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Om Ceratophyllum submersum L. i Landskrona

och om nya lokaler i omgivningarna.

Anteckningar om Landskronatraktens flora. 1L

Av ARVID NILSSON.

(Wilh a summary in English.)

I kanalerna kring Landskrona slott har vartsiirven, Ceratophyllum
submersum L. sedan linge anselts ha sin enda séikra svenska viixIplats,
och darifran har den varit kiind sedan 1849, alltsa i dver hundra ar.
WESTERLUND uppgiver 1863: »Ceratophyllum submersum viixer vid
Landskrona i gravarna kring staden och fiislningen i sadan myckenhelt,
att otaliga lass arligen av den hiimtas till foda at kreaturen. Nagon
annan Ceratophyllum in denna, finnes dir ej.» Om vi bortser fran lokal-
uppgifterna i vira floristiska handbécker (HARTMANS, LILJas. ARE-
SCHOUGS och NEUMANs floror) foreligga under resten av 1800-talet och
de tva forsta artiondena av innevarande sekel inga uppgifter i littera-
turen om vartsirvens forekomst i Landskrona. BACKMAN nimner at-
minstone ingenting hirom i sin monografi éver arten (1943). 1 vira
muscer ligga emellertid lalrika ex. insamlade under 1800- och 1900-
talel: de dldsta daterade 1861 och 1864 (BAcKMAN le.).

Del sag dock lidyis ul som om virtsiicven skulle ha [érsvunnit eller
var sa sparsam atl den undgatt besokande botanisters uppmirksamhet.
Den upptridde niimligen i slutet av 1920-1alet och under 1930-lalet
mycket sporadiskt och ansigs av SYLVEN (1935) tillhéra en grupp
Skime-arter, som »i hog grad iro i behov av férnyad inventering med
hiinsyn till sin nutida forekomst inom landskapet — — — ».

Sommaren 1940 kunde emellertid firf. konslatera, alt viixten fort-
farande fanns kvar i kanalerna, men della ar i ringa méngd. Féljande
ar (1941) »forekom den diremol ater oerhort ymnigt i mycket lila,
hela kanalen lickande bestand» (NILssON 1942). Under aren 1944—45
var varlsirven dater tolalt forsvunnen. Atminstone kunde den, trots
noggranna eftersokningar, icke dlerfinnas vid Kiirleksstigen, dir den
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tidigare haft sitt huvudtillhall, eller annorstiides i de delar av det vid-
striickta kanalsystemet, som idro tillgiingliga [6r besok, Sommaren 1916
forekom den emellertid aler plotsligt i oerhort rika, tila bestand, men
nu vid Nordkap i kanalernas slutarm mot Oresund. Foéljande sommar
(1947) var den dter borta och kunde icke heller upptiickas annorstades
i kanalvattnen.

Sommaren 1946 tyckes vara (. submersums sista upplridande i
Landskrona. Alminstone har {orfattaren icke lvekals konstalera den-
samma i kanalerna under de lalrika exkursioner. som féretagits varje
sommar sedan dess, huvudsakligen med syfle att halla ulkik efter
denna viixt.

HORN AV RANTZIEN (1946) lalar for fridlysning av viixten och siger:
»Pa den enda svenska lokal diir Ceratophyllum submersum bevisligen
finnes kvar, slottsgravarna i Landskrona, dr den dnnu icke fridiyst.
En angeliigen uppgilt for svenskl naturskydd vore att fa den helt fre-
dad. Den [6rekommer visserligen (Or ndrvarande ganska rikligl pa vixt-
platsen, men den f6r nagra ar sedan vidtagna uppmuddringen av slotis-
gravarna visar, att vartsirvens (Orekomst hiir icke kan anses lryggad
utan det skydd, som en [ridlysning savill av lokalen som av viixlen
skulle skiinka.»

Det hiir vickla forslaget om [ridlysning av €. submersum och dess
vatten lyckes dock ha viickts for sent. Redan vid denna tid (1946) var
niamligen vixten domd att {6rsvinna darifran.

Orsaken till att vartsiicven under de tva senaste artiondena synes ha
funnit allt mindre trivsel och nu lyeks hell forsvunnen dr med siikerhet
att soka déri. att kanalerna i hela sin utstriickning under aren 1931
35 befriades frin meterljocka lager av det slam, som samlals under
arhundradenas lopp (jfr NiLsson Le.). Att denna muddring icke ensamt
har {Hrmatt laga dod pa viixten visas dock diirav. all den med sikerhel
fanns pa sina gamla viixiplatser under aren 1940- 43 och 1946. Alltsa
masle vartsiirvens  periodicitel och slutliga  forsvinnande ha andra
orsaker iin brist pa diasporer eller vegetaliva organ {or sitt forthestand.
Den foretagna muddringen har givetvis allvarligt rubbat de gamla stabi-
liserade forhallandena vad belriiffar vatiendjup, vallnets niiringstill-
stand och salthall mm.. och myckel talar for. atl just en Okad salt-
koncenlration iir den direkta orsaken 1ill den kalastrof. som drabbat
C. submersum. Den genom muddringen uppkomna djupa bassingen
fylldes elterhand med [rin Oresund instrommande tyngre saltvatten,
Den utjimnande inverkan, som nederbord och grundvatten efterhand
utéva pa kanalvattnens salthalt, har sikerligen i hog grad motverkats
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av det koncentrerade havsvalten, som under nordliga eller nordviistliga
stormar pressas in i kanalsyslemet genom dess forbindelse med Ore-
sund. En gradvis forskjutning mot sallare vatten anser man sig ju
ocksa ha kunnal konstalera vad Ostersjon betriiffar, och dven hir lir
det vara starka hdast- och vinterstormar, som pressat Nordsjons vallen
dver Oresunds-troskeln (enligt not. i dagspressen sensommaren 1951).

Att sallkoneentrationen har dkat efter uppmuddringen pa 1930-talet,
ditrfor talar diven del forhallandet, att brackvattnets havstulpan, Bela-
nus improvisus, forst under de sista aren har invandrat i kanalernas
vatten, De forsta exemplaren av arlen ifraga iakllogs dr 1948, och nu-
mera forekommer den i stort antal sillande pa strandkanternas vass-
stran och slolpverk m.m. Balanus improvisus kan knappast ha undgatt
min uppmiirksamhet vid promenader lings kanalerna under tidigare
ar. Forekomsten av en havstulpan i kanalernas (6rmodade starkt ut-
sitade vatten skulle ha varit allt for uppseendeviickande for alt kunna
forbigas. Till kanalerna har den sannolikt invandral fran sundel utan-
for med ting (Fueus och Zosteral, som medfoljer instrommande vallen
och ofta ses flyta dven langl inne i kanalsystemets vallen. LUTHER
(1950) niimner just artens stora spridningsmdjligheter genom »blis-
tang. som i mingd rives 16s och kommer i drift, vid vass. som bryles
av och flyler — ». T Landskrona ér arlen tidigare insamlad i
hamnen dr 1934 (GisLEN 1950). och samme [orl. siiger all artens sall-
tolerans »vid vara kuster torde efter fyndorterna alt doma ligga mellan

25 och 4 v, Kanalvatinens salthall bor alltsa viixla mellan dessa
viirden. Efter vartsirvens reaklion att doma nirmar den sig sannolikl
tidvis den hogre siffran,

Med undantag for SAMUELSSONs (1934) uppgift om férekomsten av
Myriophyllum spicatum i kanalerna foreligga tyvirr inga anteckningar
om varlsiirvens [iljeviixler under arlens blomstringsperioder fire kana-
lernas uppmuddring (BACKMAN Le.). Di jag i slutet av 1930-talet hor-
jade intressera mig for viixten, var den ursprungliga bottenfloran givel-
vis bortford med de avligsnade boltenlagren och ersatt med en gles
imed undantag for de ar €. submersum forekom ymnigt) och myckel
artfattig vegetation bestiende av Potamogeton pectinatus och Zannichel-
lir saml den sannolikl (6rbisedda Ruppia (jfr BAckman Le.). Nagol
nyll synes diirefter icke ha tillkommit. P, pectinatus finnes numera still-
vis relativl talrikt, medan diremol de bada andra viixlerna fortfarande

- i den man wvegetalionen har kunnal undersikas — synes upplrida
sparsamt och i glesa kolonier. Den hiir nimnda floran fr analog med
den, som forhiirskar pa bottnen av det langgrunda Oresund utanfor;
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dock med den skillnaden att Ruppia och Zannichellia-formerna hir
ofta iro myckel ymniga. Diasporer av dessa viixler kunna alltsa - lik-
som Balanus-arten — ha medf{61jt instrdmmande vallen efter kanaler-
nas upprensning.

Starka inslag av halofyter priglar kanalstriindernas (lora. men detta
ar helt naturligt med hinsyn till havets omedelbara nirhet, och del
forhallandet. all kanalsystemel delvis ligger inom de forna strand-
ingarnas omrade.

Av floran kan nimnas: Lepidium lalifolium saml Phragmites com-
munis, som mangenstiides kantar strilnderna i elt small biilte, h.o.d.
avbrutet av Scirpus maritimus. 1 sjilva den fukliga strandkanten eller
i niirheten av denna kan man blLa. finna foljande viixter. ofta i stora
kolonier: Agrostis stolonifera, Aster Tripolium, Carex Otrubae, Glaux
maritima, Juncus Gerardi, Rumex palustris, Sonchus arvensis, Trifo-
linm fragiferum och Triglochin maritimum.

