distant part O contearia decrmses and other specios
are inchuded, miz, Ch oradiso 3 4], Ch tomentoss (050 Ceretoplgifom |1--3].
Eloden (02 gl Potomnogefon positfes 120 while Steotiotes is covering  the
wiler surface.

Fone | an Fladea ecancdensis meadow with F.r-rrn'npi’rll_rf.rnrll Fik 3| Ch, reles 111,

G stellipera |01, P Friesii (01, P, pusilfes [0—1] wwl Strativtes [2--3).

Fig, 28 {belowl, P (Aug. 194} (rom the northern shore just west of “Tallhem,

It extends aul lo the sa-called |h-r-p lrasin, and . ilie 'l.r'E'vl'llltilll:l divies ol cease nntil

a fEP]’!Ih ol aleail 200 mi. The I]'li':!u*ll’bﬁq."!'l.l.:uﬁ Il:l.:l'i iz wider g o Ulee ool Fegs |I‘I'l|‘|.i11"l|.\,
profmbly die to the exposed posibion of Lhe shore,

Yone 1= a lara asprire gl indermn

gled with Ch. rudis in the most remobe pard
oul to n distanee ol aboul 150 a0, Feom the waler-fine.

Lone 20w Chare controrie mendow wilb Cheordis [1—3, Elodea [0—1], P per-
folfafus |1 20 ch stelligera (150, Ranencwles circfmetes [00<1], Cerato phipifom
|I:| L] amid Sfredrofes |H [| oul toe phout 350 m.

Lone F:an Eloden canndeaads meadow with Gl confroede (0—2], Ch radiz |0 1],
Che stefiigera [0 2], Ceratophpliume [1], Ranuncelis eiecinotus [0—1], P, Friesi
[0—2| amod P pesiftas |02 oul o aboot 430 m.



Fig. M), The lakes Tunbybolmssjon amd GyHebosjon, Seale 1 @ 5o,

woodls, A around The shores there are forests. broshwood aroalder
edaes,

The zone between high and low water is fairly short aod often stony,
especially on the northweslern side, where il is covered wilh a sparse
vegetution of Carex elita - tassocks, O, griocilis, Eguisetuny floviatile and
Lysimeaehia thyrisflora. Tn the

wrafile east ol the hospital the amphi-
bious vegelalion consists of Foulsetuny floviatile, Glgeerioe neacfio,
Lysimechion Lhyrsiflore and Mesdfee agqoatica (sandy slony soil), On
the southeastern side fen grounds reach down o the waler surface
(C. elatal,

In spile of its position on sandstone rock e Take 35 rich in Time,
demonstrabed by thick lime covering on leaves and stones (ef, p. 16).
The vegelalion agrees completely with those of the lowland lakes,

Onlv on the southeastern shore are large conneefed reedswamps Lo
be l[ound. They are mainly composed of Pleagmiles and Typhn an-
gustifolic. The noethweslern shore descends oo abruplly Lor forming
suitable habitais for reeds, Here Scefrpas bacostris ocenrs, bal also hi_ll{.._"h"
Phragmites stands are o be found,

The |lake is relatively well sheltered on account of ils shape and sur-
roundings. Therefore il is nol surprising that walee-lilies grow now and
then in the bavs, The maost abundanl stands sre o be lound in Lhe
southwesternmost end and consist mainly of Nymphaes alba, Desides
Nuplar latenm and Polamogeton natans occonr here, Even ot the sleep
nerthweslern shore, where the reeds arve thin, small waler-lily patehes
are somelimes found, Farthest to the northeast the waler-lily covers
are composed of Nuplior tutenm.
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Because of the nature of he shores only few saitable habitats for
imoelids are available. On the soulhern pact of (the sontheastern shore
Lhe bottom is shealing for about 10 m.. before il deseends steeply. On
this shallow pealy ground o border of Carer dnsiocarpa grows belween
Pliragmites lakewards and €. elter landwards with an understorey of
charads (bul no isoetids), There is an impoctant lime precipitation on
the hotlom.

As Lhe hottom declines abruplly, theree is no phee For extensive elodeid
meadows, Soulhwest of Lhe hospital a large shonl is siloated, which is
richly covered wilh Myrioplylivim spicatum, P, perfolialus and P, cris-
pits. These three planis also oceur at many olher localities, P, fucens
is widespread, P, pectinatus has been mel with at two localities, one al
the bathing-place in the northeast and the second close to the hospital.
P, Friegii is foond at the loealily last-menlioned. In addilion o these
specics, charaeteristic for the lowlind lakes, P, zosterifoling is also
registered. previously reported in connexion with ils occurrence in
Fjallfotasjon, 1l ocoupies at least two habitals in Gyllebos . AL the
Pidhing-place the hybeid P fneens = perfolintus has been elbservei.

Gullja is nol o be found antil depths below 2 m, Sometimes it eon-
tains a greal deal of coarse delvilus, e, in the profile mentioned above,
where vt jo commences al o distanee of 10 o Trom Lo, Obherwise,
it can be denoled as o lioe deteilus gybja, The lime contenl s con-
siderable in the sandy bollom. rieh in shells, thal s situaled soulth of
the hospital,

Lake Tunbyholmssjin (Figure 29},

The investigated part of Tunbyholmssjion is siluated cast ol the caslle.
O the map the lake looks larger Lhan it is in reality, bocause the enlire
aren north of the islinds has grown up and is impassable. According
to Lisne (Lass®us 1951 iU is nol an original lake bot has Been lormed
by o damming up. The like was emptied as late as in 1913 or 1014
according 1o a privale commuonication, In 1948 the waler surface was
lowered aboul 1 me an effeet ol a drainage.

The shallow luke is like Svancholmessjon. Pechaps i1 is equaolly eoreeel
to call them ponds. The norlhern side is woodys, the other shores are
open or edged by an open alder border. North of the lnke fens and
Vertandung areas form a tereain, which is difficall 1o traverse

The reeds are nol especially broad except in the northern end. Seirpus
tacustris is the most Frequent companent, but Phragmites is also rela-
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lively common. Particwlarly in the sonthwestern corner There are reeds
vich in hevhs with Scirpus focustris and Acorus Calomos as dominants,
A strong evolulion of hydrogen solphide was noted on the visits to lhe
ploee, Landwards these reeds pass into o £ graeilis zone. Equiselum
Hupiedile and Spergenium ramosum grow even in the open lnke, On the
simithern shore the recd belt sometimes i3 absent and replaced by
2. elata - tussocks, Here il may also be mentioned al Oenanthe aqgua-
tica grows al one localily on the eastern shore. This plant doegs nat
usually belong to the vegetalion of the lakes investigated,

The main part of the water surface is covered wilth floating leaves
of Potamogeton nedany and Nypmphoea alba, Cariously enough Nuplor
ftennmt has not been recorded, Polygonnm amplidbiom geows in the
smull pond west of the caste, Remarkable s the absence of Hydro-
charis Morsus-ranae. Sporganium simpler grows out in the open lake
and s Turnished with floating leaves.

Where open minerogenous shores exist, e, al the bithing-place in
the southeast, soetids are o be found, oiz, Jancus balbosus and Scirpas
acicloris, accompanied with Chara frogilis, The submerged vegetation
peenpies the main part ol the floor, The dominanl species are the fol-
lewing elodeids: Mypriophytiem spicadum, M. verlictllafnm and Pofa-
mageten zosteeifoling, Furthermore, Myrioplylum alterniflarane (near
the bathing-place}, P obtusifolivs, P perfolintns. Ranwncwlus cirei-
neders, eiciharie volgoaris and Nitella opace are esmmon, Nolable is
the occurrence of Myriophyltom altermiflocnim and M, spicatom in the
sume lake (of, Fiilllotasjon), Cerefophyflom demersim, which is [re-
quent i Svaneholmssjin, has on the other haod st been Found.

The content of coarse detritus of the sedinenls varies, bul somelimes
this element constituies the dominant component. The iron content is
low, The alkali extract is very brown, as s o e eapecied,

Lake Rinmpgsjin

As has been pointed out in another poaper (Luspn 18951) Bingsjon
must be Areated as three distinet units: Western Ringsjon, Eastern
Ningsjin and Sitoftasjon, Previonsly the lake was more unitary, As
Lk s il the end ol the lwelith century (he castle Bosjikloster was still
sitiated on an island, Bosiedn {AxpeErssoxN 1947, Later on the longuoe
af land from Orup to Bosjikloster, which now divides Western and
Eastern Ringsjon, was formed, when lhe Iwo islands grew logelher
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with the maintand to the north (NELsox 1893530, The communicalions
between the different parts were (urther reduced by the lowering in
1885,

Western Ringsjin (Figure 30.).

The sandy shores genlly graded sare mostly grazed and their vegeta-
tion is theretore difficult Lo wdentify, The amphibions vegetalion seems
to comsist of at least two distinet zones, the drier. covered with a Cearex
fosea communily and the wetter, thinly covered with €, edatu, C, Oederi,
Junens articnlatons, Lycopus emvapoens, Mentho sp. Potentilla onse-
riseer, Renuneenlus FI sspo replans, Scirpus palusivic and others, Where
the shore is stonier and steeper, e, around Lillg and east of Stakette-
hus the amphibious zone becomes shorl and is chaepeterized by o boeder
of Phalaris arondinacens, condaining . elafa, Rupedoriun cannabinem
and other intermingled species, Colomoagrostis conescens prefers the
distal part of the Phalforfs border, The shelving sandy bay al Boo is
edged by o border of € efota, Fen grounds reach o the lake, e al
the worthweslern shaore,

By the lowering in 1883 the (hoen existing recds were largely brought
on land (Teyros 18831, The present ones ave in comparison fo the
sige of the lake highly insignilicanl. Pleegoiifes is he mos) important
componenl. Scirpus focustris is loeal, Typha angustifolio is nol recovded,
and il 1t ocewrs, it is very loeal. The thickest reedswamps are developed
outside the woody sections of the shores, g, al Rardid, Kollebergn and
lhe southern side of Lillié. Otherwise only small reed palehes are 1o
be found here and there, often very sparse. Low reeds of Seirpns
perduesieis srow ol several places, where high reeds are absent. Bays with
appropriate conditioms for o marked Verlandung are rare. The only bay
with o hint of such a vegelation is situated south of Stanstorp, where
the reeds, in which also Eguisetum flaedietife is imcluded, occupy a
large part af the water surface, Here is also the only habitat for Naphar
fttenm in the western Rings jon. Bofomus pmbellitus is Tfound in small
isalated elumps, nol flowering, al varving distances from the shore-
line, sometimes on slony shoals,

The waler-lily '\-'1:gLE|.'|,|i-.":lr; oulside the reedswamps is  completely
absenl, The small-leaved floaling plants are on the other hand often
found behind (he reed straws in very shallow waler. Polygomem am-
phitbinnr seems o he more abundantly developed than Potomegeton
Trberees .

The shores are practically evervwhers minerogenous, and if lhey are
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Fig. itk The lake Wingspin, Seabe 1 ; 100 0081,

shelving and nol oo slony, a well developed isoetid vegetalion is to be
expecled. Littorella uniflora Forms here more or less dense swards,
mostly comparatively narcow., Ranunculus FI ssp. replans and Scirpus
dcicufaris are regular associates, In addition to these isoctids the shallow
waler is occupied by the following elodeids: Myriophgfinge alterniffo-
rum, Pofamageton filiformis, P gremineos, P pitens and charads (prin-
cipally Che aepera and frempiliz),

The Larger part ol the lnke bhotlom is eovered with submerged plants,
especially in the western end, The charophyles Torm important compao-
nents, but in addilion theve is a great number ol species growing in
dense masses, iz, Ceradopladiom demersum, Eloden canadensis, Mipria-
phyglium alterniflorem, Najus flexilis and Potemogeton perfolinius, The
dredge also often contlains individuals of 1, crispus, £. panormifanas
and . peclinoius. Possibly somewhat more unfrequent ave Callitriche
hermmphroditica, Myriophypllnm spicalum, P, Friesii and Renaneolns
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circinatus, P, lucens is only known from a Few loealities, The propor-
tion, in which 1he elodeids are combined on the hollom, s merely
estimialed in connexion with the dreedging along the shores,

In the western part the lime-rich gvitjas are dominant. and hery,
lake-marl has also been sampled. According o FrOpmy (1911—12) the
sediments rich in lime are confined to this part of the lake. The sedi-
ment limit seems o run nearer (e waler surface Than in Eastern
Ringsjin.

Eastern Ringsjon (Figure 305,

Fastern Tingsjin is the mosl exlensive of the three lakes. The shores
are almost completely minerogenous and al he eastern side lobated,
Sand is to be found in the innermost parts of the havs, eq., in Full-
tofta buy and Nunnas bayv, The remaining shores consist of conrse male-
rial, oflen very stonv, e, ul Bosjiklosler and Fogdarp, Clay appears
novw and then al the shore-line,

Un the very stony shore oulside the alder bushes grows o Phaloris
border with numerous associates: Alfsower Plantogo-aquatica, Carex
grecifis, Fapatorivm cannabinunm, Lyeopus enropoaens, Lysiaae o Hhyr-
siflora, L, vudgeris, Lythron Seliceria, St Letifolina, Solanoim Duldee-
meara and others. The Phalareis Dorder conlains at Bosjokloster also
sueh high herhs as Calameagrastis eaneseens, Ramexs Hdrealapat b
and Senecio pudedosie, M Fogdarp, where the shore may be less steep
and stony. the area between high and low waler is often provided with
w gome of £, grocilis or eloda, the outermost lussoeks of which evien in
summer stand in the water (figure 311, At Fulllofta the amphibions
zgone is composed of o relalively wide C. grcifis fen, which towards
the alder wood iz replaced by o Phaloris horder.

O the sennew hat more shelving shores oceasionally three zomnes may
L distinguished, e, al Fulllofta, From the alder wood o meadow
gone (0 fuscal extends Lo o sparscly grown eone with Caltla pedicsteis,
Huydrocolyle valgaris, Lysimoaehio dhygeseflora, Phaloris aroancineeeoe anad
Sciepus palusteis, which lakewards passes inle o thin Se, prifusfeis aone,
wilh an understorey consisting of o Litferella sward and Kancencofos
FI. ssp. reptans, AL Nunnidis the meadow community passes through a
smiall wave-cul edge inlo the weller Scirpus pedfustris zone wilhe Romen-
itz FILossp. replans. The grazing at Fulltofta as well as at Nunnis
i very intensive,

Thick reedswamps baridly exisl. The only ones are Tound near the
oulllow, sometimes af the Bosjiikloster shore and in Fulllofla bay. In



Fig. %1, Eastern Bingsjon ol Fogdarp, The stony shoee 8 covenad wilh Carer elata

und gracilis. Phote by the anthor, E25.1804%

all these cnses Pliragmites s the constiluent of e roeds, Ty plae angecsti-
fedive revds are nol observed and Scirpos focusteis oceurs only in very
small patches, The remaining reed clumps are either very small ar so
thin, that they can be called »pekasr according lo LILLIERGTRH (19001
ifigure 32}, Stands of Glyeeria apereima are to be fonnd in FPulltofia
bay. Scirpus palustris forms more or less thiek low veeds al many places.
with an undersiorey of Litiarello .l.'.rJr'li”Hr'rr. .“ulllllrf.rv-'rrlfll fr-'l-',fllr”-ll?f”-"”,
Polamagelon geamineas, Poopdens, Banunenfus FL ssp. replans, Selrpus
actcalaris aud others, Eguisetum flueicatile oceanrs only o o very insigni-
ficant extent, eqg., in Fulllofla bay oulside the high reeds, Botomios
wmbellatuy grows in small elnmps as in Western Tingsjon. As dis-
linenished from most of the other lakes stadied Sogittoario soagitti folio
is a component of the vegelalion in shallow water al some localities,

Waler-lilies seem to be absenl, Pofamogeton nedans and Polygromiem
amphibium occupy habilals of similar Ilvpe as in Western Hingsjion.

The roselle plants have o large horizontal distribulion, vertically they



Fig. 52 Euastern Ringsjon.al Nunidis, Thin Phragmiles ceed covers lirge arems of
lhe waler sarface, Pliolo by the author, L3G.0S,

form only narrow bellts: The Litforella mal may be 40 o 500 me broad
an very shoaling shellered boltom, o4, al Fulllofta, bul it seldom ad-
vinees o oo grealer -I']l_‘llt:l than hall o metre, Roneocolus FI S5 fep
frirts is I'1':':|||1*u1 i the shores near the low waler-line. The same applics
b Scirpies acfeedlaris, bul it wsually exlends inlo considerably deeper
waler. Intermixed with the isoetids in the shallow water are Tound
the following elodeids: charads, Myriophyltom oiterniflornm, Potamo-
geton filiformis, ') gramineas, PP, nitens, 1 ponormitangs, P per foliatus,
and Heanuncoalus pellatus, Several ol them forims as dense mals as Lilio-
rella, e, P, filiformis, Ronunculus pellalus and Myriophglam alterni-
florum.

Oulside the shallow shore helt the vegelulion is relatively scanly,
The holtom declines alruptly and is often covered with stones, which
probably condributes fo the poor development of the vegelation. In the
mare shoaling: bavs there are meadows of P peetinatns and P, per-
folietrs, These species grow on holh muddy and minerogenous boltom,
P perfoliotas is the only |r|.:l||1|. that 1s found oulside the steep slony
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shores, ey, al Bosjokloster. Rarecnceedos peltetes can also extend vather
deeply (about 2 ). Blodea coneedensis, which immigrated o Fulltolts
shout 15 vears ago (privale communicalion) has a varving distribution
vear by vear, 1L is spread along all the shares.

Mo samples of gyvtbjn (Hoe detrilos gebjos) bave proved to be rieh i
lime, Samples from 15 m. depth conlain a relalive abundance of mineral
grains, The iron conlent is ralher high and the sedimenl lmit runs
deeply (Lusnm 14951),

Seitaftasiin (Figure S0.).