Ur Skanes flora har emellertid (. submersum, som viil ir, icke for-
svunnil i och med sin sorti ur kanalernas vallen. Fore jul 1947 rakade
jag nimligen i ett akvarium fa se denna som akvarieviixt sillan cller
aldrig saluforda art. Vid (érfragan om varifran viixten anskaffals med-
delades. att den tagits i en margelgray heligen i Orja socken i niirheten
av kyrkan och omedelbart intill jirnvigslinjen Landskrona —Billeberga.
Efter dessa anvisningar var del Litt alt arel efter {1948) lokalisera miir-
gelgraven, och det visade sig da. att viixten hir jusl forekom i den
oerhorda, hela valinet tickande ymnighet. som utmiirkle vartsirven i
WESTERLUNDS (Le.) beskrivaing fran mitten av 1800-talel. Sedan detta
ar har lokalen arligen besikts, och varje ging har viixten férekommit
i samma frodiga yppighel.

Det antagandet lag niiea till hands, att . submersum fven skulle
kunna forekomma atminstone i ndgra av traklens ovriga talrika miirgel-
aravar, och all en noggrann invenlering av dessa dirfor vore onsk-
viird, Forst under sommaren 1951 hade denna invenlering natt sa langt,
alt samtliga miirgelgravar besokls inom det omride, som bifogade karta
visar, alltsi 6ster om Landskrona inom de gamla socknarna Orja,
Tofta och Saxtorps griinser. Min [6rmodan visade sig vara riktig:
(. submersum palriffades i icke mindre {iin 7 mirgelgravar. av vilka
4 diro beligna i Orja och Ire i Tofta socken. De relativt [& mérgelgravar,
som finnas norr om staden, ha emellertid icke hunnit inventeras i
nimnvird omfatining, och dirfor aterstar den mojligheten, att vartsir-
ven fiven kan (innas i nagon av dem. Det ir ju ocksa moéjligt, atl nagon
miirgelgrav beligen ulanfér det undersokta omradet kan hysa viixten.




&  Mirgelgray, fylld eller f6rstdrd

4 Do, ef markerad pd ekonom. kartan
o Mdrgelgrav , intakk

o Do, ef markerad pd ekonom. kartan

Fig. 1. IForekomsterna av Ceratophgllum submersum i Landskrontrakien (I VI —
The occurrence of Ceratophyllum submersum in the Landskrona district. The marl
pits are denoted, and the localities of €. subnersum numbered T VIL
Kartan godkiind for publicering i Rikets allmanna karlverk den 13 maj 1952,

I allt har 81 mirgelgravar besokts inom del omrade. som Kkartan
visar, och dessa torde representera praktiskt taget alla nu befintliga
samt sadana. som numera endast Kunna sparas i lerriingen. Av dessa
81 gravar voro 29 i nagorlunda naturligt skick. Som intakla har dock
dven riknals gravar med ingrepp av relalivl liten omfatlning, tex.
sadana i vilka avverkade Saliz-buskar fatt ligga kvar, eller sidana som
i ringa grad inkriktats av nedkastal jordbruksavfall. De gravar, vilka
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brukas som avstjalpningsplats. har daremol riknats som forstorda,
aven om storre delen av vallenylan annu ar fri.

Den Kartskiss, som medlagits 1 denna uppsats, for allt visa laget och
tillstandel av de mirgelgravar. som besokts. har kopierats efter Rikels
allmanna kartverks ekonomiska karta over Malmohus Iin. Landskrona-
och Billeberga-bladet. Stockholm 1930 respektive 1912 (nyiryekt 1930).
Pa kartan har med olika lecken markerats huruvida gravarna aro [or-
storda eller annu nagol sa nar mtakta. De margelgravar. som icke aro
markerade pa de ekonomiska kartbladen. ha inritats sa exakl som
maojligt.

L Orja. Den ovan namnda forst upptickla lokalen. en medelstor,
formodligen ganska djup grav, nastan runl om kantad av tata Salir-
snar beslaende av S. cinerea, S. purpurea, S, viminalis och S, cinerea X
nigricans.

II. Orja. Beligen ett par hundra meter norr om ovan nimnda. ute
i akern mellan jarnvagen och landsvigen Landskrona—Asmundlorp.
En medelstor. till synes ritt grund grav. till sin ena halft tatt kantad
med S. viminalis. €. submersum forekommer 1 jamlorelse med fore-
gacnde fyndplals relativt sparsamt.

[II. Tofta Belagen pa samma sida av jarnvigen som mirgelgrav
nr I, men langre oslerul och lingre in i akern, strax innanfor gransen
till Tolta. Graven ar fritt belagen och saknar lignoser. C. submersuin
har kanske helt nyligen invandrat till denna lokal. Harpa tvder i varje
fall det forhallandel. alt endast en enda slinga av denna vixl konde
inkttagas mellan de vaitenytan nastan helt tickande bladen av Pota-
mogeton natans.

IV. Orja. En stor i tva halfter delad mirgelgrav belagen i aker-
marken oOster om Mariebergs gard och landsvigen mot Orja kyrka:
starkt skuggad av Seliv viminalis. (. submersum [orekommer | sa
oerhorl tita bestand, alt plats knappast ges ovrig vaxtlighet: icke ens
for Lemna-arterna, Del akerskifte. varpa denna grav ar belagen. hyser
viterligare 5 gravar. av vilka en fortfarande ar intakt. en halvivlld och
resten praktiskt taget igenfyllda av halmavfall anda upp till kanten.

V. Orja. Denna mirgelgrav ligger endast nagra hundra meler oster
om den forra och c:a 200 m norr om en i akern liggande. med hiickar
intamad [ruklodling. Den ar ganska stor och tatt kantad av gamla
Salir viminalis. De uppvuxna grova stammarna av denna buske ha [or
nagot ar sedan avverkals och tillatits att falla ner i valinet. Den fria
vattenytan har pa sa satt avsevart forminskats. 1 det all grenverkel
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bildar ett tatt skikt i1 och under vatlenytan. och de pa manga stallen
regenererande grenarna ha gett upphov till tata ruggar av dnnu unga
skoll langl ule 1 vatinel.

VI. Tofta. Belagen 2

vag. som fran Axeltofta for till Tofterup. Pa platsen finns lva gravar

300 m inne 1 akern till hoger om den mindre

skilda fran varandra av en ¢:a 3 m bred jordremsa. Bada sakna planterade
Salie-buskar och ha darfor soligl, frilt valten. Den ostligaste var igen-
vuxen av (. submersum; den vastligaste saknade till synes denna vaxi.
men var islallet fvlld av Polamogeton natans.

VII. Tofla. LEn margelgray eller rattare tva narliggande. beligna
ett par hundra meter inne 1 dkern, diar samma vag, som ovan namnis.
kroker pa vag mot Tofterup. Ursprungligen har den varil slor och djup
men ar nu till stor del {¥lld av halm, ris och annat avfall. Ett oerhort
tall skikt av Lemnea minor och trisulea dominerar vegetationen aven |
djupare lager, och den sparsamt forckommande €. submersum kom-
mer sannolikt att efter hand helt forkviavas dari. Orsaken tll Lemna-
arternas luxurierande forekomst pa bekoslnad av vartsarven ar sanno-
Ikt att soka i det andrade. for Lemna gynnsamma naringstillstand.
som uppslar under halmavfallels nedbrytning. Margelgraven ar domd
att snart forsvinna,

Med undantag lor Ceratophyllum och Safie-formerna har margel-
gravarnas ovriga flora icke berorls 1 ovan namnda kortfattade lokal-
bheskrivningar. Saval @ vatlnel som vid strinderna forekomma emellertid
elt mmdre antal vaxter av miresse 1 detta sammanhang. Fort. har ansell
det lampligast att samman(ora dessa 1 en overskadlig tabell. Lignoserna
ha siarskill anlecknats vid inventeringen. dels pa grund av den skug-
gande negaliva verkan de. atminstone som aldre skanka vattnen och
dess [lora. dels darfor att de direkt hola €. submersums existens {jir
margelerav V).

De 1 labellerna anlecknade viaxlerna utgoras av nagra arter, som med
vindens hjalp kunna ha transporterals Ul margelgravarna, samt av
sadana. som antagligen pa zoochor vig ha spritts dit fran andra vatten.
Till denna sisla kategori hor framst C. submersum. Under de over 100
ar, som vartsirven funnits 1 Slottsgravarna 1 Landskrona, har saker-
ligen delar av denna vaxt atskilliga ganger medfoljt simfiglar vid deras
flykt fran kanalerna ut 6ver markerna i omgivningarna. Atminstone i
niagot fall har det. som vi setl, lyckals, att den oskadd natl elt nytt
valten. En sekundar spridning fran en tidigare infekterad margelgray
ar emellerlid icke endast mojlig utan sannolik.
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Tabell dver Cerafophylium submersum och dess foljevixter i de
7 mdrgelgravar, som hysa denna vixt.