Satoltasion: which is mach smaller than the olher parls, Torms, so
to speak, a porthern isolaled parl of Easlern Ringsjon, Tn the Hme
before the lowering the connexion bebween the lakes was mueh broader
than now, The narrow point (Munkavigen), nowadays dividing them,
did oot exist previously, Now the part of e channel passable by larger
row-hoats is very narrow, The gul is namely to a large extent lilled up
with hig stones,

The shores in lhe eastern and western parls are shallow and com-
posed ol sand. The northern shore is more stony, likewise the sonthern
o, The wide open shores are evervwhere grazed. In the amphibious
vegelalion twa or three zones mighl be distingoished, Distally thers s
i meadow cotmmuiity, Next comes a bell, where the vegelalion nay
possibly he divided into two rones. Al Higoends for example the apper
wone i eovered with predominating Hipdrocotgle, the lower one wilh
predominating Feyefsefom aroense, On the western gide ol the lake the
Carer groactliy communilies reach down b the waler's edge, On the
northern shore, where the ground rapidly sseends. lhere = somelimes
nn amphibious Coaree 2one (ehictly € graciliz), lnndwards interminglid
with Calnmagrostis coneseens, Mol infrequently there is a great num-
Iwr of herbids included o this zone, eg., Hupatorion connafinen,
Lycopuas ewropieus awd  Lgsimechio pafgoriz. East ol Siloftabaden a
Cearer ¢lota fen extends 1o the thick reed,

The thickest and broadest reedswamps of whole Ringsjon are o be
Found in Sédloflasjon. Shellered by the forest the shore east of B jii-
Kloster is lined by very browd Phrogmites reeds. just noreth of he
channel, Along the northern side the Phrogmites reeds are also abundant,
Al the mouth of the pver from Hoor g =growing upe takes place with
high herb-rich Phrogmites reeds and stards ol Glyeerio mocdmea and
foguisetum ffovictfe, In e neighboorhood the oatlet from hvesaroms-
sjon also debouches. Outside there reeds of Phragmites and Serrpns
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Faewrsteis arve plentifully developed. Cnly some paris of the western shore
are completely Iree from reeds, Seirpus palustris is common al open
shares.

Wiler-lily vegelation is practically absenl. Noupfeor ldeam s only
registered onlside the mouth of 1the ver leom HGOe, Prdggoneat amplif-
bivm ol Potamageton netong olten grow elose (o the shore o Sefrpoy
prerfustris recds.

The wide sandy havs exhibit a poor bottom vegelabion. Tsochds are
maoslly absent. They are replaced by eharvads, Myrioplyplfane afferni-
florum, Poltamogeton nitens and P, perfolictus. Littorello swards are,
however, to be found ot other loealities, e, along the shore of Munka-
¥agen and on (he northern shore of the lake, The same is true of
Svirpus aeicwloris and Roneneolps FEossp. replans, dmong the Leffo-
reflo roseltes dsoetes Tecusteis ocenrs ot Munkaviigen in a depib ol 50 (o
GO em. (messured Aogust 1950). To whatl depih it extends is unknown.
Probably il occupies a narrow zone, as the bhottom descends steeply,

Another fserfes locality is konown but has not been studicd ll}' the
author (Luxbpn 1951). Al those habitals preterred by Litforella the [ol-
lowing elodeids are very often lTound: Myriophgllva altecoifloramn,
Potamogeton gramineas, P, nitens and Boanonenlus peliot s,

The weslern parl ol the lake bollom is shelving and covered willy o
rieh submerged vegetation ool o oa depth of abowt 2 to 25 m. This
depth s nol oblained onbl o distanee ol 300 m, rom the shore. A
profile across this vegetalion showed o Chare aspera zone of 5 to 10w,
inn breadih elose to the shore-line, Then Ch, frrr:';r'h'.ﬁ‘, Elodea conedensis,
Myriophyllum alternifloram, Najos fexilis and Potamogeton panorimi-
frarins Ancreased in abondanee facther oal in the lake, Al o depth ol
LA me O steffigera was also encountered. P panormitanos was the
mast appavent domdinant, which often iled ap the deedge. Tn addition
b e species menlioned Colfiteiche hermaplieodition and PO perfoliols
wire also abserved in the prolile, Lempa frisalee hias also bheen abservid
in this parct of the lake oul to a depth of belween 1 and 2 m, When the
mud begins (in the profile at o depth of aboul 2 m.). the vegelalion
rapidly diminishes in alundance,

In the northwestern: part the sediments (fine delritus gyvitjas. when
dried, were rust-colourecdt, The humus confent seems o be highest in
the neighbonrhond af S&toltabaden, where the rivers dehoneh, O the
whele Sitoftasjon has the sediments richest o hoamuos compared wilh
the other parls of Ringsjin, In the northweslern part limy sedimends
hswve heen found.
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IFig. 53, The lake Dagstorpssjin, Scale 1 50000

Laoke Dagslorpssjion (Figure 330,

Dagstorpssjim s a long and naerow like, surrounded by beautitul
leafy woads, which have nol vel been cul down o make way for suim-
e collges, Ulu-ll shore 18 ulﬂ}' to be Lound i the noctheaslern corner.
Un the whole the region around the lake s very lillle cultivaled,

The water surface can be reguliated by a dam in the eutlet. The author
has been unable to oblain information on possible lowerings of the lake,

The shores are steep and rich in stones and boulders. Therclore the
amphibions zone becomes short and indistinel. The shrubby vegetalion
nearly lonches the water-line. Fens oceur only exceplionally, ey, in
the bay Dbelow SHinkelstorp (Carer elata and €, rostrata), The stony
sone between high and low waler is relatively sparsely coverced wilh
Alismee Pfr'l'u."ﬂ_r;r.l-ﬂrﬂ'fr.rl'r'f‘ﬂ. Crrer ."ﬁr"ur.l'n:'ﬁpq'rr;ﬁ, {recreber orircaser, -f:'.l‘u:'r'rrlu
fluitens, Juncus articalatns, Listmeciin tfyperrts, Lyt lrean salicari,
Wernd feer spe, Scirpns palustris and others. The vegelation is especially
seanty on lhe southern shore. It is here charvacterized by chicfly Carex
gracilis and Glyeerin fluitons, but also more of the species already
menlioned may he components,

The reedswamps compared with the three [ollowing lakes are small,
They oceupy generally only minute areas in the small erecks, which
ave pumerovs due to the Irregular shore-line, The largest clumps grow



[Fige 34, Growth of Polygenam amphdbiann intermized with Polemogefon  iatarns
oulzide the Cgpfer negastifolia reed o e worthern part of  Dagstorpssjon, Phote
Iy A, ALMESTRAND. HET 1949,

in the northeastern corner and consist of Typha engustifolic and Pheag-
mites comapnis, Typha engostifolio and Seirpos focastris occupy, more-
over, about equally large arens in the creeks. Low reeds ol Sefrpus
pefigtris appear al some shallow places. Eguisetoon lnviatife is olten
found in the bays fogether with high reeds. Small patehes of © rosfeata
||'I'II"- are 1P||\l'|‘"'l-'l.'d LTRSS -I||l‘| ”!I'H.

I mosl af the erecks bolh .\'up.l’m.r lertewnmy and ."l.':';.lrlfr.ll.lf!r'rr af ey e
present oulside e reed, often accompanied by Polamogelon nofans,
Polggenum amphibinm oceurs in rather small stands, distributed all
over the Inke. bul seldom together willy watler-lilies (ligure 34).

The shores are not so constibuled, thal an abundant oecorrenee ol
isoetids is lo be expeeted. On sandy shoves, however, Seirpus acienlaris
and somelimes Juneny bulbosis moy oceur. Hilherto Littorellu tniflora,
Isaetes lecustels, I eelinosprram und Lobelia Dorlmanna have not been
recarded From the lake,

The lake bottom very ollen descends steeply, Thus areas suitable for
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higher vegelalion are nal extensive. However, this facl probubly cannnl
Fully explain Ihe poor development of the submerged vegelalion, Only
three elodeids are o be mentioned. P, erispas has been abserved several
limmes drifting but never attached. Roencafus pelftatus forms patehes
in shallow water. From the literature (NEUMAN 1890 p. 2890 an occwr-
rence of £ grominens X fueeits 15 known, bul the planl has nol been
refound by the author,

The gvtijas resemble those deseribied in the Ihree following lakes

Lake Kvesarumss jin (Figure 35.).

Kvesarumssjim as well as Dagstorpssjon and the two following lokes
are nol lowland Inkes, bot situated on the woody ridge Tinderidsisen.,
The Inke borders to the south an o small esherent cultivated ared, bul
otherwise miged forests rich in bireh veach down (o he shoies,

As early as in the Eighteen Sevenlies o deainage of e oullel, whieh
runs southwards o Ringsiin, was carcied ou! in order (o drain the
surronnding grounds, Now the diteh 35 so small, that sometimes the
witler rans backwards in winler when the spow thaws, Kvesarnmssjiin
has often an gbnormally high waterlevel, In Aogost 1949 one conld
almost speak of an inundation, envsed by the rich summer precipitation.

The shores ave gravelly and stony, Along (he eastern shore a Ceeea
elate border runs inside the reed. Al the western shore the short amphi-
| TIE 1":':_;1'|:,|1i1'r1|, 5 {'lllupum-:] of o mixture of heebids and gr:ljuillid},
e, Mismee Plantogo-aquaticn, Carer elata, €. Pseadocyperas, Tois
Psetdacorus, Suncos  acficedatus,  Lycepos  europaces,  Lysinachio
thyrsiflara, L. mdgaris, Lygthrom Salicarie, Mentha sp. Plodaric aron-
dinera and Seirpus pofusins,

Hiwdls are Lo be Foundd almost arommd (he enbive lalke, Tlie Bropaest
ones are situaled fn the southern s northern ends, where also Ver-
landung is apparent, The narrow recds along the easlern shore o
greal extent composed of Scirgues lacostris. AL the southern shore Phirog-
mites is dominanl. Typla angestifolio is relalively local, In the recds
of the Verlandung zones Typdva fofi folio and Eqoisetum flumiatile are also
included. Besides apparently plenty of Glgeeria moxtmo oceurs, especially
in (he southweslern eod, On the olher hand, he abundanee of herhs,
churaeteristic for the vecds of the Verlandung rones i the lowland
likes, is lacking, Where the high reeds are not developed, Seirpus
polusiris or C, rostreda are 1o be found.

Nuphar luferimn as well as Ngmplaea ofba are ineluded in the bells
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Fig. da. Thir lakes |'|:'|'l'.'\-i;'|1'11T||H!‘_jI-I|'|| '|"J|'|'rr|!_| |'||.‘n.$-'jﬁn amil Hu:i.ur]m.‘-sjiill. Seale 1@ 106 000,

of water-lilies, which arve plentifully developed in the northern and
somthern ends outside the Verlundung ceads. Polamogelon nafiirg grows
al the sanee habilots, Pedygonum amphilbium seems o he absent, Hlygdeo-
charis Morsus-ranae is recorded from three localities, bwo of which
Pelong Lo the sones, where =growing upes is found,

O the coarse-grainy, stony shores, isoctids are often intermixed wilh
the aforementioned high-growing herbs, where the amphibious rone
is sulficienlly broad, This applies lo Ranunewdus FIL sspe repdoas and
Seirpris cefealoris, These extend barely down into the aquatic zone (the
sublitorall, Somewhal LII_‘E_‘!H_‘I‘,‘ IH= jll.‘i.l belosw the waler-line Mlll}'
August 1848) Chara aspera and Ol fragilis may grow, if the botiom
is shoaling. Notable s the fact thal neilher Liftorellie nor Fsoefes has
Been (ound. A contributing cause of this may be, that the boltlom is
generally rather steep and coversd with sedimenls fairly near the water
surface. The comparatively shallow fnke is markediv poor in submerged
plants. Outside the challow minerogenons shores no higher plants have
been observed al all. Petamogeton perfoliatus is found al lwo loealilies
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in the northern part, where it grows in shallow water (depth 2 to 5 do )
together wilh charads. Nifella sp. is mel wille al e castern shore in
shallow waler, Il migh! be noled here thal some beanehes of drifling
Patenogeton pectinaus have been Tound onee. They were ralher willed,
however, and il is possible that They had Leen brooght to the Jake by
fishing-lackle Trom another lake,

The organic sediments. which on aceount of the insignilicant area
of the lake and ifs shellered position are to be Gownd alveady ot a small
dioptl, eonsist of tine detritus gettjas with a rallier considerable amoant
of diatoms, They are fairly poor in mineral grains (ehiefly mjila). The
humus conlent, judging from the alkali extraetl. is relalively high, The
iron content is moderate,

LEake Tjarnarpssjon (Figure 35.).

Tjornarpssjion is localed al a village around o station and is very
[requented by tourists, Summer houses are silualed around the entive
lake, Close to the shores runs o border of alders excepl for the part
adfaeent to the railway,

Exaet information on human interyention s ol aviilable, Judging
fronn the old geologieal map kbl = Linderdids published 1879, how-
ever, o new outlet has been excavated sinec 1879 in the north con-
necting the ke with o tributary to Finjusjon. Previowsly he onllet
was siluated ot the southeastern shore near e railway

The amphibiows zone is generally charaeterized by a Carer eloto
border, which lakewnrds is mostly repluced by o reed community, but
sometimes  directly  looches the water, 1Y the lerrain  allows. the
f.oelata eome is succeeded by o Meliniae coernfea zone landwards.
On very stony shores there oceur only isolated hussocks of ©, efata, On
thie island the © elafa margin extends into the water and is indwards
lined Iy o Calamagrogstiz coneseens - Phalarss aremdinoeea zone, OF the
species ineluded in the O plete communily the following may be men-
tioned:  Alisme Planlego-ageaticn, Cicata otrosn, Junens arficalutas,
Lypcopirs europacis, Lystmeackio thypraiflora, Lythewm Salicnria, Poten-
filla pedlusteis, In the sonth near e vailway, fen grounds with © elefa
aned 10, fasfocarpa lonch the water surface (arownd the old ontlel),

The lake has o long obated shore line, o oa large extent lined by
reeds, Scirpees foeusivis is predominating, but both Phragmites and
Typha angustifolio are also common components. The species often
form mixed slands. The growing upe is most marked in the soulh.
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weslern bay, where fens edge the shore lne, Fouesetioan fluviatile grows
here antside the broad high reed, Thick Equisetim veed s also o be
Formad st o loeality on the western shore, Tgpfee fatifolio is loesl.

The numerous bays provide shellered habilats Tor HNoaling leal vege-
lution. Waler-lilies are spread in different parts of lhe lake, buob the
higgest earpels of Nophar lulcum and Nymphaes ofba are to be found
in the seothwestern bay with Verlandung amd in the bay on the other
sidde of the poinl. Pefamegefon malans is more widespread than the
waler-lilies. Polygonum amphibinm is recorvded from one locality bul
Huydlraeharis from none.

N isochids have Licen observed by the author, bot secording o the
regisler ol »Skines Floras Sefrpos aefcularis grows at the luke,

The most eommon elodeid is Myriopfiylum alierniflorom, which has
an abundanl distribuation, Pofemogetan perfoliatus is known from three
localitivs, P, crispas is fonnd drifting. Uteecnlreria oalygoris 2rows in the
Verlandong pone to the southwest among the water-lilies. Noo olher
elodeid has been observed,

The gwlljas agree in general respecls wilh those in Kvesarumssjin,

Luke Bosarpssjon (Figure 356.),

The area of Bosarpssjin is sommewhal arger than thatl of Kyesamims-
sjon. but its shape is similar to thatl of the lalter. In bolly there are
small islets and shoals, The shores of Bosarpssjion, however, are al
sevioral places more shelving, Forests sorrovnd the main pard of e
lake, The leafy woods consisl ehielly of beeches, but oaks and birches
also vecur, They give o more luxariant appearance than these around
Ivesarmessjon, The meadow in the southeastern corner contains among
others also Troffivg eoropoens, Close 1o The lake grows an alder border,

The extension ol the inderlerences by man umdertaken at Bosarps-
sjin s not known by the anthor. Aceording to documents from 1919—20
in Lantmiilerikontorel in Kristianstad the outlel has enee been moved
Previously it ran east of the present one. Probably this change also
eaused u lowering of he walerdevel. Judging [rom the map il secms
b hive amounted to aboul 200 m. horizontally al the brook outlel on the
eitslern shore |(Hoerox 1915820,

The lake is suljected to an important regulation ol the walee-level,
as the mill in the outflow uses the waler for power. In the anhuann of
1949 1he water-level had been lowered very radically, at least 800 1o
S em. This srrangement gave a picture of the lake, divergenl from
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that previously oblained. AL a visit in September 1950 the same low
wiler-level was established. Judging from the vegetalion (hese econdi-
lions had been prevalent for o long lime (pechaps from The previoos
aulomn |,

The descriplion below lreals the vegeladion in the period 1917 —49,
when the lake, 2l least in spring and summer, had a higher water-level
than at present, The (lood in spring wits generally very steong (i 1950
the water surface only reached up to the beginning of the Littareifa
zone, i.e., did nol even cover the normal agquatic rone) .

The shore is encrmansly stony and rvich in houliders. Choaracleristic
for large parts of the shore is 2 border of Carer grocilis. Sometimes it
exlends [liﬂ-’(‘_‘”:l.' info he waler, somelimes il s replaced by Biigh resd
or low reed. On the weslern side C. gracilis is very oflen absent, and
the Littorella zone, which forms the uppermost part of the aguatic
rone, is directly speceeded by the Moliniog coeratea gone, 10 the €, gro-
ciliv. border is developed, it passes landwards into a Malineg zone,

The broades! reedswamps, which aclually are nol especially abundant,
arg to be found in the southern end, FPypho angusfifolic is (he main
component, but Seirpus facasteis is also included, The western shore
is provided with a conpected veed bell in Hhe soulhern paret, containing
chielly Scirpus {ecusteis. AL e remaining shores larger or smaller
patches of Seo lecuatris or T angustifolic oceor, exeepl on the northern
side, where the reeds consist mainly of Phoogmites, Along the eastern
shore Carer gracilis, edged by o zone of Seo pofusteis, veaches down to
the waler-line. Low reeds of Se. palustris are relalively common. Egini-
selum flupiatife grows for example in the southern end and along the
castern shore in small elumps.