I 1 1T IV LA ' B E

Ceratophyllum submersum L. ... ... . .. ... .. -+ % -+ - G +
Lemna minor L. ... . et e ak =+ { + 4 + =
Lemna trisnlca 1. . ...... e s : + + Ly = o f =
Spirodela polyrrhiza (L) SCHLED
Potamogelon natans L. ... .. 3 8 =
Ll Ta ol ke o e s it ainas saan s ennsbs e e -+ s i
Phragmiles communis TRIN : ;
Sparganium ramosum HUDS, ssp. microcarpum
proi it M 3 6 iRl L R S AR e R +
Alisma Plantago-aquatica L. .. e ; | -+ | 1 +
Berwda erecta (Huns.) COVILLE . .............. k-
Filipendula Ulmaria (L) MAxIM. ... . : t:
Polygonum amphibium L. {. terrestre .. .. et 4 ii
Epilobinm hirsutum L. ........... e BT + A
Epilobium parviflorum SCunes. .. ... ... +
Juncus articulatus L. .. .. S YO A =
Lycopus enropaeus L. . A A i =5 ¢ (BT
Ranuncunlus sceleratus L. . . . Sty i
Bidens tripartita L. . .. s M S + | }
S Pl N L s cenniasnsasssrdvans e} 3

Lignoser:
Salix caprea L. X viminalis 1., . VL ek 13
cinered T <..... i y Talele 3 B R 3y
> nigricans SM. = g
e P HIEA T vaiiws s mw/a iy b a sy Soia = stadee da el
(EATE R (N PR ERER o Pt S ey < B P i R e GO e W T f s
Froarinns exelsior 1. oviiserssnanesass e
Rosa villosa L. var. pomifera (HeErrm. DESV. T

Aven del lagre djurlivel har till stor del vattenfaglarna att tacka for
sina forekomster i mirgelgravarna. Speciellt giller detta om mollus-
kerna. Dessa kunna emellertid icke eller endast 1 ringa grad ha trans-
porterats fran kanalerna 1 Landskrona. Aven fore muddringen hyste
namligen dessa en arl- och individfattig fauna. Det ungefar dussin
arler — ofta olika i olika mirgelgravar — som jag iaktlagit maste
dirfor ha kommit fran andra vatlen. och darvid tanker man forst och
framst pa den narbeligna Saxan med s rika fauna. Detta villnar i
sin tur om den livliga kommunikation. som rader vallnen emellan. och
de stora spridningsmaojligheter. som organismerna ha med vattenfag-
larnas hjalp.
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Det glidjande faklum. alt vi, trots €. submersums [orsvinnande i
kanalsystemel i Landskrona, finda ha varlsiirven kvar som medbor-
gare i var flora, grumlas genom kunskapen om den fara, som hotar
aven dess nuvarande vixlplalser. mirgelgravarna. Jordbrukarna ha
som bekant siirskilt under de tva eller tre sisla artiondena traktat efter
atl sa snart som majligt utfylla dessa hinder (6r ell modernt lantbruk,
I synnerhet 6vergangstiden mellan dldre troskningsformer och skorde-
troskornas genombrott var farlig for mirgelgravarnas tillvaro, Under
denna tid placerade man niimligen med forkiirlek troskorna vid sidan
om en mirgelgrav ule pa [ilten och fyllde den med halm och agnar.
Overhuvudtaget brukas miirgelgravarna giirna som avsljilpningsplat-
ser. Dit kastar man del akeraviall. som icke limpligen kan brukas ner,
och dit brukar man ofla transporlera avfall fran bebyggelse och gar-
dar. Foljden av delta har blivit, ailt man atminstone i Landskrona-
traklen numera icke patriffar manga helt opaverkade miirgelgravar,
och linge torde det icke droja forrian de sista forsvunnit.

I'n annan lara ar, all den kanske for dldre tiders forsirjning bely-
delselulla planleringen av Saliz-arter. numera ir en direkt fara or miir-
gelgravarnas existens och didrmed for C. submersums bestand. Det
briinsle, som de uppvuxna buskarna ge. saknar ju i vara dagar virde.
men de skugga den omgivande grodan och maste dirfor avverkas da
och da. At transportera bort de avverkade buskarna dir emellertid ctl
lidsidande arbele, och dérlor fa de nog i de (lesla fall ligga diar de
falla i gravens valten,

Det av HORN Av RANTZIEN (1946) (ramkastade [orslaget om [ridlys-
ning av (. submersum och dess hemvatten iir alltsa fortfarande fullt
akluellt, trots de manga nya lokaler. som tillkommil. Men vi fa icke
sla oss Lill ro med tanken. alt finnu dr det god tid till sadana atgiarder,
Den dag dr sakert inte langt borta. da den sista av de hiir skildrade
viixIplatserna for en av Sveriges sillsynlaste och mirkligaste viixler
dven den ir forstord.

Del finns emellertid anledning férmoda, atl varlsiirven édven forekom-
mer i den néirbeliigna Saxans nedre lopp. Det vore for dvrigl egendomligt,
om icke dven della vallen nagon gang blivit infekterat genom gistande
valtenfaglar. Denna férmodan har ett visst stod déiri. att forf. somma-
ren 1947, under bad vid norra sidan av Borstahusens hamn iakllog tal-
rika Lemna och delar av andra sitvallensvaxier flytande pa vattnet och
bland dem en liten slinga av Certophyllum submersum. Denna dri-
vande sotvattensflora har sannolikt med{ljt Saxans i Sundet ulstrom-
mande vatten. FFran slottskanalerna i Landskrona kan den i varje fall
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inte ha hiirslammal, diarfor att dess vatten saknar varje spar av Lemna.
I litteraturen foreligger flera exempel pa dylik havsdrift. Sisivoxs
(1933) omlalar Lex., alt han antriffal Lemna gibba och Spirodela
polyrrhiza utmed stranden av Oresund norr om Lomma, troligen ul-
komna fran Hojea.

Summary. Ceratophyllum submersum in the Landskrona district in Scania.

In the canals around the castle of Landskrona (Scania) Ceratophyllom submersum
has occurred in extraordinary abundance since 849 and here it has been supposed
to have its single cerlain Swedish occurrence in later decades. The canals were
thoroughly dredged in the years 1931 -1935 and bollom layers a melre or more
in thickness were removed. After that Cerafophyllum submersum has had a very
sporadical occurrence and since 18946 has quile disappearcd from here.

After dredging the canal system was filled with sea water from the adjacent
Oresund and the disappearance doublless is connected with the resulling increase
in sall concenlration, The high salt content is also mainlained by the concentrated
sea waler which is driven into the canals through lheir conneclion with Oresund
every year by northerly autumn and winter storms. The importance of the salt
factor is also proved by the fact thal the sea tulip ol brackish water, Balanus
improvisus, was seen for the first time in the canal waters in 1948 and is now
widespread there. The present water vegetation, Ruppia and Zannichellia forms and
Polamogeton pectinalus, also indicates o salty waler.

Ceratophyllum submersum, however, has nol disappeared from the Swedish flora,
as the author has been able to establish its ocenrrence east of Landskrona in 7 marl
pils of more than 80 that were investigated, Probably il has been brought to them
by waler birds from lthe old localily in Landskrona. The accompanying plants of
the species [see the table] cannol, however, have been derived from this place,
because they are tolally lacking there, The positions of these new localilies in the
adjoining map have been denoted by the numbers I— V1L

The existence of these new localilies, however, is also threatencd, as the marl
pits are being filled in or destroyed to a great extent in modern times. Some or all
of these walers in which the planl has ils last Swedish occurrences should he
protected by law, if il is not to disappear completely from Swedish flora.
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South African species of Riccardia.

By SIGFRID ARNELL.

Only two species of Riecardia were earlier known from S, Afriea,
namelv, R, compacta ST. and R. Jasltigiata L. & L. In 1951 1 collected
liverworts and among them 8 species of Riccardia in some places in
S. Africa. It is to be expected that other species will be found in the
future, as there are large districts still unexplored in this wide country.
A fortunale eircumstance is that the South Alrican Riccardias nearly
always seem to he ferlile or al least with inflorescences, thereby
facililating the identilication of these critical species. The rich collections
of the Palecobotanical Department of the Riksmuseum, Stockholm, have
been ol greal help to me for comparison as well as the special literature
and drawings present there. which have been al my disposal during
my work with the collections, T should like lo express here my thanks
for this valuable assistance.

Key for the South-African species of Riccardia.

a. Thallus broad and fleshy, dicholomously or often not branched, male in
florescences long and fleshy. often several side by side. K. submarginata 5. Arx.
aa. Thallus narrow, with % regular subopposite branches,
b Muain axis and branches with obtuse margins, withoul wings.
¢, Branches narrow, lincar. Dioecious. Calyvplra smoolh Rocompucta (ST
ce. Branches shorl, broad and blunl. Monoecious. Calyplra with large lamelli-
form appendices. . obtusa S. AnrN
bBb. Branches with wings one cell thick
c. Monoecious.
d. Branches with wings up to 23 cells broad, female inflorescences cup-like,
wilh eilia 23 cells long, on soil or decaying wood., R suecatiflorn (S1.)
dd. Branches wilth wings only one cell broad and one ceil thick, female
inflorescence usually at the end of a short branch. eampanulate, with
crentlate and often recurved margin, on wel sltones.
R campanuliflora S. ARN.
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ce. Dioecious.
d. Small planis, usually growing on bark, axis 4 cclls thick,

e. Branches wilh wings 3—4 cell rows broad, with Ihe cells obliquely
radiating from a median cell band. numerous long male mflorescences

R. capensis S. ARN.
ee. Branches with only one row of single cells at the margin. short male
inflorescences with margins ending with cilia 2 cells long.
. rhodesiae S. ARN.
dd. Plants of medium size, usually on wel stones, axis 35— cells thick.

e. Plant up to 3 em long, marginal cells wilh thick walls, cuticula slriated,
male inflorescences with dentate wings, female inflorescences flat, with
broad lobate wings and many archegonia. R oreticolofa (ST

ee. Plant up to 2 em long, marginal cells vsually with (hin walls, cuticula
smoolh, male inflorescences bud-like, with slightly erennlated wings.

R fastigiata (L. & L.}

Riccardia submarginata S. ARNELL nov. spec.

Type: ARNELL no. 1532 and 1766. Cape Prov., Knysna, Deepwall
Forest Reserve. '/, mile south of the Forest Station, on decaving wood
and moist soil (Bolus Herbarium, Cape Town and Riksmuseum, Stock-
holm). — Knysna, Deepwall Forest Reserve. no. 1843, 1844, 1845. —
Knysna, Bracken Hill Foresl no. 1766. 1782, — Knysna, Guona Foresl
Reserve no. 1794, 1803.

Dioiea, major, lignicola vel lerricola depressa caespitosa, fusco-virens
vel flavo-virens, late expansa. Frons repens, ad 2 em longa, 4—6 mm
lata, plana, sine stolonibus, ubique 12-—15 cellulas crassa, margine
oblusa, cellulae corticales 2040 > 40 p.. Ramuli feminei valde earnosi,
marginibus papulosis-crenatis el lamellatis. Ramuli masculi carnosi.

Of the same size as R. pingois and somewhat resembling il fleshy
and pale lo dark green, grows in depressed mals in admixture with
other bryophytes on soil or deeaying wood. Thallus often shows bright
greenish-white bands on the dorsal surface. Rhizoids numerous,
especially at the inflorescences. The axis is prostrate and shows a long
continued growth. The living portion 1 '/, 2 em long, 4—6 mm broad.
From the thick median portion, which is up to 15 cells high, it gradually
thins out toward the rounded margin, which is 1—2 cells thick. The
dorsal surface is flat-concave, the ventral surtace convex. The thallus
is irregularly sinuate and crispate along the margin. The cells of the
dorsal surface are about 30—40>40 wp. with convex free wall and
contain abundant chlorophyll. On the venlral surface they are
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Fig. 1. Riceardia submarginata S. ArRN. a Female plant. b Male plant. ¢ Cross-seclion
of axis. d Margin of branch (cross-section}. ¢ Male inflorescences. f g Cross-sections
of male inflorescence, i Short male inflorescence, i, j, & Female inflorescences in
different stages, /, m Calyplra seen from the dorsal and ventral side. n Female
inflorescence,
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202C30—40 . often with low papillae and invaded with hyphae. From
these small surface cells toward the interior a gradual inerease in size
is apparent, the internal cells being mostly 40100 .. The outer walls
of the ventral surface cells are slightly thickened, otherwise the cell
walls are thin. The fungi often reach the middle part of the thallus,
in some hyphae spores can be observed.

The branches are few and mostly of the same width as the main axis.
The female inflorescences are situaled on shorl, bud-like, fleshy
branches on the ventral side near the margin. The thallus shows an
incision at this point and oflen a short and narrow lobe is developed,
covering the inflorescence. In the incision the short brown papillae
may be secen that surround the two archegonia, otherwise the in-
florescence is hidden. On older inflorescences, after the fertilization of
one of the archegonia long cilin and dentated colourless lamellae
develop from the surrounding lissue and also on the surrounding
margins of the thallus. Calyvptra shows large obluse papillac. Spores
and mature capsule were not seen. Male plants are usually of lhe same
size as lhe female, sometimes smaller, up to 7 mm long and '/,—1 mm
broad. The inflorescences issue from the venlral side of the thallus
near the margin, they are fleshy, wilh up to 20 antheridia, sometimes
shorter, with broad, denlate and crenulate margins, with hroad erect
wings. The antheridial chambers are separated by walls several cells
in thickness. Often 3—¢ male inflorescences arise close lo one anolher
and diverge as a bouquel,

Riccardia compacta (St.) nov. comb.

Cape Prov. Table Mounlain, on wet rock on the southern side near
the top, no. 963. — Knysna. Guona Forest, Guona River, on slate,
no. 1689, Knysna, Deepwall Forest Reserve, no. 1912,

Oil bodies rare, 3—8>(8-—22 p, brownish. Sporophyle on the margin
of the thallus, with an irregularly lobated involucrum al the base, peri-
gynium (»calyptra») with low papillae. Spores 12 14 y, red-brown,
smooth. Elaters with one spiral and long twisted ends, 100--200>(6—38 1.,
vellowish-brown.

Male plant with rather long and fleshv inflorescences with up to 20
antheridia. Wings incurved, wilh regularly erenulated margins, Walls
23 eells thick between the foveolae. On lhe ventral side of the
inflorescences two rows of long papillae. Gemmae 12 celled, round.
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Fig. 2. Riccardia compacta (ST a Pemale plant with sporophyte. b and ¢ Male
inflorescence from dorsal and ventral side.  Female inflorescence. e Capsule wall.
/ Ends of elaters. g Spores. h Cell with oil hody. ¢ Gonidiae,

Riccardia obtusa S. ARNELL nov. spec.

Type: ARNELL no. 1602, Cape Prov.. Knysna, Deepwall IForest Reserve,
on a wet sandstone-slope {Bolus Herb., Cape Town and Riksmuseum.
Stoekholm] .

Monoica vel dioica, minor, dilute olivacea, dense caespitosa. Frons
ad 2 em longa, irregulariter pinnata, haud alata, medio 9 cellulas crassa,
cellulae corticales 14 X 20
pro planta lalissimus, repetito breviterque furcatus, pinnulis lrunco

31 u, cellulae inlernae 80—90 e Truncus

parum angustioribus. Rami feminei margine apiceque ciliati. Calyptra
2 mm longa, papuloso-lamellata. Sporae 10 p., viridi-brunneolae. Rami
masculi breves, erassi. margine erenulato.

Monoecious or dioecious. The main axis is branched and the plant
forms a dense carpelt of intricate, strongly adhering branches. The
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Fig. 8. Riccardia obtusa S. ArN. a Piece of thallus, b Cross-section of axis. ¢ Cross-
seclion of secondary hranch. o Male inflorescence, e Female inflorescences, f Calyplra,

length is thus difficult to measure. at least 12 em: the breadth about
1— 2 mm, in the distal parts somewhat broader, Cross-section shows
a breadth twice the height, biconvex with rounded margins, in the
median portion up to 9 cells thick. Surface-cells 14X20—34 . with
slightly thickened walls. inner cells up to 80—90 w, thin-walled.

0 Botanska Noliser 1952,
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Primary branches on each side with intervals of aboul 1 mm, short
and aboul '/, mm wide, giving rise lo secondary branches of the same
width. also withoul wings and 4 cells thick. The surface cells are larger
than on the axis, about 26 26 p on cross-section. Marginal cells aboul
2020 ., surface cells in the median portion 30>30—50 e with
slightly thickened walls. inner cells nearly as large as in the axis with
thin walls.

Male inflorescences on the main axis, sometimes opposite to female
inflorescences, somelimes on special narrow branches. short, thick, wilh
slightly erenulate margin. Female inflorescences from the venlral side
ol the margin, bud-formed, short. surrounded by bow-formed cilia
2 3 cells long. Calyplra 2 mm in length, with long. irregularly dentate
lamelliform exeresecences, espeeially in the distal portion, at the base
long leaf-like bracts with entire margins. Spores 10 w. with large green
centre. Elaters with one spiral, up to 200 @ long and 10 p broad. Capsule
wall with regular semi-circular thickenings.

This plant has a very characteristic habitus, resembling the European
R. latifrons, with short, blunt hranches. The water is coloured yellow-
green by the dried plant, The lobes ol the capsule-wall are extremely

THrrow,

Riccardia saccatiflora (St.) nov. comb.

Cape Prov., Knysna, Deepwall Forest Reserve, on decaying wood.
no. 1583, 1592, 1597, 1833, 1839. 1843. 1844, 1845, 1849, 1918, 1929,
1952. — Knysna, Buffels Nek, streamside no. 1512, 1515. — Knysna.
Garden of Iiden, decaving wood, no, 2079, 2133, — Knysna, Guona
Forest Reserve. no. 1729, 1738. — Knysna, Bracken Hill Forest, decaving
wood, no. 1974. — Above Knysna Town, no. 1672,

Monoecious, on bark or soil. Pale green-olivaceous green. Thallus
up lo 2 em long, procumbent, stoloniferous. Main axis biconvex. in the
median portion up to 8 cells thick, with obluse margins sometimes with
stolons. In the median portion of the ventral surface the cells are
invaded wilth brown hyphae, sometimes reaching the eentral part of the
thallus, Surface cells about 2030 . central cells of varving magnitude,
larger.

Primary branches often long and with = short subopposite secondary
branches, +alate, also here fungi in the ventral median portion, in the
cenlral parl a band of longer cells. The dorsal surface plane-convex,
the ventral slightly convex.
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Fig. 4. Riceardia saccatiflora (ST a Thallus with short branches. & Plant with

male inflorescences. ¢ Plant with calyplra and male inflorescences on a special

branch.  CGross-seetion of axis e— [ Cross-section ol ultimate branches, o Branch

with male and female inflorescences. h Male and female inflorescences, i Male
inflorescence.



146 SIGFRID ARNELL

Secondary branches thinner with more convex dorsal surface and
plane-concave ventral surface. often slightly bow-formed. four cells
thick in the median portion and with an indistinel median band, the
alae usually 3—4 cells wide, marginal cells 20X50- 40X70 w. cell
walls slightly thickened, sometimes small trigones, the ends hilobed wilh
a sharp incisure.

Inflorescences on the primary or sccondary branches. offen female
and male at a short distance from one another, sometimes on special,
narrow branches wilh bolh male and female inflorescences.

Male inflorescences linear, with 2—10 antheridia. separated by walls
one cell thick, wings crect, one cell broad, margins entire except near
the peripheral end. where they are slighlly crenulaled. Female in.
florescences short, bag-like, with 21 cells long bow-lormed cilia,
often ending with clow-like cells. usually Iwo archegonia and a few
narrow. long, thread-like »paraphyses» built of very short cells. Calyptra
2 3 mm long, narrow. smooth, onlv in the distal portion with small
phyllous exerescences, Spores 10—14 y, round, with a rather thin brown
»cuticular and a large green centre. Elaters to 340 p, 8 p broad, with
one spiral., Capsule wall with regular semicircular thickenings, some-
times forming complete rings. Ol bodies sometimes present, dark. large,
composed of very small droplets, one body per cell,

Bisexual branches in the genus Riccardia have earlier been de-
monstrated in three species: R. androgyna SCHIFFN. from Java, R, insu-
laris SCHIFFN. of the Antarclic islands, St. Paul and New Amsterdam,
and R. diversiflora ow, from Chile (Ewans), In South Africa I have
found such branches in lwo species, R. saccatiflora and the new species
R. campanuliflora. R, saceatiflora is new for S, Africa,

Riccardia campanuliflora S. ARNELL nov. spee.