The best eonditions for the development of a floating leaf vegelation
seem o be found in the southern end. Here large covers of Nuplioar
fetewm ol Nymphees afba oceur. (Otherwise waler-lilies are only en-
counlered abt a few loealifies, e.qg., in the northwestern corner and at
Sjdrup. Pelggonum amphibiom, contrary to Polumogelon nedins, s
recorded from several places. Bosarpssjon is one of the lakes studied
which has lhe greatest occurrence of The former. Hydracharis Tins nol
vel been observed.

The isectids are nol gquantilalively well represented, They are re-
stricted 1o o small area on both sides of the summer low waler-line,
Littorella nniflora grows at Sjirup and also slong the norlhern and
wiostorn shores, Ta the novthwest the Litforelln sward was about £ to
8 m, broad (in Augusl 19490, At Sjorup, where the shore is open and



I'ii"' 30, From e nocthern shore of '|Ir-1.ur|_‘-3:|j|_||.l. 1T H|'|_11|"|'|'||||'| 100480, A eonsidernlile

parl of the normnl lake bollom is fadd bare, o vesull of the water cogolation 1% the
mill at the owlflew, The bulk of the reedswamps stamds above the walec-hine
Phato by dhe author, 20,105,

ralher shelving, Seirpus aeteufarts and Juncus bulbosus are also 1o be
(ound, They have Turther been observed al two other Docalities. The
Lseetes species are nol known from the ke,

The hottom is very irregolar, Somelimes il declines abropthy, soame
limes shoals pise unexpectedly, In spite of the richoess in shoals, which,
ns might be expeeted, would favour the submerged vegetation, the elo
deids are not abundant in the [nke, They oceur only in shallow waler
and consist wainly of Myriophyfhon alterniflocim. Besides, Nitello sp
is loune al one lncality,

After the lalest lowering in 18949 50 the recdswoamps sfand al many
plices on bare laid shore, At such i locality, illusteated by figure 36,
the zonmalion is olherwise as lollows: Alder oo bireh o Molinie pone
[ to 4 L) - O gracilis zone (6 Lo 10 m.) = Se; palustris tone with Litte-
relle mat {2 m.) - slerile stony zone (6 m.) - the waler surface (Sep-
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tember 2 19500, Oulside the Litdorelln mal, which aleeady belore the
lowering could be distinetly observed, vegetation is on the whole absent.
Only o stand ol Meo aeiewlaris was noled, which was now low-growing
and fertile,

The svitjpns resemble those of hovesarumssjion, but are eonsiderably
richer n iron,

Lake Finjasion (Figore 37.).

Finjasjon has ondy been subjected to sporadic examination on a lew
cxenrsions in WHE—50. Only the eastern part has been visited, and thus
this purt is the one diseussed below, Tn e pocth the shores aee covered
with willow bushes and alder troes close 1o the shove-line, At Tormes-
torp the shoves are open and on the sonthern side pines and birches
grow, Al the sauthern corner are Lhe shores grazed,

Lowering ol the waler surbiace has been carried oul on ot least Two
oceasions, the first ime belore 1845 and the second me just hefore
T EwE 1887, Hopror 1911).

Ll many places the shores are shelving and sandy, Al Finjasjobaden
the reed (Equisefum flupiatile) is replaced landwards by o Corer graciliy
Cen, containing such species as Alisma Mantago-ageatica, Cicalo pirosa,
Mentfa vegeeaticn, Rocippeaplibio, Stiom fetifolium and olhers, On (he
poainl west ol the month of the outflow Trom Tjdenarpssjin, the reed
of Seirprs palistris is also sueceeded by a ©, gracilis border. The shore
wilhin this area is stony and with its black stones resembles Bosarps-
sjim greally, especially al those places where the €, graeilis zone reaches
down lo the water-line,

The isoetid vegelation is abundanlly developed. Al Tormestorp Litto-
rellae uniflora, Ranencalos FL ossp, eeplans and Sclepos aeicularis are
tir b foumned, sometioes allernaking with or intecmingled in large mals
ol Chera aspera, soetes locnsteis probably plays no deminant eole in
the submerged vegelation, bl sl its distrbution s very little known.

Many elodeids are well developed. Potamogeton perfoliafus is com-
man everywhere along the shores, and thatl is also applicable Lo Myrio-
pliglliern alternifloriar, None of the olher likes studied shows such a
mass development of Pobwnogelon pusillus as Finjasjion, Collitriche
hermapdiraditica Torms a prominent Teature in the subaerged vegela-
tion, A drifting branch of . procfonges s been ohserved, The dis-
tribution of Nujus fleailiv has previously been described by HALLBERG
(1940} and WEIMARCK (1944},

Lake-ore (eoin ore] has been found, The orsanic sediments sxamined
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Fig. 37, The lake Fingasjin, Seale T 100 (04

consist of very iron-rich detritus gyiUas, containing o greal deal ol
mwineral grains chiefly moj. The humus content seems o e s high
as in kvesarumssjin, Some dy clivds have been observed,

Laoke Araslédvssjon and Lake llammarsjon
[Figure 38.).

The river Helged runs through these two lakes: prodocing difterent
environmental conditions than in the adjacent lakes as regards the
quality of the witer., The lake water mainly consisls ol river waler,
which on acconnl of the exlensive drinage aren of the Helgen has
Lergely been transported from geologieal different regions and, there
fore, ought to diverge considerably from the water of the local rivers.

The studies of the author las. as a matter of fact, principally included
the vast fens surrounding the Takes, No syvstematic investigation ol the
remaining agquatic vegetulion has been performed. Both lakes have,
however, been subjectod to exhaustive bolanie sludies by Telegrafkom-
iissarie T, Laxce  (Araslivssjon and Hammarsjim) and fil. mag.
G, WinEsoLT-LILLIERDOTH (Hammarsjom, ef. p. 1149).

The lukes are very shallow in eomparison (o their areas and largely
grovwn together by enormous recdswamps, They are ralber impossable
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by o molorboal, In winler the surrounding fens are greally overflowed,
The floating leal vegelation is also abuondant,

Though the author has not oblained o distinel idea ot the quantitalive
compaosition of the vegetulion, the lakes have, nevertheless, been ineludied
in he suvey (lable 6, becanse they have been rather thoroughly stocdied
Irom a flovistie poind of view, A pourely qualitalive deseription of the
vegelution can always De ol geeal value,

Lake Riabeliivssjin (Figure 39.

labeliivasjiin is one ol the largest lakes investigated. 11s southern end
belongs to the cultivated Kristianstad plain, In the west the woody
Archaenn eminenee, Balshergel, borders on the lake. The northernmost
part is wedged into Archacan bedrock, Here and there is edged by o
margin ol alders. At several places, especially on the weslern shore. the
froit-orehards ocenpy @ still hrger area.

According 1o the geological map and SUNDELIN (1922) the waler-level
has been lowered several times, In 18E5 it was lowered 1.7 m,, 1865
LAY mr., 1880 0.3 m. In 1914 0 eleaning of the oulflow was earried oul,
In 1845 the waler-level was situaled 5.6 m. above sea-level. and is now
alwernl 2,00 m

The lake is regularly constructed (PERSsox 1832 wilh a very oven
bottom, which descends below the deplh corve ol 10 m. only within
a small arvea o the south. The boltom declines relatively abraptly. Al
a distanes of 20 m. from the shore-line +|+li|I]|~. of 1 1o 2 m. have hoon
measured (i 1H46]

The shores are 1o o greal extent provided with o reed border, even il
it is mostly narrow, Gompared with, for example, Yeddingen and Kranke-
sfiin the reeds are very lillle apparent. They oceupy the Lirgesl areas
i the bays, preferably in the Osterslin bay and the Rabeliv bay. Pheog
mitex 15 completely dominant, Ty pdier angoetifolio and Sceicpus ocustris
grow only in small patehes. Se. Tabernoemontont appears here and
there, when olher high recds are nol developed. Fqguisetum flupiedile
furms, Tor example, in e bay ol Rabeliv, Tow thick recds oolside the
Phragmites hell, Gfgeerio maximea hos nob been observed as a0 reed-
forming planl, Buwtorruws eenbellefies oy e mel swith i small eluaps
around the entire lake, Quagmire-like recds are relatively rare. A so-
called Verlundung zone occurs in the sonlh, at Helmershus and ol
several loealities along he castern shore.

Along greal parts of the minerogenows shorves Lhere is a barricade ol
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Fig, 0 The lakes Rabelivssjin anl Chp s joo Seale 10100 000,

big boulders and stones, which is grown wilh #osparse vegelalion, Al
the locality illustrated by (he tigure 40 ot consists of Phalaris arandi-
reeeir and  Lygsimire i thyrsiflora and ol Fkestad of Epitofitnm hir-
sutiem, Eupatorium, Filipendola Ulmaria, Lysimachia vulyaris, Myn-
seiis palusteie, Solanem Deolcaorg and Velericwn of ficineadis (fimre 41,
of. also figure 42,

Very often the development of fen vegelalion al the shore is Fvoured
by ground-waler supply from the slape above, The reeds are in such
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Fig, 800 Ribeldvasjio al Balsbergel, The shore is cich i bonlelees ancd the aarrow
.|||1||||'.||||'H|:1 pome b5 eowvered chiefly with Lrpsimae ia .'FJ!'Jr.il'.l-’--J'rr amed Plaluris e nads
mecea, Photo by the aathor. July TG

cases indwards reploced, e, by o 2one ol Carer posdeafaten - lossocks

(hgure 1H4) conlaining the Itc:a||:1l1.'-illl4_! characteristic ~.|'||-{'i|l~_:

Vprostis stolonifera Lypstmeehia thyrst[lora
Vi Mo ago=asperalica Lytheum Salicarieo
HBidens coriun Wiosatis pedustris
Celt e pedustris Peneedamrm. polustee
Larer Peewtlaeyperiis Pever trimvicifis
rogtraii Rumer Hiypdrolopathom
(realinm porlnstre Seirpus Talbernae mantani
Hydrocheris Morsus-ranae St latiferlivam
[riz Psendacorus Sofunwen Dulearmiera
L it aminaor S PO PO S
frisiden Steflerioe polustris

Lyeopus europoens
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Fig. 41. Shore profile f'rom Balelivssjon al Ekestad. The amphibwoos vegelalion
forms o narrow  eone Detween The big Douliders Che most [roguent species  are
_I'_r.J.'ufll.llr.ll firesert it I"u.r_;rr!rwl.ur.-.' cerpiraeeht e, Lot pinilid e T i ria |'.:'rn.rr||||| Feger daisl

qaris, Moosotis pifusiees, Sofamrme Dafcomers and Veleriona officinalis

Fiz, 12, Hibelowsspon af the eastern side sputh of Tkestad. At some places I”F-:

bonlders {erratic hlocks) redoee the exiension of e .|,11|!|'|||I||-u:-. viegelalinn Frlaastan
bw the author. July 1916
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Fig. 1. Shore profile from Bhibeldyssjon of Brosis (eastern shorel, showing o Yer-
tamchung zone, The tussecks of Corer pardeutate advance oo the reedswamp
|Plireginites),

Fig b Shore profile (rom Bédhelivasjion ol Tommarp (western shorel, The thick

high Phirogmites reed, which in its inner edge §s rich in herbs, is andwireds replaced

by o G panicodafa fen, which passes into o Filipendelfa Ofmorfo zone. Within the
revd the waler surface s cavered with J,F!';n'rr.u';frru'u'\ il denginidds

More or less extensive Magnoearicion fens inside the reeds are cha-
racteristic for many localities, eap., in Ostersliov (0. poniendata), Balshy
o panierdada and acatiformes) ond Babeléw (C, elata, poniewdata and
reartifernnis). A ponalion, that is not established al anv of the remaining
lakes, is outlined on figure 44 and is to be studied especially ot the

western shore of Ribelivssjin. The Filipendula Uloeric communily



T

[
h' = L- i Leisi i fipere EETF
E RUASRIETATRR RS AT 133 AR
T T T T T T A— L - L e
CAPPODA T chary 1 | Bodinmsdwdars -ﬂ-:.n-n.:l;«!\n-- e |Potrrogeion ¥ ] SdnuseLy
"‘I' | M:“-’"’Jﬂ? | Edmiadtmnse lﬂ; l-'"‘A'.Pm}M | fertiit s i L.:'- W gted ) e :rn;

Fig. 4% 1" 8 frome the Ekestad bay (July UM, The reed: Scfrpos facustris. The
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Fig. 4% P 11 from e westeen shore gboot 300 m. northeast of Knutstorp (July
G, The reed: Phrogmites. Tlie sabinerged  vegelolion is dominated by Chera
stetfigeros, The higher plants extemd Tooa depll of whout 3 m,

Flg, 17, T 100 sitnated just south of Helmershes (July 1589600 The reed: o mixluree

of Pleagmites andd Seirpus facostris, The Ooating leal plapts consist of Nuphoar

fudewan, Several elodeids are represented. The higher vegetalion censes al a sdepth
of about % m,

conlains many luxuriint herbs and presents o very fine view. The
following species are the vascular plants most often noted in the ¢om-
ity

Herbids Graminids
irstum pafusiee Myrastis sfolonifora s, lal,
et peat oritsin cennenlinn {rare aetndi formis
Filipenduola Ulngaria — listicdin
faedficern odiginosuam halsris arandinoacea
Ledlyrus profensis Plhragmites communis

Lysimeehio vafiparis
Lythrum Saliearic
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Fig. 4%, Flowering Morewacifus ofrcimoties in e oy south of Hebmerslios an Ralw
Livssgin (western shorel, The veed in the backgronnd cansisls of Prhiragmmiles. Phobo
Iy Ehee wabloor. July 1HEG

The oyvmphacid Laver is very Lttle developed. In cabm bays some-
times sl borders of Naphar liteam oceur, ollen logether with Pofe-
mogeton etens, Polygonom amphibinm has only a very insignificant
distribution. Ayedrocharis Morsus-ranae belongs as usual to the reed
commmuiies

Isoetids are scarcely represented. Scirpus acicidaris i3 recorded lrom
sandy botton: al o lew places in different parls of the lake. Littorella
amed Lobelia were observed by Lance in the Nineteen Twenlies, bt
have nol been refonnd by the anthor, Charads, Poteinaogefon filiforimis
and P, perfolintus oflen occupy 1he shallow areas wilth a deplle of less
i 1o

The submerged vegelalion is well developed, even oulside the shallow
gons, Three species ean Torm pure dense stands: Ceratophglium demer-
s, Chara stelligera and Elodea eanodensis, Cerafophgtinar, which
very often reaches up o the water surface. was observed in 1816 in
dense meadows in the northern bay at Ekestad (Hgure 45) and in the
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oy abont 300 m. northenst of Knutstorp., Chara stelligera exhibited
coherenl clumps at several Inealities, eg., in the Ekestad hay and
Tommarp (Figure 461, Elodes was registered Irom numerons places.
Except for the species mentioned above many others also seem o have
igreal disteibation, Mostly the elodeids grow together withoul anyaone
predominating (figure 47). All together 14 submerged vascular plants
have been recorded. P, lucens occupies an apparently large area, bul
also 1", erispars, P, Friesii. P, peetinatus, P, perfolinfus and Ranoneeluas
cireinedrs (figure 48] are frequent components. I praelongus has been
found al one locality. P, panormifanns and P posillus have heen en-
counlered mainly in connexion with the profiles bul never in large
amounls. Zannichellice pafisiriz hus been eollected by the dredge af three
localities in the southern parl and besides observed in shallow wates
sonthwesl of Bokeniis (attached specimens), Myriophyllum spicatuimn
was [found in 196 only al one locality, a shoal oul in the lake, Luater
on il has been noled from the shore at Balsvik. Rabeliwssjon has most
ol the submerged planls in common with Keankesjon (in 1944,

The boltom samples, which have been eolleeled in eonnexion with
the profiles. have been mised wilh a good deal of minerogenous material,
although the gvilja element has been considerable. Coarse detritus
eyttin and elavey gyvitja have been examined. Very often the gyvitja
ineludes lime, The samples colleeted on other ocrasions (at Fkestad in
deoper woter) consist of limy, very mineral-rich (clay to fine mo) fine
detrilus gyttjus with varving amount of eoavse detritus. The iron con-
Lend s relalively small,

Oppmannasjin [Figure 39.)

Oppmannasjion is oo large b be Trealed as one anit g 3t is also
morphologically divided inlo seversl smaller parls: 1. novthern pard
ithe Arkelsiorp part, A, conmeclted with the remaining lake by u
nerrow ehannel, 2, e middle pact (the Norregard parcl, N cut off Trom
the southern part by two projecling points al Karsholm and 3. the wide
southern part (the Kiaby part. K.). A and N, are ralher similar. They
are lomg and narrow wilh lobaled shore-lines and several islets and
shoals, The surroundings descend abruptly into the lake. Such a shape
favours the development of local environments. The shores are covered
with trees and somelimes coherent leafy woods, especially on the
western side. K. extends Far down into the plain. 1b is muneh broader
than the other parts and has shelving shores, which arve built up of sand
and elay to the south, The western <hore is open up 1o Karsholm. On
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the eastern side towards Bickaskog there are small groves of bireh
ancd spruee,

Vready Irom the dif fercnt values ol the transpareney sl lake colonre
fefo ppe 24 and 270 10 s evident that local conditions prevail in different
parts of the lake, In the lield studies consideration hus also heen given to
this three-section, bul lime has nol allowed a penelraling examinalion
of ench poark. In The survey (lable 6) Oppmannasjin is included as one
unil. The Arkelstorp part is the one most slightly investigoated,

Oppmannasjin was lowered in 1886 according to the deseription of
the gealogical map by digging a new outlet south of the eastle Backa-
skog, The lake Ivision had recently iin 187378 been subjectsd o oa
lowering, which made that of Oppmannasjin possible, The waler-level
was lowered alwut 2.4 me A relalively large arca was obtained by the
lowering, especially in The southern parl, where o Lund steip, 100 1o
0 m, broad, was formed, Previously the waler reached elose to the
road seeording 1o a land-surveyving map. drawn in 1887—HL The land
increase was smallesl in the Arkelstorp parl. The narrow channel with
the Verlandung reeds was lormed after the lowering, which also gave
rise to new islets and to the growing together of other islands with the
nniinkbind.