Type: ARNELL no. 820- 821, Cape Prov., Montagu, Keur Kloof. on
stones and rocks in a stream lo the right in the bottom of the kloof. -
Cape Prov. Table Mountain, Disa Gorge. no. 1060. Kknyvsna, Guona
Forest, no, 1702

Monoica, olivaceo-viridis. saxicola, dense depresso-caespitans. IFrons
ad 2 em longa, 0.6 —0.8 mm lata, plana. Truncus haud alatus, medio
6 cellulas erassus. Pinnae medio 4 cellulas crassae, margine unistratac,
1 cellula latae. Rami feminei erassi, margine erenulato. Calyptra clavata
glaberrima. Rami masculi breves. margine crenulato,

Monoecious, olivaceous green. The main axis shows a long continued
growlh. up to 2 em long and 0.6 —0.8 mm wide, very flat. Cross-scetion
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Fig. 5. R campanuliflora S. ArN. a Plant. b Plant with sporophyte. ¢ and d Cross-

section of axis. e and f Cross-section of branch. g— h Male inflorescences. i—j IFemale

mfloreseences. & Spores. [ Cell wilh o1l bodies and small chloroplasts. m Llaler.
n Sporogonium wall.
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shows a slightly convex ventral surlace and a dorsal surface with
slightly convex margins and (lal—slightly concave mid-part, The margins
are blunt and have only one row of single cells, in the median porlion
it is 6 cells thick. The surface cells are on cross-section about 2020 .
in the dorsal laver with abundant chlorophyll, the ventral and central
cells colourless. In living cells there are often dark-coloured oil bodies
composed of very small droplets, 1- 2 per cell, 8>X10—10>C15 . The
walls of the surface cells have slightly lhickened faint brownich
walls, cuticula smooth, The central cells are larger, about 40 >X50 . with
thin walls. Al intervals of about 1 mm the axis gives risc on each side
to obliquely (60—70 ) spreading branches. either short and limited in
growlh or mostly long and with 3 5 secondary branches. the latler
being alternale. 1 '/, mm long and gradually deereasing in lenglth
towards the apex. The branches usually have chloroph¥ll in both the
ventral and dorsal surface cells. The dorsal surface is convex and the
ventral flat slightly concave. They are 4 cells thick and show a blunl
margin as the axis, with only one row of single ¢clls. The surface cells
are rather uniform, hexagonal-rectangular, 20 30— 40 p. Marginal
cells 30—100 y. long, varying in breadth. from 10— 50 u. marginal
wail thin,

Riccardia capensis S, ARNELL nov. spec.

Type: ARNELL no. 1970. Cape Prov. Knysna. '/, mile south Deepwall
Forest Station. on bark (decayving log, Ocotea bullala?).

Dioiea, pallide viridis, minima. in cortice late expansa. Frons 1—2 em
longa, 0.5 mm lata, 4 cellulas crassa, Pinnae 23 cellulas crassae.
margine in alas unistralas 34 cellulas latas transientes. Rami feminei
breves. subplanae, margine crenali. apice subciliati. Calyptra cellulis
accumbentibus papulosa. Rami masculi stricti, angusle lineares, margine
haud alato. crenulato, erecto. Antheridia ad 20,

Dioecious. 1-—2 em long. 0.5 mm broad. The median portion of the
main axis and primary branches is 1 cells thick. The decrease in
thickness toward the somewhat pointed margins is gradual and
slight. Bolh surfaces are slightly convex. On cross-section the surface
cells are 1030 1640 . inner cells about 40>50 w. In the central
parl of the surface there is a band composed of 4$0—5080- 100
long cells. The lateral cells are shorter, 30 —0 <50 70 p.. the marginal
cells 2550 y. long, the margin slightly crenulated by prominent cell
walls. Branches arise at intervals of about 0.5 1 mm on each side of
the axis and spread obliquely (45—60 ): they are narrower near the
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g 6. R ocapensis S0 ARN. « Plant wilh sporophyte. & Ultimate branch. ¢ Cross
sechion of axis, d Cross section of branches. e —g Male mflorescences, h @ Female

imtlorescences. | Sporogonium wall

axis. then become broader and are then linear or decreasing in breadth
towards the end. In the branches the median band is narrower, Lhe
wings one cell thick. In the ultimate branches the median band is
usually only 2—3 cells broad (20 4050—60 1) and from this larger
cells (40—50X70- 100 pi diverge towards the margin, which is com-
posed ol smaller cells (aboul 20330—40 y), the margin crenulated by
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prolruding cell-walls. Sometimes there also are narrow, slolon-like
branches, 24 cells wide. Cell walls thin. The ventral side wilh
numerous slime-papillae and rhizoids. culicula rough on this side.

The inflorescences are on the side ol the main axis and the primary
branches. Male inllorescences are long and numerous. They arise singly.
usually from a primary branch. The inflorescence occupies nearly the
whole length of the branch. The wings are one cell wide, erect or
connivenl, the margin crenulated by projecting cells. The antheridia
4—20. seldom more. The openings for the chambers are separated by
walls one eell thick. The female inflorescences are simple and short, flat
and with short crenulated wings. single or in subopposile pairs on the
main axis or primary branches. »Calyptra» smooth or with some
protruding cells and tipped by a corona of sterile archegonia. The
capsule opens with four long and narrow valvules, the capsule wall
wilh regular semi-circular thickenings. Elaters 120-—200 u long and
about 8 u broad, with one spiral and oflen very long ends. Spores
8 ., smooth, with thin brown wall and green centre.

Riccardia rhodesiae S. ARNELL nov. spec.

Type: ARNELL no. 1311, S. Rhodesia, Vietoria Falls rainforest. on
bark.

Dioica, ecoriacea, olivaceo-virens. Frons 5 mm longa, 0.3 mm lata,
medio 5 cellulas erassa, cellulis externis 10 X12—20X30 40 . cellulis
internis 20>40 p. Pinnae oppositae, partim angustac. Rami feminei
brevissimi. margine crenulati. Rami masculi breves.

Dioecious, dark olivaccous green, growing on bark. The axis shows
a continued growth and is aboul '/, mm wide, the plant up to 5 mm
long. It has a lendeney Lo broaden towards the apex. especially when the
basal portion is narrow. It is biconvex, ahout 5 cells thick with smaller
surface cells (about 81032040 ) with slightly thickened culicula
and thin-walled inner cells about 34--36 <44 . on cross-section, the cell
walls oflen being contorted and sinuous, the margin rounded, without
wings. In the broader parls and primary branches the thallus usually
is 4 cells thick and often has a margin of one, seldom two cell rows only
one cell thick. Marginal eells 12X30—40 ., other surface cells
20 X30—40 p. on cross-section surface cells about 102<20 ., inner cells
202X40 .

Fig. 7. Riccardia rhodesiae S. ARN. a Male plant. b Cross-section of axis. ¢ and d
Cross-section of a primary branch. ¢ Female plant. f Male florescences. g Female
inflorescence.
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The primary branches show a tendency to opposile arrangement and
continue the growth in the same manner and often function as a new
axis, the plant thus developing many branches, partly covering one
another. The branches spread oul obliquely and usually are linear. Al
the basis of the axis there often are long narrow branches. The primary
branches usually give rise to very few secondary branches.

The sexual branches are short and arise from the axis, one or two
on each side. The male inllorescences are short, with wings 1—3 cells
broad, ending with a tew blunt cilia 1-—2 ecells long, the antheridia 2—6,
Iving in dircet contacl with one another.

The female infloreseence is very shorl, with wings consisting of large.
round cells, forming a strongly crenulated margin.

Calyptra and capsule were nol seen.

Characteristic for the species are lhe two tyvpes of branches. stolon-
like and normal, the small surface cells. the male inflorescences with
antheridia without separating walls,

Riccardia reticulata (STEPH.) nov. comb.

Cape Prov, Peninsula, above Muizenberg, PILLANS no. 3978

Dioccious, dark green, The axis shows a living portion up to 3 em
long. about 1 mm broad. The median portion is up to 5 cells thick
(nccording to STEPHANI up to 8 cells Lhick) and the decrease in thickness
toward the rounded margin is gradual and slighl. Both surlaces are
3670 p. with
thick cell walls and sometimes small trigones and strongly striated
cuticula, especiallv in the median parls. The marginal cells on the axis

slightly convex. The surface cells are small. 30<30

are usually long, about 202X60 p. shorter and broader on the branches.
at the ends up to 40260 wp. with thicker walls than on the median
surface-cells, The inner cells large, aboul 707040 4, thin-walled.
translucent. especially in the branches. The branches arise at intervals
of 2—3 mm on each side and spread obliquelv. Thev are linear or
sometimes narrower near the axis. An occasional branch represents

0 new axis and exhibils indefinite growth. bul most branches soon
stop growing and their length varies beltween 1 2 mm.

Male plants of the same size. inflorescences short (according to
STEPHANI long. with up to 25 antheridia). usually from the side ol a
secondary branch, with narrow base and sharply crenulated wings

25 cells broad and 3 5 antheridia. Sometimes o secondary branch
ends with a male inflorescence.
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Iig. 8. Riceardia reticulata (ST.) a and » Barren and male plant. ¢ Cross-scction of
primary branch. d Marginal cells from the axis. e Marginal cells from an ultimate
branch, f—g Male mflorescences. fi F'emale mllorescences. 1 Sporophyle. j Capsule wall.
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Female plants with inflorescences on the margin ol the main axis.
with many archegonia and broad. shorlly lobale and ciliate wings. The
sporogonium-wall thin, pale yellow. with thin cell walls and very thin
semi-cireular thickenings and slighlly striated cuticula. Spores 8 u in
diameter, pale yellow, Elaters 3—4 p thick,

The characleristic long. dark green thallus and the thick striated
cell-walls distinguish il at once [rom the olther South Alrican species
of Riccardia, It is new for S. Africa.

Riceardia fastigiata (LLeaM. & LLDBG.) nov. comb.

Cape Prov.. Cape Peninsula. W. of the plaleau on the Muizenberg.
shaded bank of Marsh stream below the walerfall, PILLANS no. 3250, —
Table Mountain: Window Gorge, no. 107, 411. — Skeleton Ravine, no.
539, 548. — Orange Kloof Forest Depl., streamside, no. 2029, — Knysna,
Bracken 1lill Forest. streamside. no. 2029.

In dark green. as wet somewhal glistening, carpels in spray from
slreams and watertalls, seldom on dry streambanks. The main axis is
usually 1.5 2 em long and 0.6- 0.7 mm wide. continues in growlh
indefinitelv. Both ventral and dorsal surface slightly convex. the edges
are rounded and show no indications of wings, marginal cells slightly
smaller, The median portion is usually 5—6 cells thick, all cells have
thin walls. The eells of the surface layer are mostly 20—40X30—50 <
XK 12—20 g, the marginal cells 20—24<30>(12—14 p,, the interior cells
about 60X 90X 120 .

At intervals of aboul | mm on each side the axis gives off obliquely
(about 45 ) spreading branches. cither short with limiled growlh or

23 mm long, somelimes giving rise to a new axis, somelimes also
narrow. stolon-like branches. The longer primary branches give rise
to subopposite secondary branches of 1-—1/, mm in lenglh. The primary

and secondary branches have a convex dorsal and plane-concave ventral

surface, the margins often deflexed. The median portion is 4—5 cells

thick. the structure is essentially like that of the axis except that the

margins are thinner and winged with 2—3 rows of cells in one layer,
the margin slightly erenulate. Surface cells 12 202<30 p, inner cells
to 70100 . The ends have a shallow and not quile sharp incision
at the vegetation-point. which is protected by a pair of brown slime
papillae. Single slime-papillae are also often seen on the ventral surface
ol the thallus. Oil bodies absent,

Male inflorescences on special branches from the ventral side ol

the axis and primary branches near the margin, spoon-formed. with
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a b

Fig. 9. R. Jastigiata 1. & 1.] a Plantl itype-specimen, coll. EckrLox). b Plant (no.

539;. ¢ and e Cross-section of primary branch. d Cross-section ol axis. f Cross-

section of ullimate branch. y End of a branch. A Female inflorescence. ¢ Male
inflorescences,

crenulate margins often with clow-like cells. Antheridia 4—5. 80—90 p.
in diameler, separated by walls one cell thick. Female inflorescences
on special short branches, bud-like, on the margin of the thallus, with
short wings and short cilin. ending with mostly ellipsoid. somelimes
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clow-like, (riangular, sharply pointed cells. »Calyptras smooth. Capsule-
wall opens with 4 valvules, with regular long cells and regular, semi-
circular thickenings. Spores 12—14 u, smooth, with a brown sculicula»
and a large chloroplast in the centre. Elaters about 140 o long and
8 10 w broad, with one spiral. orange-brown. up to 6 u broad.

Summary.

The author deseribes 5 new species of Riceardia from South Alrica,
namely R. submarginata 5. ARN., R. obtusa S. ArN., R. campanuliflora
S. ARN.. R. capensis S. ARN., R. rhodesiae S, ARN,

R saccatiflora (ST.) S. ARN. nov. comb. and R. reticulata [ST.) S. ARN,
nov, comb. are reporled as new for S. Alrica. The descriptions ol the
earlier known species R. compacta (ST.) S. ARN. nov. comb. and
R. fastigiata (1.. & L.) S. ARN. nov. comb. are made complete. A key for
the South African species of Ricecardia is given.
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Diatoms in trumpet-formed catching-nets of
Neureclipsis bimaculata L. in Sweden.

By NIELS FOGED.
Odense, Denmark.

Since in 1900 C. WESENBERG-LUND noticed the firsl calching-nets
of larvae of Trichoptera in the outlel of Lhe Fiil So (Lake IFiil) in Western
Jutland in Denmark, such nets have been observed in many olher
localities of Denmark and the rest of Scandinavia. The most regular
and elegant catching-nets are made by the larva of Neureclipsis bimacu-
lata L., its nets being as a rule more or less trumpet-formed (C. WESEN-
BERG-LUND 1948, fig. 164, 165). The species is usually found in running
water in Central or Northern BEurope. From Sweden it was staled by
G. Arm (1917, p. 217) from several localities of Central and Southern
Sweden.

At times the calching nels are very conspicuous, being completely
coated wilh microorganisms filtered from the water thal (lows through
the nets, the latter simply working as so many excellent plankton-nets,
The colour of the caught material changes with the time of the year
according to the rythm of the plankton-flora. In the periods of spring
and autumn the nets will (in Denmark) be brown or yellowish brown
with coats of diatoms. whereas in midsummer they may be green or
bluish green because of the green and bluish Chlorophyceae and Cyano-
phyceae dominating at that time,

The nets, being faslened to pebbles or plants in the flowing waler,
will be run through by a considerable quantity of waler, and there can
be no doubt thal almost the whole of the organisms floating in the
water and ol the micro-organisms carried with the water will be
retained in the nets, the width of their meshes being very small. The
thickness of threads is given by G. ALM (1926. p. 255) to be that of
0.0015
current increases beyond a cerlain limit. the threads will be rent al

0.0025 mm. Their durability is only slight. If the strength of
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once, and il the current stops. they will collapse. thus making their
original form undiscernible. The duralion ol the nets in nature is prob-
ably fairly small. ESBEN PETERSEN (1906. p. 145) e.g. observed the
first nets in a certain locality on the 14th of September. and on the 22ih
ol the same month they were gone. Perhaps the plankton-nets are made
only during a rather short period of the life of the larva and under
special cireumstances, lor the nets are far from having been observed
in every such place where the larvae were observed.

Il ought perhaps lo be added thal the catching-net spinning larvae
use Lheir nets for calching as well vegetable as animal plankton, which
is thereafter devoured by the larvac,

In what follows there will be accounted for the diatoms observed in
material [rom two Swedish localities. In both places there were collected
some trumpet-formed nels consisting in either loeality of lwo samples,
which were taken wilh intervals of few melters. One locality (Kabdalis)
was a small river with brown water and forming the outflow of a rather
small lake in Lappland belween Jokkmokk and Alvsbyn (about 2 km
South of Kabdalis, aboul latitude North 66 . longitude Liast 20 ). Here
were found in 1947 on the 20th of July in a slretch of 20 30 m
innumerable trumpel-formed nets of Neureclipsis bimaculata 1. fastened
to plants and lo bed-sides of the river. All of them were brown with
their coals of dintoms and thereby very conspicuous in the sunshine.
The olher locality is the Dalaly at Gysinge (latitude North aboul 60 20",
longilude East about 17 ) North West of Uppsala. On the 23rd of July,
also in sunshine. were observed over a similar streteh as at Kabdalis
large quantities ol Lhe same net type. llere, however, most ol the nets
were fastened lo big stones in the river-bed in shallow waler,

In either place the speed of the current was exaclly such as to keep
the delicate nets stretched with their mouths against the current, and
here too all the nels were brown-coloured wilh diatoms.

The collected nets were treated with conc. sulphuric acid by means
of which organic maller was removed. As mounting media for the
production of microscopic preparalions were used Sirax and Realgar.
The drawings were made by means ol Reichert's drawing apparatus
wilth a magnification of about 1000 .

As mentioned above the majority of the diatoms found in or on the
nets must be considered having been caughl in quite the same way as
plankton-samples are collected by means of plankton-nels. Still there
is the possibility that the very nets might be the seltlement and place
of growth of cerlain diatom-species i.e. constituting a special and
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characleristic biotope. Several milieu-factors mayv well here he optimal
in particular to rheobiontic and rheophilous forms. It may be the
case as for electrolyles. inasmuch as the running walter of the localily
in question is, moreover, well supplied with such; the supply of oxvgen
and carbon dioxide will most often be favourable, lighl-condilions and
temperalure too are capable of velding good chances of the develop-
menl of dialoms. So the conditions presumably musl often be such thal
many diatoms, being caughl in the nets and being capable of dividing,
will al once begin multiplying on these. The nelts then will very quickly
be covered with a brown and very nulritive coating which then ean be
grazed off by the larvae living in the nels, the former becoming sself-
supplying» to a certain degree. As far as I know, there have heen made
no investigalions on the matter. The very fact that the number of
species found in the samples examined here is so large. does not, il is
true, point exactly into thal direction, The large number of forms
ralher implies that the question is here mainly that of displaced — allo-
chtonic — forms, whereas real and established — autochtonic — forms
seem lo be fairly few.

It is a characteristic thing. thal there were found numerous quile
small forms (in parlicular Achnanthes- and Navicula-species). whose
-alve-length often conslitutes no more than 5 -7 ., i.c. less than the
size of Lhe erythroeytes. The calehing power of the nels must be con-
sidered exceedingly effective. Also long and thin Fragilaria- and Nitz-
schia- and Synedra-forms conslitute a considerable portion ol the tolal
number of valves,

Most of the forms found are lilloral ones, a fairly large part are
plankton-forms, whereas bollom-forms proper were found in very
small number.