No detailed studies of the disteibulion of the rocdswamps have been
performed, K. compared with the other parls hias only small reeds. T
is also most exposed and s sandy, somelimes clavey botlom perhaps
provides no suilabile substratom. On the soulhern side o greal part of the
reeds is eomposed of Scirpus Tabeenementani and Se. palusteis. In
Hee boy st Barum the reeds have o stronger development. In the northern
part of the lake (A the reedswamps are enormously high aond abuaodant,
Phragaites as well as Typha angustifolin and Seirpus Tocostris are
components, even iU Meeagomiteg is maostly dominanl, Hedomas ambel-
Fertees b Lo be Founid in small growths wow and then, Here o rapid Ver.
landung lakes place, eap, in the northern end and i the channel
figure 49}, The high reeds oflen consist of communities rich in herbs,
Alse Ty pdur lafifolioc may somelimes be reed-forming, Oulside the high
recids dense borders of Equisetom flopialile are formed. which lake-
wirds are sneceeded by nymphaend lavers,

The nymphaeids, isoctids and elodeids recorded are disteibuted in the
following manner:

As Hydrocharis Morsus-rance, Nuphor fafewn, Polygoian ampdi-
Bitm, Potamogeton nalans—Elodea cancddensis, Myriophyllom spica-
trom, Ranunenfus circineties,



110

Fig. 48, The navrow channel east of Ghrrd in Oppmannasjon, Al ils western side

visl  Verlancung  reedswamps  are  developed, The abundant  Plarogmites Tell s

suceeeded loward the lake by a somelimes ihick Rguisefum flusiefile zone, con

Iaining wmny liechs, eg., Carer Piendocgperns, Cieata pirosa, Epilabinm  palustre.

Lgeopns europivias, Solapam Dafcamora aod Tgpha latijolio, Riceie flmitans s also

found ab this loealils. This K witler sorfpee 15 (o w large exten! covercil wilh
wabor-lTilivs (Nppfar. Photo by AL ALMESTRAND. 267, 1947

N Seiepus acicularis—Nuphar lutevm—Myriopigiinm spicatim, Po-
temogefon erispus, P lueens, Poperfaliotus,

K: Echinodorus ranunculoides, Ronuneelus Flossp. replons, Seirpes
acicularis— Polyyonum amphibium, Potamogeton natans—Myriophyl-
fum spicatam, Potamogelon crispus, P, filiformis, P, Frivsii, P, greani-
nens, P lacens, P, pectinatus, P, perfoliotes, Zaonnichellice polustris.,

The floating leat species have (he wildest distribution in the northern
[rart, Hydroeharis helomgs o Lthe pocd comnunities. T the southern part
Polygomem amplibinm and  Polaemogelon natans grow inlermingled
wilh thin reeds in shallow water,

The isoetids are quantitalively best developed in the Kiaby part, Both
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Ronunculng FIOosspe reptons and. Seirpos acienloris oceupy vasl areias.

Echinodorus is probably more loeal. I was found in the dry snmmer

Celavey and sandy shore east of Kilkestad, Tn the
shallow waler grow also the elodeids Polamogeton gromineas, P fifi-
formiz and Lemmichellin podustris and charads, Seirpes ocicaloris s
natid from Norregird., Otherwise 1he isoetids seem o be pelatively rare
in the northern parts of the Like,

ol 1947 an i dey-lae

Already From a glince at the lisl of species given above o variation in
the composition of species in the different parts may e established.
The northern parl of the lake lacks isoelids but eontains all of the
recorded Ploabing leaf plants, In the southern parcl il is gquile the eonfraey.
The study of Hhe quantilalive distribolion of the speeies only eonlirms
what 35 apparent from the list, The laet is nuwturally conmecled with the
varving morphological and geological nalure ol the different parts.

Thie submmerged vegetation is not especially richly developed, exeept
on e shinllowest seetions of the hottom. A is probably richest in vege-
tation. Farthest to the north large areas are covered with Myriophglinm
spicatum, Elodea is also common, and an importanl oceurrence of Ru-
puncilas circinatus has been recorded, In N M, spicatum i3 also pre-
derminanl, bl . fucerss and perfolictos are Tound ol several localilies,
£ erispus has only been observed uprooted.

K. is characterized by ils charad vegelalion, which in 1947 exhibiled
an abundant development. The shoaling, sandy and elavey boltom i
o the whaole pourly covered, The most common species are as in N,
Myriophyffum spieatum most widespread), P, ineens and P perfoli-
rifirs, As is already clear rom the list of species, Mygriophytium spicatum
peeurs plemdilolly in all parts: The plant is also, on the whole, the most
Irequent among the typi

al lowland lake specics.

O aceomnt of the imperfect invesligation it is impossible o give such
o relighle survey of the vegeltation as in e remaining investigated lalkes,

Ounly o Few sediment samples hove been collected, partly From X,
partly from K. The former parl is rather shallow, with a depth nol
excecding 3 m. The sedimentalion is richi. The samples from o depth
of nearly 4 m. mayv be designated as fine delritus gyvltjas wilth a
moderate element of coarse detritus. The iron conlen! was moderate
and there was no liberation of carbon dioxide with hyvdrochloric acid,
In the southern end gyljas were not obtained unlil o considerable dis-
tunes fram land, The samples eollected in o deplh of 2 1o 2.6 m. may
almaost e regarded as muddy, clayey sand with high lime and iron
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content, & sample from the Barum bay at a depth of 8§ to 9 m. may Le
demeted as oo elnvey, e detritus gebtjn with o low e content sl
a muoderate iron conlenl.

Luke Levrasjon (Figure 5k},

Levrasjon, situaled east of Tvisjon, is the most transparen!t of (he
Likes studied, 1t is smaller than Riabeldvssjon, but their vegelalion has
many features in common. Levrasjon is like Babelowvssjon located in a
densely populated distriet. The larvge fnetory Hoverken at Bromolla s
the main cause ol the extensive settlement. Only in the northern parl
does o beech forest abub on the lake, bul an alder border lines a lurge
pract of the shares, In the west there are vast fen grounds, inundaled in
winler

According Lo a privale communicalion Levreasjon 15 saad to have pre-
viously lacked an outlel. Information from Kommonalkonloret in Bro-
molls indieales that the eommumestion ean be lroe. That part of the
presenl oullet, which is situated Belween (he road and Leveasjin, was
apparenlly excavaled in the first half of the Nineteenlh Cenlury,
Aceording to the description of the geological map (e GeEen 1889) the
surface has been lowersd ab Teast alwul .03 m,

O the eastern side the ground slopes down very abrupltly, and
springs give rise to fen vegelalion. The region has leen closely in-
vesligaled by il hie, (), ANDERSSON,

The periadieally inundatied pavl of the shore is made up of sand or
somcewhal coarser malerial, often stony, and 15 covered with a luxuriand
vegelalion, consisling of e.q.. Carex elata, U, Pseadocyperus, Epilobinm
palustre, Eupatorivm connabinum, Lycopis curopaens and Solanio
Dudeaniars, On the western shore the recds are landwards replaced by
Muaznocarnicwon fens, Cladiam Moarisens 1s known from The shore vege-
Lation,

The recdswimps wre very dense and mather Droad ot the western shore
O the eastern shore, however, they are narrow and seanty. Everywhere
Phiregmites is dominant. Both Sefepus lacustris and Typha angasifolia
have a very limiled distribubon. Levrasjon has a very exposed position
and, as weslerly winds are the prevailing ones in Seania, it s nalural
that the reeds have an insignificant extension at the easlern shore,
Furthermore the shore-line here is even and lacks sheltered coves,
Scirpus Tobernaemontan forms reeds nuunly atb the eastern shore. Low
reeds of Seirpirs pedastris have been abserved al o lew places, eg., in
the soulbern end,
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Fig. G0 The lakes Leveasjén and Siesjin. Scale 1 1000 M0,

The floaling leaf vegetation is s expected very insignificantly de-
veloped, as sheltered habitats are rave. Only one waler-lily  localily
iNuphar Tufeam) hias been recorded, in the novltheasiern bay, Palp-
gonttn canplitbiim is registered from one loeality, The aullues hias ool
ohserved  Potamogeton naluns and  Hydrechoris Morsus-ronae, The
latter, however, according to the register of Skiunes Flor, has been
found onee in the lake,

No dsoclids are common, A minunte oceurrence of Reowrwcalas FLossp
pepieng has been noted on the eastern shorve, Inoplace of the isoelids
charads and Polampogeton filiformis prow in the shallow water, A O
axpera mal can be observed onl 1o a deplh of about 1.5 m.

The luke is very vich in submerged plants. No species. however, pre-
dominates completely, bul several seem o be equally frequent, Mast of
them are nol restricted ooa small pact of the lake ut may De collected
almost everywhere. This is troe of, for example, Ceratophyfium demer-
sun, Chea stelliyera, Elodea canoadensis, Fonfinefis ontipygrefica, Miyprio-
phglinem spicedem, Polamogeton erispus, (7 Friesii, and P. peetinios,
More diffieult lo find in the open lake is P, pusillus, which lias been
met with at two localities. P loeens grows in some small slands, P, gro-

b
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nrineus oceurs al a few places, especially in the seulbern end in rather
shallow water, Furthermore, i1 may be mentioned that P, pitens is
registered from some localities slong the eastern shore, Trom Baby 1o
the southern end, At one loeality o plint is foond, which seems to e
identical willhh # Torssandri (gramineas < facens 2 perfolfotng . Uteicn-
faria pufgoris 1s eollectod from rather doep water al the northern side,
notably not in connexion with Verbandung zones, as s usually the case
Lemne frisedes oceurs oul 1o g rﬁ-.l‘rlll of 6.5 m. A r|1=|11in'.|t'|||,=; elemend
ul the submerged vegelation is the charophyies, Ch, stelligern as well
as Uh, fragilis and also others are included in the vegelation in deeper
waler on sedimentary hotlom.

All sediment samples have been very rich m lime. Those, which have
been tuken from a depth of 13 to 18 m. may almost be designated as
muddy mo o mjila, The iron content is very high. Lake-marl is to bo
found al several localities. On the castern shore, where most of the
profiles have been laid, the hottom at a depth of 2 m, descends abruptly,
The gyHja sediments are not o be found until below this slope, As
the bottom of Levrasjin is very symmelric, (he hottom eonditions oughl
to b similar in the entire lake. The inclination is, however, less in the
sottlierin and northern ends.

Lake Siesjon (Figuee i)

Siesjin. which contrary to the other lakes in the Kristinnstad region
is very small, is situated on the boundary o Blekinge, The lake is
Iocated nearest the eoast. but nevertheless very high above sea-level,
The steep slopes on e western side provide o good sheller against the
winds, The eastern side is covered wilth beech lorest and the weslern
one with shrubibery of alder and willow,

A lowering of the water-level has been eontemplated, Around the lake
there are very extensive fens and reedswamps, which might indicale
a previous lowering of the waler-level,

The open minerogenous shores are strongly graged. Clay is o be
found now and then. Al the eastern shore, where the wood abuls on
the lnke, 5 horder of Carer graocilis ioften conladning O edata and C oesi-
cartr) forms the leansition to dry vegelabon. AL he weslern shore
springs ooze oul of the slopes and give rise to fen vegetation and a thiek
precipifation of lme,

Along the western shore the Pheagmites veeds are predominating,
often intermixed with Scirpus lacuwstris, Otherwise Seirpes fecosiris is
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the most common reed companenl. Typler angustifelic constitules
growths here and there, Along the western shorve there are dense but
somelinies madher narrow reeds, in (he soulhern end there are hroader
ones. Well-marked Verlondung zones are frequent along lhe western
side snd in e south, Heve Spregenton raamospmn lorms eluomps. At one
localily Menganthes drifolintic reaches out to the waler surface inler-
mingled with seanty reeds of Carer lasiaearpe, U, rostrate, Equisetum
fluvicatile, Pliregmites communis and Sefepus facustris, o the Verlan-
dung reeds several other herbs may be included, eq., Cares Pseudo-
cyperis, Epitlobinm palustre, Lysimechio thyrsiflora, Ranuncolus Lingon
and Stuwm fadifolinm. The reeds along the eastern shore are less dense
and extensive (mostly Seirpuis locostris). Eguisetum fluviotile oceurs
in small patehes oulside the high reeds. On the very stony castern shore
seanty straws of Seirpus polustris may grow inside the high recds and
also elsewhere,

The hells of water-lilles are. as might be expected. very slrongly
developed. Only the most exposed eastern shore completely lacks stands
of wiler-lilies, Especially in the soully large covers of vellow and white
waler-lilies are widely spread. Nuphor 3s more commmaon W Nymploea,
Polamegeton natans is widespread in the entire lake, probably duae 1o
the well-developed reeds, which lowards the slunse shot off g calme hody
il waler, Polggonum gmphibdum forms relabively large stands along
the western shore, Remarkalbde is that Hydracharis has nol been recorded
in the lake.

Scarpus acienduris is the only isoelid observed in the ke by the
author, 1L may be fownd in veey shallow places near the waler-line.
Viery olten il grows logelher wilh charads, Polomogelon graminens and
sotnelimes £, Torssandrd,

The lake has oo greal depth, and al several places there are visl
shoals, The submerged vegetilion is often very abundant, eq., in the
northern part, where large meadows of Ceratophylfom demersam and
Myriophyllum spicatum are distributed. The latter is also common on
a large shoal in the southern end. Potemogeton Incens forms only small
palehes, bat is known from several localities. P proaelorngoy has been
observed on the shoal mentioned above, and M. crispus grows ol a few
loealities (besides, i is often found drilting|. Renunenlins circinados
seems (o be most richly developed in the novthern end, hut iz also
clrserved clsewhere, P aobtesifolins grows in the southern end in calin
waler inside the reed and, furthermore, at the western side elose o the
recd together withe eeicedario midgaris in o Cerataphipfiom imoeadow,



116

The sedimends of Siesjon (fine detrlus gyvijas) are apparently ol
limy but relatively rieh in fron. Coarse detrilus i3 alwavs a moderale
clement. Al sheltered places the gvittja 15 to be found already in lhe
dense reed close 1o the shore-Ting.

Lake Vastersjion and Lake Résjin {Figuee 51,

Vitstersjom and HBasjon were included in the investigation in order to
cltain material for comparison from o lake type. corresponding (o the
Lotelia-feoctes bakes deseribed from  Smaland and other places. The
lakes are situated elose logether on the ridge Hallandsdsen, the northern-
most of the horsts which eross Seania Prom noethwest oo sonlheast,
Thus. the lakes helong to an Arehacan redion, separated from The Syd-
svenska Hogland by faults, The position along a Lault line cught to give
vise 1o o big water depth. They have, on the whole, an other phy-
siognommy han the olher lakes shudied,

The stopes along the northern shores are covered with beech forests,
if they have nol been displaced by planted coniferous frees. On the
sonhern side the pine is more eommon

The waler-level changes very widely, Al some excursions il owas
ecxceplivnnlly high (e, August 13 THS), ot olhers execeplionally low
fefy November 12 1949 and Seplember 16 1950). [n the dry yews 1947
e wiler surlaee sank rapidly already in the heginning of he sonomer
ibetween May 14 and June 30, The outllow from Rosjin is regulated
by o number of mills and power works (Ulredning 1. 1949), ancd o stil
more radieal regulation is planned. The vegetntion zones in shiallow
water beeome in this way maore ieregularly inundated than is normal,

Stony, stecp shores are characterisbic, They are eovered with o sparse
vegelalion of fdyeerio fluitans, Fonews  articulotuns, Lycopas curo-
poens, Lystmochio thyesiffora, Loooulgaris, Lytlream Saltcorie, Pheloris
arundinaces and others, Tossocks of Mefinde forms the border lowards
Lamd. Semetimes Myrica Gale grows close lo the waler's edge, ey, inoa
Fen al The western end of Vislersjon. The shore is sandy an the isthmus
hebween The two lakes, whieh is boill up of sand deposils Mire grounds
somelimes reach down o the water-line, mainly al Vislersjon,

The recds diverge considerably as to density as well as 1o breadth
from those of the other lakes exanined. They are generally only of
importance in the bays and are also here comparabtively scanty, In the
eastern part of Vistersjim there are relatively vast reeds, Pliregmidtes,
Seirpuy locusiris and Typha angostifolioe are all veed components, hut
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the [irst-mentioned is genecally dominant, Thick low recdswamps of
Sefrpux paluslvis are to be found al the weslern parls ol the sonthern
shore al Vistersjin. At lhe same localities and also elsewhere low reeds
composed of Carer Insiocnrpa, €, rosteate and  Equisclum  flupiotile
CCCUr.

In Rosjon almost no high reeds are developed. Ooly small sparse
patches of Scirpus fecostris occur, Se. pefustris reedswamps on the
other hand grow at several localities, likewise Carey fasioeorpa and
Lquisetum flrwiotile stands, At the woestern end Pledaris 18 resd-forming
al one place.

The shores are somelimes fenny, and here Verlandung takes place,
e, o the northern side, where the water-lily bell with sparse Scirpors
fecustris is landwards replaeed by a denser Se. lacnstiis zone, in which
a numiber of herbs are included, e, Alisma Plantogo-oagaetica (fre-
gquentd |, Ciewdo pirosa, Eguiselum [fuoiedife, Glpeerio floilons, fris Pseudee
corts, Nuphor Inbeam, Nymplueea alBa and Speicgominm remason, This
zone passes inlo g fen viegelalion.