The author regrets that no exact information of the milieu-condi-
tions of the two localilies have been available to him. Tt can only he
discerned from the character of the water and [rom the surroundings,
that the surroundings of the locality of kabdalis must be considered
bheing of an woligotrophic» character and wilh bul slightly nutritive
waler with a pH-reaclion of about 7 or even a little less. The walers
of the Gysinge-localily are more seutrophic:, their amounl ol nulrient
is larger and their pH probably more than 7. This opinion is confirmed
by examining the dialom-malerial. The genera: Eunolia, Gomphonema
and Pinnularia are (al a rough estimate) more frequent in the Kabdalis-
malterial than in the Gysinge-malerial. The latter evidently contain
more Fragilaria- and Navicula-valves lhan the samples from Kiabdalis

11 Botaniska Noliser 1352
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do. The distribution of the cenlric genera is curious. The Cyclotella-
genus, being usually the dominating centric genus in Nordic oligo-
trophic localilies is nearly not represented in the Kabdalis-samples
jonly one single €. Meneghiniana-valve was found), while several
species are common in the Gysinge-samples. As for the Melosira-species
there is no difference to be discerned in Lhe two places. Stephanodiscus-
species were found only in Gysinge.

The richness in forms is larger in Gysinge. Every one of the genera
found in Kabdalis with the exceplion of Coscinodiscus were found in
Gysinge. which furthermore contains representalives of these 12 genera:
Amphipleura, Amphiprora, Attheya, Cymatopleura, Denticula, Didy-
mosphenia, Mastogleia, Meridion, Opephora, Peronia, Rhizosolenia,
Stephanodiscus. Oul of these the representatives of the three first ge-
nera are very hyalinous forms. which often disappear quickly from
deposils in nature and possibly suffer from the fairly rough trealment
ol the material during the cleansing and the production of preparations.

Many ol the found forms were hitherto met with in only very few
places, several of them have evidently not been detected before in
Sweden. Some of them will be briefly mentioned below, and a number
of them are depicled in the plates,

It will be seen from the subsequent flora-list thal in the two localities
there were detected in all 43 genera, 317 species and 411 forms. In the
Kabdalis-material were found 241 forms in all. comprised by 184
species and 31 genera, while the Gysinge-material contains 374 deter-
mined forms belonging to 295 species in 42 genera,

For the sake of comparison il is added that \. CLEVE (1895) in Lule
Lappmark found 270 forms in all (out of which 34 in Aneylus-deposils),
that I'. HusTEpT (1942) from the Abisko-area menlions 274 forms
(215 species in 36 genera) and thal G. KRASSKE (1949 in the Lappland-
area in 166 samples, peculiarly from the Finnish Lappmark, found
419 forms belonging to 323 species in 36 genera.

From lhe invesligation il appears
1. that not only plankton — but also epiphytic and littoral fresh-waler

diatoms are carried by running water for shorter or longer distances,
2. thal part of the carried valves, even the smallest. are caught by
Neuroptera-nets in running water while alive (cell content intact):
final sedimentalion probably takes place when the nets are de-
stroyed,
3. that a far larger number of diatom-forms than generally supposed
are dragged with the current in the running waler away from their
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original place of growth in order lo be sedimented farther down in
the riverbed.

4. thal a large amount of marked lake forms are carried for shorter
or longer distances in the oullet of the lake and

5. that the number of valves carried by the currenl musl be very large.
as only a slight portion of the water will normally pass through the
nels, which are fastened on plants, pebbles or to the sides of the
river-bed or to ils bottom.

IEnlarged investigations ol the diatoms in nets of caddis flies will be

able lo give information of

1. the loeal diatom-flora, a summary one. it is lrue. but fairly copious,

2. the extenl of the transporl, if there is a chance of an examination
ol nets in various places down the outlet of a lake or other locality
having a characlerislical diatom-flora.

3. the extent of the transporl of olher microphytes and

4. whelher the nets themselves are the place of growth for diatom-
species (or other microorganisms) which the net-makers can feed on.

In the following survey the forms found in the lwo localities are
stated in systemalic suceession. Within the separate genera the species
are always given in alphabetic order,

As to each form it is tried lo state ils relative frequency in Ihe nets
of the localily, using a 6-partile scale (1: rare. 2: not rare, 3: fairly
common, 4: common, 5: very common, 6: extremely frequent).

It must be emphasized, that though out of each sample several pre-
paralions were inspecled with a great magnilication. the following list
ought not to be considered complete. A number of forms. particularly
some of Lthe very small ones, could nol possibly be determined wilhin
the time at disposal. It also ought to be emphasized that the samples
treated were nol collected wilh special reference to a study of the flora
of the Neuroplera-neis but as part of a general orientalion in the
diatom-flora of Scandinavia.

Some new or rare Diatoms found in Trichoptera nets in Sweden.
Cyclotella pseudostelligera HusteEpT (1939). Fig. 1: 1.
I'r. HusTEDT 1939. p. 445. fig. 8.
This small Cygelotella-species with ils characteristic marginal
spines is perhaps a fairly wide-spread plankton-form in nordic
fresh-waler. In the Gysinge-malerial it is fairly common. Earlier
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observed in Germany (Hvstepr, 1950) and in Denmark (IFOGED.
in lakes of Funen and Jutland, not publ.}.

Cocconeis thumensis A, MAVER (1919). Fig. 1: 2 a. h.
FFr. HusTEDT 1950. p. 347, plate XXXV, fig. 37—40.

This species seems to be rather wide-spread in Central Europe
as well as in Northern Europe. From Sweden it was staled by
ASTA LuNDH (1951, p. 109} from 9 loealities ol Southern Sweden.
In Denmark it seems to be commonly wide-spread as well in lakes
as in springs (FOGED, 1951, p. 44].

Achnanthes didyma HusTEDT (1937). IMig. 1: 10 a, b, c.
I'r. HusTEDT 1930—37 11, p. 405, fig. 837.

This species is very characteristic and seems to be wide-spread
and frequent in nordic fresh-waler. 1t is probably overlooked be-
cause of its small size and thin valves. IFound earlier in Finland
(HusTepT, 1937, p. 405, KrRASSKE, 1949, p. 13).

Common in the Kabdalis as well as in the Gysinge-malerial.

Aehnanthes gracillima HustepTt (1927) emend. FoceEn. Fig.
I:9a;b.

I'rR. HusTEDT 1927, p. 161, plate V. fig. 10, 11.

To the original diagnosis should be added: Rapheless valve wilh
36—38 nearly parallel striae in 10 p. Raphe-valve with 36—38
weakly radial striae in 10 y. The dots of the striae are incon-
spicous. Length 2531 p.

Desceribed by HusTeEDT from material from Lake Aokiko in Japan.

In material from Gysinge Lhis very thin-valved species is fairly
common. Most of the specimens are a little larger than those de-
scribed by HUSTEDT. namely 2631 ¢ long as against HUSTEDT'S

25 . None ol the valves found in the Gysinge material were smaller
than 25 p long. It proved possible lo dissolve their structure by
using realgar as mounting medium and optics wilth a high numerical
aperture, monochromatic blue and oblique light.

As A graciflima is fairly common in the Gysinge malerial. il
must be supposed lo appear as a plankton form either in the Dal-
dlv ilself or in one or more localities {lakes?] above Gysinge. The
species is probably more wide-spread in Nordic freshwaler, but has
hitherto been overlooked.

The diatom-flora of the Aokiko lake has a subalpine stamp and
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g I 1. Cyclotella pseudaostelligera Hustept. 2a. b, Cocconets thumensts A MAYER,

da.b. Aehnanthes Biasolettione (KUTZ) GRUN. da b Achnanthes Ostrupe (Creve)

HusteDpT. Sa. b and fig. 6a. b, Achnanthes Levander: HusTEDT. 7a, b and fig. 8 a b

\chnanthes Suchlandte Hustept. 9a. b, Achnanthes gracillima HUSTEDT emend.

FOGED. a. raphe valve. b, in girdle view. 10a. be Achnanthes didyma HUSTEDT.

1l a b, Achnanthes laterostrata HUSTEDT To. Krasske nov. fo. 12a, b, Achnanihes
taterostrata HUSTEDT Ca. 1750 X
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contains a considerable number of forms thal usually are con-
sidered nordic or subalpine [particularly species of these genera:
Melosira, Surirella, Achnanthes, Cymbella, Gomphonema, Pinnu-
laria, Tetracyclus, Diatomella) a dialom association which seems
very like thal in which the species is mel with here.

Found, bul rare. in Finland by A. CLEVE (1934, p. 40) and by
KRrAsSSKE (1949, p. 13).

Achnanthes laterostrata HusT. fo. Krasske nov. fo. Fig. 1:
11 a. b.

Svi.: A, laterostrata HusTt. fo., KRASSKE 1943, p. 85. lig. 8. 9.

Deviation from the species: Valves nol narrowing towards the
ends or very litlle so.

The form depicted here is. undoubtedly, identical to the one
depicted by Krassge. 1943, fig. 8. It is so characteristic and
apparently conslant that T should consider it well hased to sel it
up as a special variant. The species A. laterostrata as il appears
in fig. 810 in HusTEDT 1930 37 11 is fairly common in the Gysinge
material. the valves having a constant stamp. In Fig. 1: 12 a. b is
seen a represenlalive of the species [rom lhe Gysinge-malerial. This
species was found earlier in Finland by HusteEDT (193037 1L
p. 392 and by KrASSKE (1943, p. 85).

Achnanthes Levanderi HusteEnpT (1937). Fig. 1: 6 a. b,

Fr. HusTEDT 1930—37 11. p. 404, fig. 612,

Rapheless valve here depicted: 7.4 p L; 4.5 w by 22—24 striae
in 10 . Found formerly in Finland (HUSTEDT 1930 —37 1. p. 405:
KRrASSKE 1949, p. 13).

Achnanithes Suchlandti HustEpT (1937). Fig. 1: 7 a. b and
8 a, b.

Fr. HusTEDT 193037, p. 406, fig. 859 b.

Also this fairly small Achnanthes species is probably wide-spread
and nol rare in nordic freshwater. Found in Finland by KRASSKE
(1949, p. 13). but in one locality only. Fairly common in the Kab-
dalis as well as in the Gysinge-malerial.