As distinguished from the other lakes the waler vegelalion in Vaster-
sjon and Risjin is predominated by isoetids, Dense swards of Litlo-
refle uniflora arve distributed in shallow water and in the amphilions
zonge, They are considerably more extensive than in any of the other
lakes, Rononenios FEosspe repdans and Seirpus acicndaris occur al
similiar habitals bul not 1o the same extent. Joanens belbosoe (the land
form), already réported from some other lakes, is common. Milularia

ilobulifera is cerlninly more widespread than is apparenl from the

mumber of localities now koown, The fern grows very offen in rather
deep waler (al a depth of 50 ¢, in Viistersjin on August 27 1948} The
isoctids are therefore best studied, when the water-level is low, Silng-
fari aqeedicn is recorded from a few lecalities m Bosjon and one in
Vistersjon (found by Professor H. WEMNagck ). bul is eertainly much
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more [requent, At least al one habilal il grows logelther with fsoetes
cofiiniospern, The Lobelio-Fsoetes mals, which are characleristic for
the so-called fsoefes-Lobelin akes, are well developed,

The floating leaf vegelalion is mosi abundant in Rosjon, which is
smaller and Lus a more lobaled shore-line, Yellow weater-lilies and white
ones grow oflen in the small sheltered ereeks, OF the small-leafed spe-
cies is especially Polygonum amphibinm widely dislribuled, o feature
which to o certain extent reminds one of Bosarpssjion, In Vistersjou
the water-lily localities seem 1o be fewer in number, The only large
occurrence is situated in the western parl, where both Nuphar and Nym-
phaea grow. The small-leated speeies are also vecorded only from
small number of Loealities,

The elodeid vegelation is poor. From the lwo lakes logether the fol-
lowing species have been observed: Joneoas bulboses vare flattans,
Myriophyglium alternifloram, Nifellee apcea, Potamogeton ofdustfolios,
' perfolictus, I, praelongos, P pusiffes, Uteicalarin volgeris and Dei-
culeria sp. Myriophygitum and Jances bulbosas are common. 2. per-
faliotue grows in some sealleved stands. P, proefongus and P obfusi-
Folfus have hitherto only been noted Trom one loealily in Risjin and
P, pusillies from one in Viislersjin. Nitelln sp., which scems (o have a
rather great distribution in Vistersjon, has not vel been observed
Risjion, Waler-mosses plav o more importanl odle than in the other
studied Takes.

There are no reasons for assnming that these lakes differ appreciably
from other fsaetes-Lobelin lakes wilh respeel Lo the macrophylic vege-
tatinn, which have previoonsly been exhaostively studied in Dalarnn
(SaMmuELssox 1925) and Smdaland (Navstasx-Brosorey 1925, Taos-
sMalK 1931, LiciiEnorn 1938 and others), Consequently the author’s
investigntion has not been made so earefully as has been the case with
the other lakes.

lron sedimenls have been known for o long time from the lakes
(MTousmark 18937, The organic sediments have, as in Finjasjién, o high
conlent of dron and humuos, They must e denoted as fine detritos
gvtijas with precipitation of dy and a considerable amount of mineral
grains {chiclly moj, The dominant fossils consist of dinloms,
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B. Distribution of the species in the lakes.

Isoetids, nymphaeids, lemnids and elodeids.

Tuble 6 illustrates the disteibution of the ealimuic species. which are
classified in some of e following groups: isoetids, nymphaeids, lemnids
or elodeids. Al species, which have been observed by the author, are
mnrtked with 1. The remaining lindings, reconded after 1935, are
muarked with ¥, The findings. vecorded before 1935, are marked with -+,
Among the last-mentioned some informalion from Arvaslivvssjin, Ham-
nmarsjon and Babeldvssjion is of relalively lale date, Tt originales from
Telegrafkommissarie TH. Lasei’s studies of the floa of the Kristian-
shind ares in the Nineteen Twenlies,

Crilical Potamogeton species have been examined and parctly identi-
tivd by Lektor O Patscres, Mmost all Patomogeton hyhrids have heen
identified by him.

Information eoncerning species, which can easily be wrongly deter
mined. has only been used, when verifving specimens have been avail-
able for examination. Nor hiave records with vague deseriptions of the
locality been included in e talde.

The author has visited all the lakes described. Arasliives jin, Hammoe-
sjon and Fionjasjin have, however, been stodied only o few times in con-
nesion with investigalions of the algal flora or the Magnoearicion fens,
The macvophyvite flora of these lukes is rather well known, which is
connecled with the investigation of the flors of Scania (invenleringen
av Skanes Floral, Araslovssjon s been studied by To, LaNce, Huam-
rsjin by T, Lanae and Fil. mag. G, WipEHoLT-Libniesore and
Finjasjisn (partly) by Professor H, WEIMARCE.

Information of the flora ol the investigated lakes has been published
b e, ANDERSSON (TS, Ringsjin, Vistersjon and Risjon], Harieeko
(PO, Fingasjon and Ringsjon), Hassen (1949 a and b, Bjbrkesdkra-
siin and Hickehbergasjom), NEusian | 1805, Dagstorpssjion), Rurerr 19449,
Ringsjon), Smamoxs (L9335, Ringsjon), Trysos (1893, Riongsjon), Taow-
MARE (1943, lhckebergasjon). WEIMARCE (1940 and 1944, Ellestasjon,
Snogebolissjon and Finjasjing and Winsnonr (1948, Hammarsjin).

Furthermore the register of Skanes Flora contains several records nol
vl published and reported among others by Fil, lie. O, ANDERSSON
(Levrasjin and Oppmannasjiing, Fil, kand, J. Ericson (T jornarpssjon),
Fil. kand. K. H. Marrisson (Bjorkesakrasjion, Borringesjon and Hav-
gardssjon), Il muag, G, OLsson (Dagstorpssjon and Ringsjon] and Fil.
kiand. B, RureLt (Ringsjon).
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The ballom ||I:Lll!l't11 el reaehulile |.1-., el Frem the bost, hove been
collected mainly by dredge, sometimes by grapoel aond haveake, The
vegietution has furthermore been studied, s ae as possible, in st Iy
willer-leleseope,

The nomenclalure Tollows Hypawnper 18941,

Helophyies,

Tauble 7 gives a list of the Lelophyles best investigaded. TE has been
completed by reeords Trom the register of Skanes Flora, Pindings re-
corded before 1920 have not been included. Ringsjon and Oppmanmg-
sjinn have heen divided into three parts. The helophyies have been
Lirough! togelher in 4 separate list as they have not heen subjected Lo
the ssme elose study as the other woler plants, Those species are mos|
thoroughly recorded, which mainly cecupy areas in the vicinily of the
water-line, No division of lhe species according lo the aceurrence in
he amphibious zone (eulitoral) or boeth in the sanphibious cooe and the
aquatic rone (eulitoral snd sublitoral) has been performed, as a distinet
delimitation is difficult o earey oul. 10 b5, however, relalively easy lo
distinguish those species, which exlend inlo rather deep water, thal is,
are able lo grow al localilies alwayvs eovered with o considerable waler
layer, The following species secmn o bdlong Lo this group: Botonns
wirtbellotus, Eguisetum flueicdde, Glyceria fluitans, Pliragmdtes cor-
mirirs, Segettarion sagittifofia, Scirpos focnsteis, Sporgeriltmn roiosim
and Sp, simpler, The following species preler the driest part of the
amiphibions rone: Crlemurgrostis caneseens, Colystegia sepinm, Fupaio-
rittg ecannabinum and Pegecdonnm polastee,

A divisien into graminids and herbids has been made, Purthermore,
those species have been brought together, which have a ubiquilous dis-
iribution in the area,

Among the herbids it mav be noled thal Sagittaria has o small dis-
tribution. oth as regards the pumber of the lakes. where it is found,
and the size of the clumps, which il forms. Nowhere have so large
oceurrences been observed as those deseribed by LILLIEROTH (19540
From W, Sorrddssjin. Acoros grows very seldom in the invesligated
Inkes. Nodiceable is also, that Owncnf e apaeiien, which oceurs in several
lakes in Middle Sweden, is here ahmosl absenl. .'L]ull'I: from Tunby-
holmessjin, where the author has observed it findings are reported only
from Araslévssjon, Hommarsjim, Hickebergasjon and Hibeldvssjion
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Fig. b3, Cppmannnsjin al Arkelstorp, western share Butamas  umhellatus Topms
here isplated clumps al some distames from the shore. Photo by A, ALMESTRAND
5. T1047,

taccording to the register of Skines Flora), These localities are unknown
to the aulhor, and as for as Hiickebergasitin is concerned also very old.
Butomus vmbellatus generally forms small stands (figure 59 Fre-
quently il grows in sterile clumps at a depth of al least 0.5 m. 1 is,
however, easily recognizable by ity lenves with (he trinngular seclion,
It may also grow in the reed communitics, bul il is nol especial Iy

COIMIIe.

Charophytes and mosses.

Table 8 shows (he lindings of ehara Phyles inthe Likes. The re-
cords come exclusively from the im estigations of the author, as no charn-
phiytes have been delivered to the herbariums of the Bolanical Museum.
Lund or the Nationul Musenm, Stockholm from These lakes during the
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Fig. 4% Shore profile trom the sowtbern shore of Vddingen. A Ivpical hahitat Tor

Chinra Rifspicls, which grows i thick mats in the ealm water imside the Pliragonfes

remd. The amphilions zone consists moals owler pacl of Corex flotin - tssocks and

its Inner part of Colrmogrostis cenescens stands, which lepdwarils are edged by
Eupataeiuin or Plodvris.

lnst wears, The nomenclature refers to Levaise & Hasseow 1937, The
malerial eollecled in 1945 47 has been examined by Kyvrkeherde 0. ),
Hassrtow, Scme eritical malerial has also been examined by Ower-
assistent S5, OLSEN,

(Mherwise the determinalion method recommended Dy OnsEN (18944
o 13} has been emploved. This method has proved extremely effeetive
and makes the idenlilication of even slvongly encrusted specimens
possible, Sterile individuals belonging o fhe Fleriles-group of Nitelln
sensa MiGura have been entered as Neteflo sp. As far as Chara fragilis is
concerned the sulhor lollows Hasspow (1951 and OrsEx (1844},

For the determinalion the follwing literature has been used: ALLEN
(1950), Groves and Buopock-Wesster (1920), Hassnow  (1031),
MiGuLa (in Pascner 1925 and RagENHORST 1897) and Ovses (1944

Charophyiles constifute a prominent element in the vegetalion ol
sovernl lukes investigated. The genus Chara is both qualitatively s
quantitulively more abundant than Nifeffy with a lew exeeplions |eg.,
Tunbyholmssjin and Vistersjing, Other geners have nol been recorded.
Nitellopsis obtusatn has been entered as Chara stelligera,
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Lake Yddingaon.

The charophyles are cnlively restvicled 1o the botlom pear the shore.
Open minerogenous parls of this are mostly covered with Chiera mals,
containing Ch, aspera; fragilis and confracia, Furthermore, elurends are
highly characteristie for calm bodies of waler, separaded from the open
lake by thick reeds (lgure 53). Here Ch, hispicda is dominant,

Lake Fjialllfotasjom

Only €20, aspern and fragilis have heen abserved. As in Yddingen they
do not grow on muddy bollam, bul are confined o The shallow minero-
aenons zone out to o depth of about 40 o 50 com, jin 1947, The algae
have a fresh green colour and are free from slrong inerustation,

Lake Birringesjin,

The charads are absenl in decper water bul are richly developed in
shaltow water, Open minerogenous bottom is covered with thick mals,
preferably  consisting of Ch, esperse and confrario, Ch. hispida and
fragilis are also ineluded but in seatlered groups. Al shellered places,
.., inside thick reeds, the charads are plentitully represented. The same
species are to be found. though Ch aspera is less predominating.

It is difficull to establish the exacl ellect of the lowering on the growih
of the Chara species. However, they seem lo have adapled themselves
rather easily o the new conditions. as they still occupy o consider-
able area

Lake Havpdrdss)jon

The Clurrer vegetalion is rather abundanl, bul only Few species e
recorded. The minerogenous bottom is often covered with o dense mal
of €. aspero and contrarin. Sometimes Ch, fragilis is also intermingled.
On muddy bottom together with higher aquatic plants Ch. fragilis is
to be found in longish specimens with extended branchlels, 1 is Lthe
lypical appearance of frogilis, ocourning in deep waler,

Mo large Chara speecies have been ohserved.

Lake Bjorkesfikrasjin,

In Bjirkesakrasjion, as previously in Kreankesjin. the charad vege-
tation is visible from o boat even far from the shore. Both lakes are very
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shallow, Parlicularly in the northern parct of the lnke the Churs
megdows are well developed, They consist ol three species, wiz., Ch
hispide, fragilis and controrie. AL Hjortaldpel the shallow hottom is
covercd with a Ch aspera mat, Suilable habilats For this species are
olherwise absenl. The greatest parl of the ke hottom is muddy and
near the shore-line grown wilth dense reedswamps,

Lake Haicekebergasjon and Lake Svane-
holmss jan,

No charophytes have been observed by the sothor in Hickeherga -
sjom, In Svancholmssjon a small locality for Ch, fragilis is found ol the
bathing-place, which forms the only open shorve with firm bollom
aroumd the lake. Nifelli sp. is encounlered in the bay west of the castle,

Lake Krageholmss jdan,

This lake conlains a more insignificant charad vegelation than might
have been expecled. Tt is limiled horvizontally as well as vectically and
may form o short, very litlle connected zone out to a depth of some
decimelres, Only Ch, aspern, contrario and fragilis are known,

Laoke Elleslasjién.

Asin the preceding lake the charophyles ouly inhahil an insignifican|
tereitory, They are eonlined o the arew close 1o the water-line and
exhihit no conueeted mals, Ch, fragilis and aspera are the most common
species. Al one locality Lo e soulhwest Ol fementosa and cond roarde
were ohserved in 1947, bul only in small patches, Later on they have
nol bien refoond,

Lake Snogeholmssjon, Lake Stvdeborgssjin

and Lake Sivdesjin.

I the twao first-mentioned lakes no charad localities have been re-
corded. In Sovdesjin one locality For Ch, contrarfo is found: The absence
of Claraeeare is especially noticeable as regards Stvdesjion, the sandy
bottom ol which seems to offer suilable habitats, To what exlent the
Like lowering in the Nineteen Thirlies might have eontributed o the
disappearance of o former Chara vegelalion is now impossible o

"]
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estulilish. Judging from the conditions known from Krankesjon and
Birringesjiin o moderate lowering of the waler surface would nol seem
1o bring about a displacement of the charads, even it they grow in
shallow wualer,

Lake Neéljoes jon.

As already mentioned, Heljosion sl contains o beaudiful charophyle
vegetalion (p. 691, The Ch. aspera earpet growing in shallow waler was
ilmost completely laid bare by the lowering in the spring of 1948 and
has not quite recovered sinee thal time, Gl frogilis and controaria were
also included in these mats. On deeper. sedimentary bottom well
developed Ch. radiz meadows are spread. especially in the western part
of the lake. U tomenfoso i still eather abundant (in the aulhnmn
1949 and lorms veddish wesdows al several places mainly in the
western parl, In the deep waler vegetalion the following charophyle
species are lo be found: Ch fragifis and Nitella sp. (belonging 1o the
Flerites-group): The latler seems o occupy an especially vast areq.

Lake Vombsjirn,

A the southern side of the lnke where sandy shores prevail, one ean
Find wvast dense coarpels ol charads, dominaled apparently by Oh, con-
troeever, Also Ch, aspera and frogilis may be intermingled. These mals
are easily lnid bace by only an insignificant lowering of the waler sur-
face. and in avtumn they are generally dry. On the northern shore the
Clhara ocenrrences are very local. No large Chara species, for example,
higpietn, have heen observed. allhough they are lo be expeeted.

Lake Krankesjion

The charophyle vegelation from the yvear 194 s previously been
discussed (p. 76 ef seq.). From 1948 the charads began o redevelope in
shallow water, It has been possibile to collect most of the species Trom
1944 (Ch. aspera, contrario, frogilis, rodis, tomentosa). Ooly Che stelli-
gera and Nitelly sp. are absenl, On the other hand, the vast haera
meadows oul in the lake have disappearved and bave been replaced by
vascalar plants (chiefly Polemogeton eefapas). IE remains o be seen
whether the old Clara vegetalion will arise anew. Spores of the dis-
appeared species are possildy presenl on the holtom and ander Brvour-
alde conditions such a redevelopment is possible.
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Lake Gyllebosjin

Givllehaosjin bas with respect 1o ibs posilion a sueprisingly cweh Clicoea
veselalion, Along the soulheaslern shore o morve or less dense mal of
charnds extends as an understorey in o Carex lastocrrpa zone (G,
aspera, fragifis and hispida). The two latter species are also found in
the neighbourhowd af the hospital, where bwo shorler parts of the shore
are kept free from high plants because they are used as hathing-pliee
or watering-place, (e fragilis has the lacges! disteibution, 11 occurs in
stnall palehes here and there along all the shores, and s alsa a com-
ponenl of the submerged vegelation out in the kike, eq., al the shoal
already mentioned (. 81), In the Magnoearicion fens around the oul-
tlow there are pools enlirely filled up with Chara species, mainly fis-
pida andd frongifis,

Lake Tunbyholmssjin

Tunhbyholmssjim as Svancholussjin secms o lack olher Chare spe-
cies than fragilis, which is also local, Hitherto it has been ohserved only
at the short gravelly shore strip, which is cmploved as bathing-place,
sotlheast of the castle. On ooaddy bottom oul in the lake grow con-
siderable quantities of Nitella o paea.

Lake Ringsjon

Ot the three parts of Rings jon the western one has the richest Chiara-
eeae vegebtion, qualitatively as well as quantilabively. Ch nspera, con-
fravia, fragilis, radis, stelligera and Nitella sp. are known from here,
The distribution of Ch, stelligers has bheen deall with in anobher paper
(huspn 18510, In contrast to The charcler of olher habilabs in Scania
il grows here even on firm, not muddy, substeabwm. While Gl fispida
has only been found in g few specimens, the three First-mentioned
species oecupy an oulstanding place in the submerged vegetation of
the lake. As the minerogenous shores are very shoaling, Che aspern-
cortraria mils inhabil large areas. Ch fragilis also extends on muddy
hottom aned Forms here vast green meadows, Nifelle sp, s collected in
different parls of the lake. 11 grows in very shallow waler, .., al Boo,
as well as in somewhat deeper water (1 to 2 m), e, at Lillo,

In Eastern Ringsjon the charads seem to be restricted fo the minero-
genoud shallow hottom, which in the Davs consists of sand aned other.
wise ol conrser materinl, They may form mats, e, ot Khinta and in
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the bay al Fulltofta, but (his is vather rave. Usnally hey grow inler-
mingled wilh vascular plants, ey, Polamogelon filiformiz and Litt
rella pniflora, Hitherta bwo species have heen observed, oz, Ch, aspera
and fragilis,

Sitoltasjon, which has shoaling shores similar to those in Western
Ringsjon, contains al least it the westorn parl a rvieh Choea vegelation,
Oul 1o g depth of about 2 1o 35 dm there is o more or less coherent
Che aspera carpet, OQulside Gl feagiliz is 1o be found, ol first in single
individuals, then in steadily inercasing amounts. A o depth of aboul
1.5 m. Gh, stelligeea is mel with, The boltom is stll minerogenous
(sandy ). The alga is nod observed in lhege coherenl quantities. Gh, fro-
gifis, om Lhe other hand, gives rise o vast meadows, On muddy bobtom
the vegelalion grows thin rather rapidiy. Along the easlern shore oceur
only sealtered findings of Ch, aspern and fragilis, elhicfly in The bay al
Higgenis, Nitella sp. has been collected al some places on minerogenous
botam, which at Munkagingen is very slomy,

Lake Kvesarumssjan.

The Chara vegelation belongs to the minerogenous bollom, nearest
the shore, The two species present are Choaspera and frogilis, They
form only small isolated stands. A sterile Nitefla (helonging to the
Flexiles-group) has been found near the shore on o locality with silty
bottom. Naturally this specics ean be expecled Lo bhave a wider dis
tribulion,

Lake Bosarpssjon, Lauke Tiirnarpssjion
and Lake Dagslarpss i

In I'.'u.\:||'!u~.-ej4"r|1 i l;']|:|rl||)hjrh~ '\'E‘gi"l:llirlli secms bo be absent, with Lhe
f:xl_'l_rpliun ol one Nitella 51111"51:.5, which is hitherto known from a Tocality
in the southern end with sitty bhottom, In Tidrnarpssjin and Dagstorps-
sjion the aulhor has not registered any charads al all, 10 is. however,
possilile, thal bath Ch fragiis and aspers mov grow in very isolaled
stamds in all the three lukes, The absence of a4 marked € foare vegelalion
may probably be due lo the searcity of suitable habitats on lhe steep
slony hallom,

Lake Finjasjén.

Finjasjin with its large surface and gencval shape gives quile
another impression than the four small lakes mentioned above, [ pos-
sesses also o guantitatively belter developed Chora vegetation. The
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_q|j|-|'_'ip5 found are. however, the same as in |{'n'l'.-»:!l"ll't'l!ﬁhjl"u!. pi=, O
aspera and frogifis, They may, especially aspera, form dense mats on
shallow minerogenous bottom. [n deeper waler u Nitella speeies (The
Fleriles-group) has heen observed on a bottom mized with mud,

Lake Rabelivssjion

As the shores are seldom shelving and wsually fringed by o elosed
rieed bell, no rieh development of c¢harads is (0 be expected in the form
ol mals in shallow walee, Where the bottom is rather slightly inelined
anil dense high reeds are absenl, The typical species Ch aspera, con-
frarie and frogifis may grow, They occupy. however, only an insigni-
ficant area. The two Intler extend 1o deeper sedimentary bottom, and
espectally €Ch, fragdis is often Tound here intermingled with the higher
plants oul lo a depth of about 3 e, but never in large quantibies.
confraria has nol been eolleeted in any profile, and therefore exacl
I'i{,;u]'qw. of lll*]‘mlh can ol be gi\'vn, The hIJl"l‘lh‘\. 15 found at feasl at a
depth of 2 o, but only o single individoals, Several findings of
h, tomentosga were made in the southern half of the lake, where it
seems lo prefer a depth of shoul 1 to 2 m., the area, within which the
sediment Hmil is generally situated. The distribulion of Cho stedliger
hias previously been deall with (Luxps 1947) 0 I is encountered al o
deplth bebween 1.5 m. and & m, and thus il is to be fonnd as Tar as the

decpest bigher vegetation may exlend,

Luke Qppmannas jon.

Uiy e somilern port, called the Kigby part, exhibils o eonsiderahle
Cherea vogetalion. The year 1947, when the woler-level was extremely
livw, was apparently favourable for the charads, The shoaling, insigni-
fieantly water-covered sandy shore was al many places grown with
thick Cheen mals, e, o) Kiaby and ol the western side enst ol Idilke-
shiel, The p|‘rq‘iﬁ|||i||'.1ﬁn;.; species were U aspera, contearia and fomen-
toser, Later on such o mass development has not been refound. Dl the
specics are present in small seattered patches. In 1944 o rich ocenrrence
of Ch. cartrarn and feienfaza was recorded al o stone shoal near
Biiekaskog. On e adjaeent stony shore grew o dense mad ol Che aspere,
condraria and tomentose. From the bay Barumviken, which s unsalis-
factorily studicd, only one Chara locality is konown (Ch contraria) . In
the remaining parls of the lake the charophytes seem o play an un-
important role. No findings bave been made here.
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Lake [bevrasjon

Levreasion has an abundant charophyie vegetation, The nmmber ol
spreies amounts (o G In shallow water €4 aspera mhabits vast areas,
very often intermixed with Ol condearin or fragifis, On e castern
shiore. whiell is very shelving, this mal extends tooabout 50 me in
breadth. At prafile 6. lnid southeast of The northernmaost sample station
(Fgure 300, it can be observed thal outside the Ch aspera-conliaria
mal a Ofe radis cone 15 :l-.-\'ulq_q_'rul!. which lakewards passes inlo an
Eloden mumdow, The bottom descends here abruptly already al a dis-
tance of 10 1o 20 m. from land, Ch aspera may extend oo depth ol
aboul 2 e bul s alwavs confined to the minerogenous hoflom jalso
lake-marll. Ol confrearie has on the whole g distraibntion similar to
0, rxepiera

The vegetation reaches down to a relatively great depth, and, there-
fore, il is necessary here to use a dredge or a similac deviee in order 1o
oblain an idea of its composition. Ch frogilis and tomeatosa may grow
in deeper water than the aforementioned species. The former has been
recorded from o deplh of 8 to 9 m. The laller is found e the profiles
out koo depth of 2 (o 25 m. 11 does gol seem lo ocour on pure mud.
I seldom forms pure stands buat is intermingled with other highe
plants or charads, e stelligera s observed al several localilies from
the northeastern bay 1o the soulhern end of the ke, Somelimes Lhe
dredge was Tilled with such specimens, but apparently it does not, as
g rule. form eoherent meadows. Aecording (o the profiles it extends
L depth of ol least 1.5 m. All Thie charads, but especially those growing
ort lake-marl, are greally cnerusted, somelimes past recognilion

Lake mijesjin

The richest € hare locality, a sheltered eove, is siluated in the northern
eid, where several species have been observed: Che frogilis, confraria
and Rispidea. The arep is, however, rather Dmiled. The alzae grow ontly
close lo the water-line on the clavey hottom

In calm waler inside the Toed zone there often oeenr mals of charads,
maindy composed of Choaspera, sometimes intermingled with fragiles
and confraria, e, at the eastern and southeastern shore, No eharads
are included in the vegetation outside the shalloww zone, which is con-
pletely domimaled by vascular plants
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Lake Yastersjon and Lake Rosjon,

These two Jakes, as alrendy mentioned, have nol been studicd so
inlensively as the remaining lakes as concerns the quantitative dis-
tribution of lhe plants. For this veason the spread of Ch fragilis, which
species Tios been collected fn Viistersjimn, is not known in detail, I s
nolalde that the alga seems to e absent ot the usually typical habitats,
vamely the shallow zone pear the water-line, Nitella sp. (eventually
apicn aceording o O J. HASSLOW| is o characleristic constituent of e
subnnerged vegelalion. The author has nol faund any charaphyvie loea-
lities in Risjon, bul probably sueh are present,

I table & also the most common waler mosses are incloded,
Blosses constilule only an insignificant element of e bollom vegetalion
oulside the eulitoral zone. Fontinadis antépirelien is the most frequend
species, This moss is generally to be Tound in shallow waler near the
witler-line, In Babeldvssjim and Levras)im, however, it oceurs alse in
deep waler, In the former il grows al o deplh exeeeding 2.5 m. and in
the latler the grealest measured II{"]I”! amounts to 6.5 m, In the profiles
From these bwo lakes Fonfinedie was olten obseryved in the oulermaos|
patel of the higher vegetation. The moss grows hoth on minerogenons
and organogenous bottom gviljag. Carpets of Fonlingdis have been
fomnd, for example. in Leveasjin and Krageholmssjim, Yery ollen il
is washed up on shore in large quantities in spriog. e, in Rabelovs.
sjon. Sovdehorgssjon and Gyllebosjon. In Ringsjin Fonlinaliz is mosl
widispread in Eastern Ringsjin, 11 is lo be noted thal the maoss is nol
found here in decp waler as in Babelivssjon and Levreasjine In the
rempining lakes, from which findings Tave been recorded, the species
hias o more or less restricled distrilngtion excepl in Viistersjon (eventually
Bosjont, where several loealilies have been registered from different
parts of The shore, T8 grows hece pear Hue soomommer sealev=line, and some-
Lies b is complelely laid bare in the event ol propouneed Tow waler,

Irrespective of Fordinalis the submerged moss vegetation is best de-
veloped in Viistersjin. The material colleeted here has been determined
by Fil. dre H. PErssOx, who has alsoe communieated some [ealures of
the distrilmition of these species in Scania, The two masses, found in
the dredyge, are Fontinalis hypnoides Hnoand Drepemoclados tenuiner-
pig H. Perss. in herb. They have been collected in different parls of the
Ik and probably Bave aovast extension, As no profiles bave been L
i Lhe Iake, it is impossible o express an opinion of the dislvibulion of
Hie mosses in relation o the other submerged plants, The former specics
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is known in Seania Trom Slenshuvad and Viresjio, the latter, which is
to be regarded as a true lake bollom species, is very Htle known {rom
South dweden.

In Tjirnarpssjion Fissidens Sulinngs 1Sav.) Schp, has been observed.,
I is probably the fourth finding in the provinee, The moss grows
richly ol least al one habital with stony botlom in the soathern parl ol
the lake,

The typical lowland lakes seldom contain any impovkanl moss vege-
fation, In Levreasjin mals of @ moss, which was macroscapically deler-
mined as Drepanoclodis sp., were observed on fake-marel in e nocthern
part as well as atl the western shore (o the summer of 1947, In Rabelivs-
sjin sometimes moss fragneents eould e found in the dredge. A sample
determined by H. PeErssox, appeared to be Amblgsiegiom riparinm
[Hedw.) DBr, & Seh., a shore moss, which frequently oceurs on the
shores of the investigated Inkes,

I meldition Lo the submerged mosses diseussed above bwo species are
to he found in saome lakes, which, when floaling, can be considered
vather as lemnids, piz, Rfccin flaftons and Riceiocarpus notans, The
former has been observed almost constantly wilthin the reed conunu-
nilies. Probably it is more commaon than the list shows (table 8, 01
oflen oceurs ol loealities, diffienlt to gel al, The locality found in
Yddingen was discovered by Filo de 50 Livsorn, Bieclocarfus is
notably unfrequent, Nowhere have so large quanlities been observed as
in, lor example, Takern, Lo April 1549 il formed o green cover inside
the reeds al the eastern side of Rraokesjion. Sinee 1929 it has been
registered from o len east of he lake Lowassar 1400 In May the
same yvear it had almost enlicely disappearcd, The same was the case
in Hackebeorgisjon, whoere i in April grew together wilh Lemng minar
and L, deismlenr in veed femains in the northern part of the lake, In
Veldingen il was found in Oclober 1849 by 5. LILLIEROTH in the vasl
reed zone of the southwestern part, Sinee 1927 the moss has been known
From the adjaeent locality 51 Doslb, Apparently the moss has spread
from the old localities into the lakes Krankesjon amd Yddingen, Also
Iackebergasjon may be g new locality, as the species is Tikely exponding
ILOHAMMAR 1940),

The lisls of species are not elaimed to be complete, Species may. Lol
example, be overlooked on asecount of their minule distribution and
also by the fact already discussed, thal the submerged waler planls
seem to be very sporadic in their occurrences, Finally mistakes can be
made in eonnexion with the regisiration.
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ION DETERMINATIONS IN LAKE WATERS
0y

ARTUR ALMESTRAND



Introduction.

L connexion with the investgation of the aqualic vegetation in several
lowland lakes in Seania performed by Asta Luspu (19310, the aulhor
ol several occasions collected waler samples both from the lades and
their tribularies in order lo determine the concentralions of @ number
off common ions,

The main part of the analylical work was earried oul in the summers
of 1908 wond 1947, bl some supplementary anolyses were made in the
summer of 1948, As the invesligalion ¢losely accompanicd that per-
formed by Lusiod in her study of the samelakes during the same periods
the reader is referred to her description of the development ol the in-
vestigalion (LeNon 1951 pp. 7 anad 8,

The anulvses were peclormed o 1916 i the laboealory of The pari-
fication plant for sewnge of Lund ol Kallliy, in T al e soil Tabora-
tory of the Botandeal Muscum in Lund and in 13948 mainly at Killly,

The invesligalions have been partly finaneed by granls from the
Boyal Physiographical Society of Lund, The Boval Academy of Seience
ol Sweden and the National Couneil for Research Work.

When the collecting of the samples was conunenced in the spring ol
1946, the aim af the investigation was to oblain anformation of the
cliaesee leristic fealures of the concentralions of eleetrolytes in the waters
of Seanian lakes andd, moreover, o sludy whether there was any cor-
relalion bebween the concentralions of ons and Hhe distribulion of e
higher aguabic plants, Xatarally i is impassilide, even if such o correln-
lioa were discoverced, lo discuss the growlh requirements of the plants.

There are very few investigalions on the water ehemistry of Scanian
Iadees, Dl sonme aulhors bave made delerminations of the general lim-
nologieal Lactors, Thus Taussars (1843 b) has published some deter-
minalions of colour, polassium permanganale-consumplion, livdrogen
ion concentration, tolal hardness and specilie conduelivily Trom Hieke-
Bergas jom. LILtaprors (19408 and 19500 has veported The same analvses
10
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Tahble 1. survew ol e loealitios For e walor sa I1|||h-\:

Lake Mup Flgure no. | ;E__E N of ihe T\;’]:‘ll'!“""
[ g fin Lunddb 19017 | &g B fributarics %
%= & nEap,
| i e
1. Yddingen ...... .. & d TiZaghia
| 4, Fillfolasjon , .. .. o | = =
&4, Barringesjon = f 4
{. Havghrdssjon . . L ) = —
& Bjirhesdkrasjim . 14 ] =
| i Mickelwrpasjon . 14 | K| -
7o Svanelolmssjin 14 | 3
8. Krogeholmssjon | 16 ] Vistorpshicken 1
x = : a | E labwinda ll'l!-'\:l'l.'iqu'll o
9. Ellestasjon ... .. 14 | 3 ISiicgarnsbarion 4
(retflow fram TElla. i
10, Smogebolmssjin | - 1] 3 'nln,'g__jl'm
Assmasaldicken a3
1. Sdvdeborgss jim ’ ia 1
Ilﬁulllnw Trom Sna-
12 Sévdesjin . ... 168 ] i geholmssjin | i
| Frifultshickem i
18, Heljesjon' ,,...... 2% | 1 =
Tipperidshiicken ¥
14, Yombsjin . ...... 21 & I«rfh'fd.nhj':cl‘.;:'11 #
LR jirknin 1
A ac ) - Siitorpshicken b
14, Krankesjin ... .. 41 a {H%lrﬁllu!u.‘iﬁlum a
16, Gyllehosjom ... ] 2
17 Tunbyvholmssjon . ] a
18 Western Ringsjon S0 1
Eastern Ringsjin 4 1 - -
19, Dagstorpssjim ., .. 33 1 S
L Kvesarumssjiom . ) 2 o
21, Tjbruarpssjon .. 45 ]
22 Hosarpssjon . .... b 2
23 Finjasin _ . ..... A7 1 =]
24 Araslivssjon ..., i) 1
25, Hammarsian ... Eh 3 _ - =
Eabelivalbicken 1
26, Rabelivssion . ., .. i B Ekestadshicken 2
Uisterlovshiicken 2
27, Oppoannasjon . .. i A
M. Levtagjin , ..., Al i -
20, SeeJOR e i ail 9
S0, Viistersjon . ..., 51 3
Al Hosfdn oompvnrea a1 3 Larkesholmsin 1

from some lakes in the nocth-weslern pacl of the provinee bul has added
delerminalions of polassivm, nitrogen and phosphate, Axnensson (1948)
puldished some jon determinabions from four Seanian ikes s a part ol
the present investigation.

More exlensive ion determinations from Swedish Takes have heen car-
ried outl by Losantdar (1938 and his barge material has subsequently
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Becry Irealed by IvERSEN sl OLsEN (1945 and Woome (108489 Lomas-
MARS invesligation alse inelmded the lewland lakes ol Uppland, the vege-
Laticne of which seeins fo be very similar o that ol Seaminn lakes Tous
sMank (1948} has published some results from lake investigations in
Sidermanbiod and Smaland bul of the ions only ehloride is discossed.
Very delailed studies on the concentrations of cations and sulphale and
chibaride have been pecformed by WITTING (1547, 14948 and 194% in
Swedish mire-walers,

Ln Denmark IveErses (19240 has palifistusd <ome slodies on the rela-
Hons belween the hvdrogen ion concentration and the occurrence ol
wiler plants. NvGaarnp (MBS made rather close invesligations on fhe
hiydrochemistry of Danish ponds and lakes, also ineluding the scasonal
variabions in the contents of nitregen wed phosphoras but Te did ool
discuss the plants. OuseN (1930 a and by has recently earried oul an
investigalion in order o find corcelations belween some ions and the
distribution of water plands and divided them into groups aceording
o the coneentralions of ons,

This paper is not intended o give a comprehensive solution of The
problem of the relationships between ion conten! and the distribolion
ol plants. nor o limnological elissification of the lakes, bul o conlei-
bt o the alwavs actual discussion of the couses of the dilferences
Between the vegetation of various lakes, Very oflen the tolal contenl of
electenlvles, fe, the specific conduelivily is regarded as o measore ol
the nulrienls, in ~!|il£-_- of e fael thal the |r|:'n],1rn‘liun~: afl the o psienls
can vary considerably in differenl eases. 1 has been impossible o
publish the whole extensive malerial, which containg about 4800 deber-
minations from lake waters and 1500 valoes rom walers from tribu-

tacies, wod ondy surveys are given here, Natueally This matecial can be
trested in many other wavs than has been done here and there are
also many examples in the literalore o mach smaller material which
his been sludicd more closely and from which more far-regehing eon-

clusions have been drawn.



General remarks.

As the lakes studied hoere are the same as lhose which have heen
discussed by Luxpi (1951). ne general deseriplions or maps of the
likes are given in this report. Sueh informalion is 1o be found in her
wirk, where also the localilies for the eolleciing of the waler samples
are given for both the Takes and (e tribularies, Moreover the hydirp-

Table 2 Swrvey - of the oomber of e oswaler anslvses of (he mvestignled lakes.

Lake (BT 17 (R L) Talal
« Yaddingen ...e.x R A 12 5 2 o
2. Fjallfolasjdn .. .. .... f b 2 1
d. BOETIEesin v vbrmn cra s o] M ] 1)
do Tavrdedssjom . Bt 2 & 2 o]
i, BIorkesfkrasfon . ...oiarainnns { 4
. Hackebergmsjin . ... i.. 00 = ] I ]
7. Svancholmss jon v 1 1 2 7
B Krageholmssjon . ..ooioiian. 4 f 2 1
8. Ellnsbas jin 4 1] 2 12
10 Soogebo lmss jon ] i 3 id
11, Sovdveborgssjom L | 2 H]
12, 50vdesiin . ..oeranns- R i L] 2 14
P Helesiling: oo ifais i s o 2 4
14. Tumll:ﬁi_‘iﬁu T o o e LA i 7 k] |
16 Keankesion ., ...y R s 5 i a HH
VBB 0 FTEEE [ s O e i 2 i
17 Tuobyhelowssjon o000 iia- - 4 g i
18, Weskern Hingsjin ... .. ... . - bs | W
Eastern Hingspin 1 1 ]
19, Dogsdofpsefin . .oooiisiiien 1 2 @
90, KEvesarumssjion ... o.o..oo — b . i
21, Tirmarpssjan . ., R 2 a2 4
23 Tosarpsyilin ool naTER — 2 2 4
a5 |"i|.:j:|.:1jr'.!|1'| bt B e g iy IO | 1
M Araslivssjiin b e 1 1
25, Hamumaarsjim ., ... ... =L 1 2 4
26, Rabelovssiim . .o..o0... gk v 2 [ 21
27 Oppmanfasjin  ...o.....00 0., - 4 3 i
2B LANTRATON - a eehe i ra e e ] (] i (R
SR RRAT | R TR e i 2 li
L T LT T T T P 3 4 ]
31, HRisfon ..... b X H
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Pable 3 Swrvey of e oumber of wialer analvses foom (e (rilsslaries,

Corresponding | Mo, on Map fig

Tribuiary [ ik vk oy (410 [ l!'.IITi 19445 Tolal
Brook | -as Yehbingen 1 ] i ‘ 1 ']
Brook 2 : 2 b ¥ - - a
Rroale 3 A 3 I i 1 — 1
Brpole A opooiogaoos ] ] 3 1 i 4
Vistorpshackion - . Rragehaslimssjon 1 16 1 1 1
Eblwtorpshicken . ... Ellestasjim r | 1 1 1 | 3
snongarpshiicken : 3 1] 2 | 2
inrlflow Trom Ellesti- i

sjim e Anopelwlssjin | i 16k i y - i
Lysmisubdielen . ..., L W 10k 1 i | |
(htflow from  Sdvie-

1T} lrgh'\jill'l ."i-:]'.'lﬂvhjl_ril 15 1ik 0 - - !
Frihulisbicken ¥ 16 ! 1 — 3
Tapperodsbicken Vol jiin i 21 4 1 — ]
Ovedshiicken 5 v & a1 4 1 S5
Bibrkedn:, . ... 00 5 ] 21 - | - li
Sptarpshicken . ..., RWraskesjin b H] | b 1 4
Silviikrabiicken [ Ih il 1 1 0
Hﬁ]wli‘l\'s]f{u'}!vll o TARhelhw 'n._iun 1 b1l T - b
Ekestadsbicken ., 3 b T — - T
Osterslivshiekon ; 3 K1l i 7
Lirkeshalmsin Fiivs jon 1 Al 1 1

logical conditions of lhe veurs ol Hhe investigalion are nob diseossed
here (ef, Luxon 1951 p. 30 of see.).

Nalurally lhe localities in the lakes have nol always had exactly the
sine position. nor has the same number of samples been collected al all
visits to the lakes. The loealities in the outflows and in the tribotaries
lve always had the same posilion.

Table 1 is a survey of all stations foe sample colleeling. Altogether 31
ks hawve Deen studied, The number of stations has varted Trom one
tor fivee aecording to the area of the lake,

Table 2 gives a suevey of e Wobal oomber of analyses seeies from the
lakes tor the difterenl vears of the investigation aml thos shows ils
development.

Table 3 illustrates the mounber of amalvses rom the tribalaries. As is
evident the number was greater in 1946 than in 1947, beeaose most of
the brooks were completely dried up in the summer of 1947, 0 vear
very deficient in precipilation (of. Lusom 1951 p, 35).
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Methods.

The waler samples were collected in the sorfaee wiler down To (05 m.
Common one litre bollles with cork sloppers were emploved. Samples
fin: determinalions of oxygen and carbon dioxide were collected in
boltles with glass stoppers bul these analvses will not e disenssed here,

For most of the chemiceal analvses e methods deseribesd in o favis-
mingar e Bakteviologiska och Fysikalisk-komiska Vallenanalysers have
been used and referenees are given below 1o this publieation, As this
ook s writlen in Swedish and e author has made some modifieabions
of the melhods brief summaries are given helow,

Hydrogen ion concentralion The pH was determined
in some analyses in the spring off 1948 colorimetrically Dy vosing a
Hellige comparator and phenol red, pH oange G.8-—384. us the indicalor
Generally, however, [he determinations were made by o Radiometer
polentiometer: The pH owas alwavs determined the same day ag the
samples were eollecled and as soon as possible thereafler. Some expoeri-
ments emploving o portable pH-meter o ficld Geiled as the apparalus
did not stand the ransportalion on o melor evele,

Poatassiovm permangainale-consumplion me, KMnQ,
prer litre, The analvsis was made in the following manner, o 1000 ml.
af e water sample T mb of concentrated HZS0, and 10 ml of £1 N
KMuntd -solution were added inoa wide test tube, This was then placed
in a waler hath for 20 minutes and then 10 ml of 001 N Naa.0,-
solulion were added and the EMnl) ) -comsumplion was delermined by
Hteadion wilh 0.1 N KMnO-solulion,

Specific (electricall conduclivity iz W' was de-
termined by a conduclivity apparatus, made by Trith Tiuber & Co,
Lirich and a dip electrode, vpe Philips. with a cell constant of about
(L66. The electrade was kepl in 96 per conlt aleohol

Tolal solids, mg per lilee, 10 or 200 ml of a lhoroughly
shaken sample wore evaporated Lo devoess on oowaler halh inoa tared
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cricible of porcelain (plalinum or gquarg erocibles were not svailabled,
Simee the ameunt of olal salids inowaters rich in plankion generally
contld Dae pegarded as large, in sueh cases only 100 ml were used. Afier
1-\';||:|u|';1li11|;.: e erucilles were dried af 100 1o 105 C for three hours,
The merease i weighl was laken as the Wotal solids.

Non-valatile solids, mg per litee, The dried vesidue from
L prreeeding analysis was igoniled in an electiie over al GO0 o 630 G,
The difference in weight between the crucible after ignilion and the
ciply erucible is the non-volatile solids.

Tolal kardness, German degrees,  DH. was delermined
b tibetion witly o ELEHTE sodulion geeording o Koot (1927 pp. 111 1o
i,

Coaletuwm mg, per litre, The method is given on pp. B8 o 69, Cal-
cium wits precipilinted with ammonium oxalate, and after dissolving the
precipitate in solpluarie acid, e Free oxalic scid was litcaled with 000 X
EMnO -sohution: Generally 250 ml of water were used for these
HETHTRIETET

Magnesiom, mg pee litre, was delermined by the wmethod given
oy, B8 Lo 70, in the filteate from the ealeivm analysis when the
caleium oxalate was separated, Magnesiom was precipilaled with am-
poniwm phosphade and Hen determined gravimelrically o the igoited
precipitate. The values are rounded ofl to 05 g per litee,

L von mg poer litre. During 1946 iron was delermined by the method
given on ppe 700 1o 71 by eolouring with polassivm thieeyvanate and
eolorimetric determinalion. From 1947 Lhe analvses were performed
according (o SAYWELL and CUNNINGUAM (1937 with o-phenaniroline,
Ll of waler were evaporsted o deviess and then The residue was
dissolvidd in hydrochlovie acid, After addition of hydroxylamine and
o-phenantroline the colour was measured in a pholocolorimeler.

Poiassiom, mg perlitee. The determinatlions were performed by
Lanthrukskemiska Kootrallstationen in Kristianstad by using o flame
photometer alter the precipitalion of the ealeiom by a mixture of sal-
ammonine and oxalic seid.

Chlarides, mg perlitre, were defermined aceording Lo the method
given on pp. 78 and 79 by titralion aceording (o Monr with o silver
nilrabe solution, of which one ml corvesponded 1o one mg. chlorine. In
the caleulations the resulls have been corrected for the quantilies of silver
nitrale necessary o colour the polassinom chromate scoording to OWL-
MIULLER-SPIITA (193] . 701,

Sulphatle myg per litre. The method is o he found on pp. 79 and
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&KL The sample volume was generally 250 ml. After precipilation willy
barinm e¢hlovide the determinations were muacde gravimelvieally,

Nitrate mg per libve, In 19065 the method incloding eolone de-
velopment wilh brueme sulphate, given on pp, 80 1o 82 was used, bt
it proved 1o be somewhal Illlh:illnfuf‘lm'}. From 1947 e analyses woere
prerlormed according te the method with phenole disulphonic aeid, of.
BumsTROM (1942), 100 or 206 ml of water were evaporaled to dryiness
after the addition of potassiom hydroxide. The residue was trealed
wilh hydrogen peroxide and the phensl dizsulphonie acid and ammonia
were added. The colour was measured in o photocolorimeter.

Sihicon dioxide, mg per lilce, in waler soluble silica, was
determined according to WEREsSCAGIN (1931 p. 183). The colorimelric
delermination was made in @ common Lunzer colorimeler with tubes
of 30 cm. in height.

Phosporus, v P per litre. Some resalts from 1946 oblained with
Lhe method given by Lomassar (1938) seemed to be nunsatisfaclory,
as lhe blue eolonr was nol siable and thevefore they are not ineluded
here, From the autump of 1946 e method of ScneenL (1936) has been
used, 300 ml, of water wepe l."lp'u|_1ui'a|h'|| ter deviess and then the residoe
oxidized with hyvdrogen peroxide in order o destrov organic material.
In some cases it proved 1o be necessary o remove silica by evaporalion
wilh hydrochlorie acid. The developed colour was delermined in oo
phutocalorimeler smd Lhe experiments were carried oul by the Lanl-
brukskemiska Kontrollstalionen in Kristiansiad.

Bicarbonale mg HCO, per litre, waus delermined according (o
the method given onp. 78 by titralion with hydeochloric acid and methy]
nrange as the imdicator,

Colour, given as mg. Pl per litre, was determined secording to the
melhod given an p. 38, which is the genoral method givin by HAZER
(1852 A Luoneer eolovimeter wille W eme tubes was eomploviad,



Results.

A survey of all analyvses from the lakes is given in table 4 and from
all tributaries in table 5. The diseussion below is mainly founded upon
these surveys, Bolh maximum and minimuom values amd e averages
are presented. In those eases where only one determination has been
made it is given as the average

Hydrogen ion concentration. Since the varialion of the pH doe to the
phodosynthesis af the planklon organisms is affected by eg., wealber
and plankton eontent. no averages have been ealenlated. The method
given by IVERSEN (1929} for determining (he maximal pll varition of
a water has not been emploved, but sinee the determinalions have been
curried ol on various oceasions, il is lkely that the extreme values
are also represented, The phloin all lakes Iy above the neutral point,
with o few exceplions as regards Viistersjin and Rosgon, 10 is apparcnl
that the pH varies in about the same manner in all the lakes, even il
the genceral electrolvie contenl is difterent as well as the vegetation.
Any significant differences did not seem to ocenr. Thus it s impossible
to estubilish o correlilion between phoand (he gualitalive composilion
of the lake vegelation as has been mode by IvERSER (1929 for sowme
wialers in Denmark. In spile of the fact that the vegetalion of such
lnkes in Seania as (or example Yddingen and Rasjon has enlirely
dilferent character, the reactions of the watlers are rulher similar, This
gepms o indieate thal o faetor other than pll regolates the distribution
of the plants,

Potassium permanganate-consumption. The KMo, -consmmplion is com-
monly employved for the estimation of the eonlent of such laclors as
humnus, organic substances in plinklon, detritus and so on, 10 generally
varies in such a manner that brown and luebid lakes have o relatively
large consumplion, for example Barringesjon and Krankesjon, while
likes wilh transparent, uneolowred waler have low values, Lor example
Heljesjon and Levrasjon. No apparent eorrelation belween the qualita-

tive composilion of the vegetution and the KMal) -consumplion mature
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ally can e Found, In Lurbid lakes, however, the quantitative develop-
mend ol the vegelalion seems o be less than in transparent lakes; a facl
already abserved by IVERsEx (1929, Thus Leveasjon and Heljes jin
have a very rich Dotlom vegelation. This also holds troe Tor Rabeldvs-
sjin and Western Ringsjon, Turbid lukes an the ollher hand, lor example
Fjillfatasjin and Boevinges oo, have very insignifican! submerzed vege-
talion, No determinalions of the lght intensities on the bolloms have
heen performed by the author, but ARG ind Hopug (1942) established
# high exlinetion in the lake Vi josjin, which probably has the same
richmess in plankton as the most planklon-rich Scapian lakes, e,
Yombsjin and Sovdesjin. These aulhors. however, have not stodied
the distribution of plants in relation 1o light

In connexion with the KMnO,-consumption the waler colour will
silso Lie discussed, L:"ﬁ'l':hji"lu has the least colonr of all the likes, ol
exceciing 5 mg. Pt oper libee, followed by Havgdedssiin, Heljesjon,
Gyllebosjon and Habeldvssjon. all wilh richly developed bollom vege-
Etion. On the other hand, the bBrownest walers ave to be Tound in Fjill-
latasjin. Kvesarumssjon, Tjornarpssjon and Araslovssjon, These con-
ditions are related to the supply of wuater 1o the lakes (of, LUKDH 1951),
The remaining lakes are more or less randomly distribuled between
these |wis HroL|s, It is apprarent that all combinations between the sali
concenleation wnd the humus conlent can exist. On the whale il is
possible just w measuring the lake colonr (of. Luxog 1951, table 3 p. 24)
lo ebtain an wlea of the relative content of homus, even iF there are
exeeplions.

SFE:"IL‘ Cﬂ“'ﬂlﬂﬂ'ﬁ"ilr, This Factor is used as a measure of The tolal sall
contenl and in limoological litevaluee o is very aflen regarvded as dden-
tical with (he confent of nubeicnts. As aleeady mentioned Q0 is g very
complex property which is ol as sigoificanl as is generally considered.
In the lakes studied here the conductivity of (he hvdrogen ions mighl
be disregarded as (he pH is above 7. Aceording fo Ropue (19 the
following ions mainly constitute the specific conduclivily in loke waters:
Ca, Mg, Na, K, Cl, 80, and HCO,.

A survey ol the values is given in the diageaom in figoee 1, which shows

that if the lakes are arranged according o increasing specilic condue-
tivily a relative smoolh curve is oblained from Vistersiom 1o Yddingen.
Avcording 1o this curve the Inkes cannot be divided i well delimited
clusses ns far as this fuctor is concerned. The main part of the lakes
hadd o speeific conductivily belween 200 and 3000 Only four exeecded This
value und those are situated on the southwestern plain and the Kristion-
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Fig. 1. The varmlion of (he specific conduetivily, non-valatile solids (mg. per Lifee)
anid ehloride (mg, per [ifee) o the likes arranged acconding W inereasing specific
conductivity. The lakes gre represented by mwmber jef. table 1) mstead of moanwes.

stad plain, The remaining lowland lakes belonged to the geonp 200 1o
00, The group belween 100 and 200 contained two lakes on the ridge
Linderddsasen | Dagstorpssjin amd  Kvesarumssjon). Tunbyholmssjin,
Fialllotasjon and Hamars jon. The groap below T included Iwo lakes
an Linderddsiasen (Tjornarpssjon and Bosarpssjon). Araslovssjon, Viis-
fersjin and Riosjin, The two lasl-mentionesd have apparently abberand
vegelation in compurison fo all the remaining lakes, The lnke Araslivs-
sjim is supplicd with waler from the Smalindska Hogland and thus
is relatively deficionl in eleelealvtes (of, Anent and Bopis 18942),

Total solids. The content of total solids is Hkewise a complex Eaclor,
wlhieh eontains fare salts, eliy partieles. dry substances from salgae and
I
variglions of these faclors

Non-volatile solids. “I'he amwount of non-volatile solids followed in
general fealures the specilic conductivity, bul il deviated somewhat,
depending upon, for example, the content of cliy particles,

In the studies of the calions there is a gap in the analyses as no
determinalions ol sodium have been performed al all, beeavse this ion

nie subsinnrees, Thus it differs in many wovs peeording o the loeal
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is nol regarded as an essenlial oolrient,. However, this won natiralls
may be present in relatively large quantities (of. Lowasvsans amalvses
from the Tawland lakes in Uppland. 1955 .

Calcium and bicarbonate. Figure 2 illustiates the variations in the eal-
cinmy and hicarbonate contents in the lakes, which are arranged n the
same order as in fgore 1001 is very apparvent that these gqualities vary
in the same manner as the specifiec eonduehvily, and hat these Two
tons are quantitatively  predomunating. The amount of caleinm was
generally equivalent to thal o HCG, (igure 2. The quolient H:.:.';]

i -
varies mostly hetween 007 and L3 Some marked exceplions were found
in Tjdrnarpssjon and Arvaslovssjon with 05 and Haiommars oo, Yiaster-
sjon and Hésjon with abont 2. Probably the aberrations were partly
e to the Faet thatl the methad For delerminations s nob gquiteé aeearale
for small quantities of THCO, (ef. STEEMANS-NIELSES 1844,

As regards the caleium content of dillerent Lakes il may be nobed
that YVombsjon and Krankesjon, which are siluated in sandy arcas with
acikd leached grounds were tich i caleiom, Gylebosjon. which bes o
a distriet generally regarded as deficient in this substanee, hid also o
high concentraiion. The same held rue for Kvesaromssjon. which in
comparison o the ather lakes on Linderddsisen was rich in ealeinm

Magnesium. Compared withe caleiom the quantities of ouegeesiae and
also of polassium are small. The former varies belween 925 (Yddingen|
darad 1.0 (Araslovssjon) . Thas the eoncentration was highest in the real
lowland lakes and lvwest in bhe waler Troan the Soealandsion Hogland

Iron. This element showed an irregular variation hoth within a lake
drd between diffecent lakes. The most prominent aberrations were
fond  between  Arastivesjon- Hommarsgon and  the remmming Inkes,
thus demonsteling o difference hetween the lakes, The same was also
apphicable looa cerlain exlent as regavds magnesion, bal Tere Hamonar-
sjon was richer.

Potassium. The varialion was comparalively slight between 1.1 and
B mg per Ditee. As regords the soils sorrounding the Takes LUsbe
(1951} has found that no regional differences can be established. T
seems o be very steiking e Heljesjon, which aceording (o the usual
terminedogy ninsl he regarvded as a bypical cwtrophic lake, had an
average potassium content of onlv 1.5 mg. per litre, which is about
the same concentration as thal of Vastersjon and Rosjon. both wilh @
ilvergent veselalion
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Fig. 2 The variation of caleium and bicarbonale (mEg. per litrer in the lakes
arcanged according to increasing specific conductivity,

Chloride. The chloride generally follows the varviation of the specific
conductivity, The quotient of the lakes richest and those poores| in this
element is abont 2. Mo lake showed such a high confent as has been
Found in the polluted Seanian rivers (of, ANDERSSOR and LUNDH, 1948],
which is due to (he facl that the degree of conlamination by sewage is
lower in the lokes, THeNsans™s invesligalions in the so-called nulren-
rich lakes i SOdermanland established that these lakes have the same
chloride contenl as the lakes on Linderidsasen and somewhil lower
vitlues than Viistersjin and Risjin on Hallandsasen, though containing
a vegetation of the same species ax the pronounced Scanian lowland
bakes, Perhaps the Seanian lnkes have throughoul a0 higher eoncenlrea-
tion ol ehloride becatse of their situation near the Swedish west-coast.
Sueh oo velalion has been observed by WrrrinG (T948) in mire-walers
as regiards sodinm and magnesinm, The lakes in Uppland richesl in
vorides had about the same concenlealions as the richest fakes in

e
Sewania, probably due too their position in areas previously rnsgressed
hy the sea.

Sulphate. Among he anions this ion showed e most apparent varia-
ton in addilion lo bicarbonate, The concentration was highest in the
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mnsl Ivpical lakes on the plains with the highest specific conduetiviiy,
namely Yddingen, hrankesjon and Habeldvssjin, bl also Vombs jon
aind Gyllebosjiin were included in this group wilh average eoncentra-
lions varving between 37 and 44 mg per litre, The condent was lowest
in Arastvssjon, Viistersjon and Risjon, which. as aleeady menlioned,
have a deviating vegelation. Sovdeborgssjin is uncerlain as only one
determination is available,

Nitrate, The nileale concentration was low i canmpirison Lo the anions
e lioned Bitherlo, Sometimes in .~.|1|'i'||;_;, lerwwvevier, I|i,;_1|u,-r vilues lhave
been found, perhaps due to effects from manuring the fields in winler
and spring fof. Yddingen, Bdrringesjiin, Snogeholmssjon and  Vomle-
sjonj. High values have also besn fonnd in spring in Ringsjin (neccording
Lo a privale communiention from eivil engincer Toric BENGTs80N, Hil-
singborg). During the summer (he nileale eontent does nol generally
exceed 1omg, per lilre and oo significant differences seeme Lo prevail,

Silicic acid. The concentration of soluble silicie acid was also relatively
low andd ol about the same order ol magnilude in all the lakes,

Phosphorus. Unfortunalely comparatively lew values are available and
they aften showed o sitong variabon even in the same lake, In the
aulinmn of FEMT with an oxtremely low waler-level prevailing, the pplos-
phorus contenl in all the lakes was high, perhaps depending upon g
lewching from the sediments pear (he shore and s concentration by
eviaporalion ol wiuler. From the mean values il is pmpossibile o oblain
a elear picture of the variation in the phosphorus conlent in the dif-
ferenl lukes. 1t seems, however, as if the most salt-rich lakes have the
highest concenteation, even il there are exeeplions,
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The relationships between water chemistry
and geology.

Luspm (1931 po 22) has summarized the characlecistic  geological
features of The surroundings of the investigated lakes and expressed
sone assumplions about the dependence of the sall conlenl upon the
geologienl condilions. I neay be ol eertamn inleresl to disenss the question
if these assumphions agree with the vesults of the waler-analvaes.

I the lakes situated on Archacan bedrock (Vistersjin, Rosjin, Dags-
lorpss jim, Kvesarumssjim, Tjornarpssjin, Bosarpssjon and Fiojasjon)
are compared with the remaining lakes, mostly situated on the plains,
one finds a difference in the tolal content of electrolytes. which is
gradual as already mentioned (o 1), The lakes aon the Arehaean roeks
have the lowes! sall eontenl, Asaslivssjin and Hammarsjin asre nol
included here, as !ht':r hpve special waler condilions,

OF the Archacan lakes, however, bwo are divergent with higher con-
eenleations of clectrolyles, numely Kvesarnmssion and Finjasjon, The
higher values are found as regards alimost all the studied ons,

The Tnkes wost deficient o salts of the Avchaean likes are Viistersjon
amd Rosjiin, which also have a divergent vegetation, Furthermore, they
are silualed inoan aren poorer in lime than the other Iakes of this tvpe,
which are surrounded by more or less Iy moraine (Luspo 1951, p, 17),

The lukes on the Kristinnsiad |1I.-|'|r|. Babeldvssjoin and Levreasjon. the
bottom of which somelimes is Formed by erelaceons rocks, would
a priord have aowaler vicher o ealeivm than any of the remaining lakes,
This is nol the case, however, hut on e south-western plains some
Likes are to be Found with the same high content., Thus Yddingen has
the water which is richesl in caleinm. 11 s also impossible 1o establish
whelher Babeltwvssjion and Levrasjon are richer in phosphate or mare
influeneed by eulture. The latter Faclor is very difficull to sludy exactly,

OF the lakes sitnated in the south-western Seanin Borringesjin,
Krageholmssjin and Elleslasjion should be those mosl inlluenced by
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culbure, as ey are mainly surrounded by fields, but this is also dilficalt
to prove, The tokal sall conlent is almosl Lhe same as in He Inkis on
the Krislianstoad plam,

The three lakes on the Vomdb plain Heljesjon, Vombsjion and Kranke-
sion are all rich in lme, in spite of their position in a leached sand
plain, and they are all rich in salls. This agrees with the statements
made by LENDH,

Gyllebosjion and Tunbyholmssjon, holh lving in an area of sand-
stome moraine in soulh-enstern Seania, shoulil aecording o their posi-
tion have a relalively low conlenl of caleivm in their waler, probably
of the same degree as the lakes on Linderddsasen. This holds also frue
for Tunbyholmssjin, which agrees with Kyvesarumessjon and Finjas jin.
Gyllebosjin, however, is a Ivpical lime Take, This is probably due o the
influences of lime eccurrences in the moraine and the glaciofluyial
deposils originating from 1he Kristinnstad plain or the Baltic.

Finallv, Ringsjion situaled in the cenlre of the provinee, in the teansi-
Hon area between Archaean bedroek and the plains, also forms an inler-
mediate in sall concenlralion,



The effects of outlets of sewage in the lakes.

As Luspn (1951 aleeady has discussed the Scanian lakes have heen
affected by eulture in many respects. The problem s whether or nol
such influences can result in notalle changes in e fon concenivalions
ol the lake walers. In this commexion two sources ol polliation will e
discussed. pamely the divect outlel of sewnge in the lakes and the in-
fluences of munoring the fields.

An outlet of sewage inlo a lake is generally secompanied by an
enormons development of plankton algae (¢f, THUNMARK 1945 1 and
Ropue 1948) bul the changes in the composilion of The higher vege-
talion and in the salt eoncentralions of the waler scem o have been less
shudied,

Only a few of the investigated lakes receive wasle waler from fac-
fories and commuonities mamely the folloswing.

Viombs jéan: its tribulary Bjorkasin as reeipionl for the esmmn-
nilies Vollsji, Livestad wmwl Spoho, This river Dad a0 relatively high
specitic conduoctivily (lalde 5] which is caused mainly by the high con-
tent of caleinm bicacbonate, butl the other fons secmed o be of the
same coneentrations as in Vombsjon,

SOvdesjon (the northern parl): the village Sivde with a dairy.

Eastern BRingsjon: the river Hiwhvan is recipienl for the
sewnge Trom the macket lown Horby, From the analvses performed by
the water-works of Hilsinghorg no marked ditferences in the won ¢on-
centradions of the different parts of Ringsjin were o be found (ef.
Anpersson 480, On the ollier hand there was a higher concentration
of bacteria in Eastern Ringsjon than in Western Bingsjon,

Sitoftasjon (the northern part of Eastern Ringsjin) is polluted
by water from the markel Town Hidr,

Haommars jon: recipienl for the sewage from the city of Kristiaon-
wladd.

Finjasjoun: recipient for the sewage Trom the eity of Hissleholm,

Morcover some lakes receive waste waler Urom sensonal faclories, ..,
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skirch Faclories, namely Krankesjon, Rabeldvssjin al Babeldy and
Cistersliv), Oppmanmasjon jal Kiaby god Noreegdord) and Leveasjon.

Finally most Inkes receive some polluted waler from Tarms during all
the yvear,

Usually il is nol possible to study the changes in the ion content by
pollution as no analyses are available Trom earlier Hmes, A good abject
for such studics, however, is Hammarsjin, through which the river
Helged flows. I oo pollution had tuken place it could be assumed it
the river at the ontlet from Hammarsjion would have a waler similar
to That above Kristinnstad. Thus if the water of Helgea is analyzed
bhefare the entranee into Hammaesjon and afler passing the lake il
should he possible 1o study the effeet of pollution. Perhaps a reservation
should e made here. The lake conlains many reed swamps and it is
possible thal the waler is nol absolutely uniformly mixed, bul larger
concenlrations of sewage may be found in well sheltered parts of the
lnkes especially al low waler, Table 6 illustrates some values from o
study from Helgea and Haommarsjon. 1t proved that compared wilh
Torsebro a marked inerease in cleetrolyles was found at Pynlen, where
the sewage was mixed with o relatively small volume of lake waler Al
Kavrd, however, the inerease was relalively insignificant, probably due
lo grepler dilution. The most apparent Featlure was the increase in sul-
phate, Naturally il Lhe conversion of water in Hammarsjin had been
liess il is probable that the increases in ion concenlrations would have
been stronger, Such large sources of pollulion are not situated at ihe
other lakes and lor this reason they are nel soited for stodies ol
this lype

-ﬂ?.' rich |3:|'1'1.'ipi|a|iu[| ao e ot less slrong leachineg of the salls and
organie substanecs {rom arlificial manuring, naluesl manuring and The
remains of ammals and plints in decomposilion lakes place on the
siirface of the fields, The dissolved compounds are teansported in the
surface water by brooks and runnels ionlo the lkes, I s impossible o
caleulate the amoonts of such substinees, as the leaching oceurs mainly
during rich precipitation and thenm the coneentralion of the salls in the
brooks is very low, As regards the lakes on the plains, however, the
quanlily seems lo be of o mlher lirge order of magnitude, as they
generally are surrounded of fields, From this leaching the high eon-
lents of nitrate in the lnkes apparently originale.

A study of the values from the investigated tributaries (lable 5), all of
which belong to the plains with the exceplion of Lirkesholms:in, shows
that the contents of clectrolyvies are generally higher than in the reci
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pient ke, The amounts of caleinm and biearhonate predominate and
are often present in lnrege quanlitics, The magnesiunm and polassinm
conlents deviate only slightly from those of the lakes. The chloride con-
tenl is somewhal higher and the same 1s also troe of sulphate. A very
apparentl fealure is also the high content of nitrate and sometimes also
e high phosphorus coneentrilion.

The targer concentralions of electralytes in the hrooks Jdo not evidently
depend upon the leaching [rom the fields as most of the analyses have
Leen made when (he water flow has been slighl, but il muast be doe to
the [uel that the brooks contain gronmd waler, which on ils way through
the soil has leached salts. This is especially marked in Liirkesholmsin,
running through a distriet poor in ficlds, The high concentration of
nitrale and phosphorus are partly due o his leaching, partly to sewags
Fromn farms, The electrolyvie content of the tributaries probably plays
a rather animportant part in the eomposition of the lake waler, as the
waler supply From lhe brooks is insignilieant o relation too the Lol
waler volume of the lake,

The lake contains o mixlure ol ground waler and surface waler. us
il conslitules a reservolr for the large volumes of rain and melted snow
which do not penctrale the soils. Consequenily the lake waler must be
mare dilnted than the ground water and the tributaries when the pre-
cipitation is low or lweking, For the same reason the higher values of
clectrolyvies in the brooks compared with the lake do nol necessarily
originale from a strong influende by culbure,

Asds ewvident Trom he diseussion above il is very difficull to discover
the inlluences of sewage on the concenlralions af electrolyles in the lnke
walers, Sinee a greal source ol pollulion is pecessary only Hanumarsjin
is suilable for such a study, but the condilions i (has lake do ool guite
agree with other lakes on aceount of the large varialions in the water,
A slight inevease has, however, heen discovered in Haimomarsjon, and it
is assumable that this would have been greater in o smaller lake wilh
less conversion, As regards the influenee of manuring il s impossible
to study its effects by analvses of the water in the brooks,



Discussion.

I is elear from (he table given by Luson (1951, pp. 12040 121}, thal the
recorded waler plants are not unilormly disteiboled over all the studied
lakes, Only some have a nbiguilous distribulion. Some are apparently
reslricted o the lakes on the plains and other lo the ikes situaled on
Archaean rocks. The lakes thus differ in some of their vegetation.

The results from the chemical stodies have also established that there
is w variation in the coneenlrations of e fons, even if il is more or less
marked, The diflerenees ave especially large for caleiom, bicarbonate
and sulphale, and less for magnesivm, polassinm and ehloride. Exeep-
s, however, are encountered. On the other bhand the contenls ol
nitrate, phosphoros and iron and the hvdrogen ion concentralion do
not show any significant ditferences,

I the tolal concentralions of the ions are calenlated for the most
clectrolyte-rich lake Yddingen and for the most electrolvle-dieficient, for
v!(u_tnljlt* Risjin, the following vesults ave ablained:

Yolehimgen Rosjin
Cabions mbiep -0 .00 .. 4.40 g
Aunions mPFa, .o oLl B i LHG

The ditferences between the ealions and the anions are mainly due
1o the undetermined sodium, From hese valoes it is evidenl that the
sull content is aboul 8 to 7 lmes greater in a lypieal lowland lake than
ina lake on Archaean rocks. Generally the gqootient does not amound
to this value as Yddingen is extremely rich in salts,

As regarvds nitrate, phosphorus and potassium, which belong o the
maost imporlant mutrienls Lor the plants, it may be stated that the dil-
ferences Delween the lakes are less than would be expecled o priosi,

As already mentioned the variation is most pronouneed in the content
of calcinm bicarbonate, By experimental investigations upon the effects
of e pIl and bicarbonate on the geowlh of Ceratophngffam and Efaden
STEEMANN-NIELSEN (1944) has shown that the eontent of bicarbonate
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is of decisive importance for the development of these two plants amd
nal the pll Pevhaps the differenl contents of hicarbonute in e low-
land lakes and in the Archiacan lakes might pactly explain the aberra-
lions in the vegelalion.

This Investignlion like Lonasar’s has eslablished that it is impaos-
sible o draw any conclusions aboul the distributions of the species from
the content of commeoen ions in lake waters, Even if still more thorough
analvses were performed il would be impossible 1o solve the problem
in this way, as lhe fon content is only a small part of the big complex
ol mostly unkonown Laclors which logether constilule the environments,
Furthermore only o vague idea of the lolal salt conlenl and the mela-
holism in the ke is oblained from single analyses, On the whoele in-
formation of the aclual requirements of nutrients. eace elements and
other growth factors cannol be achieved from an investigalion of this
Ivpe.



Summary.

In (he summers of 1946, 18947 and 188 the author has studied the
concentrations of some ions together with some other factors in the
waler from 31 Scanian lakes, the vegetations of which at the same lime
were invesligafed by AsTA Luxmi The problem was 1o establish the
characlerislic fealures of the electralvle concentrations aind if possible
lo study whether or nol there s any simple correlation hetween the
o concenlralions and the distributions of acualic plants, The fol-
lowing fons have been studied: Ca, Mg, Fe, K, G, 80, N0, PO,, 5i0,,
and HEO, and of other factors: pll, KMnO, -consumption, specific con-
ductivily, total solids, non-volalile solids, lotil hardness and colour.
The analvtical methods are deseribed.

The mosl striking result is e vaviation found in the eoneentrations
of Ca and HCO, in the different lakes, The concenlrations of the other
ions agree more or less o the varialion is helerogeneouns, No signiticand
differcnces seem lo oceur. As regards the common plant nolrvients, I,
P and NOy, oo apparent diflerences belween lakes wilh aberrant vegeta-
tion seem to be present from the values here given. It is impossible to
diseover the origin of the variant [nke vegetalion Troom an invesligation
of this type as the sall concentration is only one faetor of the Lrge
complex [orming the environments and it gives oo conlribulion to the
knowledge of the brue requirements of the individual species.
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