Frustulia Weinholdi HusteEpT (1936).

Fr. HustepT 1930—37 11, p. 731, fig. 1101, A, ScHMIDT's All
pl. 406, fig. 7. 8.

Iitherto stated in Germany by HusTeEpT. Easily dislinguished
by its characleristic appendices of the central nodi, the appendices
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passing off in a transapical direction. and its characteristic exten-
sions at the apices of the raphe.

Some valves were observed in the Gysinge-malerial. This species
is probably wide-spread in Sweden.

Neidium decoratum J. BRUN 11900).

J. BRUN 1900, p. 18, pl. 2, fig. 6, 7.

In the Gysinge-malerial was found a valve having all the peculiar
and very characleristic structural traits given in BRUN's descriplion
and being in accordance with his drawings. The number of striae
in the Gysinge-specimen is, however. somewhat larger than that
stated in the specimens from Hurry Inlet (Scoresby Sound, Lastern
Greenland). Possibly it is a sporangialform of .tnomoconeis (exilis?).

Neidium Hitchcockii EuB. 1843).

A, SeuMminT’s ALl pl. XLIX, fig. 35. 36.

Syn.: N. Huilfeldtii HoLMBOE (1899): J. HoLMBOE 1899, p. 40,
plL I fig. 11.

Observed earlier in several places. in peculiar in Northern Sweden
(CLEVE Syn. 1, p. 69. HusTEDT 1924, Sarek, p. 555, KRASSKE 1943,
p. 85, Krasske 1949, p. 15 (Finnish Lappland].

Not rare in the Gysinge-malerial.

Neidiam (Caloneis) ladogensis CLEVE (1891).
P. T. CLEVE 1891, p. 35, pl. 11 fig. 3.
The species seems lo be rarer than the variant densestriata, In
the Gysinge-material only a few valves were observed.

Neidium ladogensis var. densestriata OSTRUP (1910).

E. @strUe 1910, pl. 1. fig. 4.

Only few valves were found in the Gysinge-material. This form
is. however, fairly wide-spread in Scandinavia. In Sweden found
by QUENNERSTEDT. among others (1949, p. 93). In Norway it is
pretty common (IFeGED 1952,

Navicula amygdalina Hustepr. Fig. 11: 10,
A. SenMinT's Atl pl. 404, fig. 1--5.
The depicled valve from the Gysinge-malterial is 7.8 . b.: 18.2 w1
and has 1718 dotled slriae in 10 w.
This species was found earlier in the Ladoga and in Suistamon
jarvi in Finland (A, S. Atl. pL. 404, fig. 1 5).
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Fig. 1L 1 a.b. Eunotia tenella (GroN.| Hustept. 2. Bunotia elegans @stree. 3. Euno-
tin polydentula Broes. La.b. Achnanthes soxonica KRASSKE. 5. Navicula farta HU-
STEDT. 6. Navicula subrotundata Hustept. 7. Navicula Gysingensis nov. spec. 8a, b,
Caloneis bacillum |GRUN.) MERESCUK. var. lanceflula (SCHULZ) HUSTEDT. 9

Navicula
tridentula hrasski, 100 Navicula amygdalinag HUsTEDT

11 a, b. Navicula falaisiensis
GRUN. var. lanceola GRUN, 12, Navicwla dicephala [EHR) W, SMITH var. elginensis

(GREG.) CLEVE.(?7]. 13, Naviculu subatomoides HustEDT. 14 a, b, Navicula Vaucheriae
Boyve Prererses. 15, Navicula Jarnefeldti HUSTEDT, Car, 1760 X,
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Navicula disjuncta HustEDT (1930). g, 111: 7 a. b.
Ir. HustEDT 1930, p. 274, lig, 450,
The depicted valves from the Gysinge-malerial are a: 4.5 p b
227 p. 1. b: 4.6 . b1 26.0 1. and have ca. 21 slriae in 10 p. Fairly
rare in the Gysinge-material.

Navicula falaisiensis GrRUN, var. lanceola Grun. Fig. 11:
11 a. b,

Fr. IlusTEDT 1930, p. 302, fig. 525.

Fig. 1. 11 a: 4.0 . b 171 . L 24 96 slriae in 10 .. Fig. 11,
11 b: 5.2 g bi; 21.0 g L; 2224 striae in 10 p.

Ifairly rare in the Gysinge-malerial,

Navieula farta HusTEDT. Fig. I1:5.

A. ScHMmIpT's ALl pl. 397, fig. 7—9.

No diagnosis seems to be available to this species, which accord-
ing 1o A, S Atl plo 397, lig. 7—9, was found by HUSTEDT in malterial
from the lake Aokiko in Japan. One single valve was found later
on by KrRASSKE in material [rom Sounthern Finlund (KRASSKE 1943,
p. 86). In a sample from Gysinge 4 valves were observed. The
depicted one is 8.0 y. b, and 17.0 . 1. It has 10-—11 dislinctly radial
and distinctly dotted striae in 10 g The central striae are some-
what shortened. The axial area is distinet. The raphe-ends deflect
to the same side. The valve are elliptic.

The species is nol seen to be menlioned in HustEDT 1927,

Navicula festiva KRASSKE.

Fr. HusTEDT 1930, p. 289, fig. 489,

Syn.: Frustulia vitrea @sTRUP, 1901, p. 262, fig. 30. Navieula
vitrea (OsTrUP) Hust., 1930, p. 289. fig. 489,

Fairly common in Finland (KrasSSRE 1949, p. 18). Nol rare in
Gysinge,

Navicula Gysingensis nov. spee. Fig, 11: 7.

Valves elliptic-lanceolate with capitate apices, 14 —17 p. L. 4 u b.

The branches of the raphe are straight. axial area narrow. striae
denser than 40 in 10 y. (not visible). Valves exceedingly thin.

In freshwater. Common in the Gysinge-malerial,

Navicula Levanderi HUSTEDT,

A. Scumipt’s ALl pl. 397. fig, 30 -32.

Can be mistaken for the Pinnularia gracillima but is lold from
il especially by differences in the striae.
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Found before by HUusTEDT (A, S. Atl pl. 397) and by KRASSKE
(1943, p. 86 and 1949, p. 20} in Finland. Nol rare in the Gysinge-
material.

Navicula minuscula GRUN, var. alpestiris HustEDT, Fig.
II1: 12,
A. Scimint's Atl pl. 400. fig. 92—95.
Fig. I1, 12: 6.0 @ b.: 19.4 . 1.; 28—30 striae in 10 p.
Not rare in the Gysinge-material.

Navicula seminulum GRUN, var, intermedia HUSTEDT
(1942, g, I11: 8.
FRr. HusTEDT 1942 b, p. 110, fig. 26—28.
HUSTEDT (1937—39. p. 239) has slated a species N, seminuloides
with 2022 strine in 10 . 33,5 p. b. and 5—10 p L. while N. semi-
3.5 u. b. and 10—18 y L. He concludes
(1942, p. 110): »Lis liegt somit nahe, beide mileinander zu verbin-
den und N. seminuloides in N. seminulum einzubegreifens. N, se-
minuloides is found in the Sunda Islands and N. seminulum var.

nulum var, intermedia is 3

infermedia is found in the Abisko area; the Gysinge specimens
naturally are classed with the lalter, even though they are some-
what shorler than the specimens of HUsTEDT.

Navicula subatomoides HUSTEDT (1950). Fig. 11: 13,

Fr. HUsTEDT 1950. p. 437. pl. XXXVIIL, fig. 77—79.

The depicted specimen is 5.2 . broad. 9.0 4 long and has 34-—36
strize in 10 p. In the description of the species (HUSTEDT 1950.
p- 437) the breadth is given as 4—35 y. and the length as 69 y, with
aboul 40 striac in 10 y. The original material is from Finland and
depicted in A, S. AtL pl. 404, fig. 33 35, It resembles N, minime
GRUN bul is told from il by its considerably more delicate strue-
ture (N, minima has only about 26 striae in 10 y).

Not common in the Gysinge-material.

Navicula trichoplera nov. spec. Fig. 1I1:6.

Valve lincar-lanceolate with obtuse apices. 21 y, long. 4.6 ¢ broad.
Axial area narrow, central area circular. Striae radial in the middle
and parallel towards the apices, 22 23 in 10 . conspicuously
dotted, 20—21 dots in 10 p.

In freshwater. Rare in the Gysinge-malerial,
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Fig. 111, 1 a, b, Naviewla exigua (GREG.) O. MULLER. 2. Navicula venfralis KRASSKE.

3. Navicula halophila (Grus,) CLEvE. 4, Navienla lafens KRASSKE. b, Navicula vario-

striata KRASSKE, 6. Navicula trichoptera nov, spec. 7 a, b, Navicula disjuncta HUSTEDT,

8. Naviewla seminulum GRUN, var, intermedin Hust, 9. Novicala rotundata HUsTEDT,

10, Navicula minusculn Grux, V. Navicula menisenlus Scriom, 12, Navicula minusenfo
GruN, var, alpestris HUSTEDRT. Ca. 1750 X,
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Navicula Vaucheriae BoyE PETERSEN (1915). Fig. 11: 14 a, b.

J. BoyE PETERSEN 1915, p. 23 fig. 13.

This species is somewhal similar to N. alomus, N. muralis, N in-
sociabilis and N. pseudatomus, bul N. pseudatomus, N. atomus and
N. muralis possess considerably denser striae (about 30 in 10 ).
N. insociabilis KRASSKE (A, S. Atl. pl. 440, lig. 103 105) has siriae
that are almost parallel. N, pseudnfomus J. W. G. Lunn 11945) has
characteristical central siriae. a fact which has not been observed
on lhe valves of the localities in question. J. W. (r. LuNp {1945.
p. 75) writes of N. Vaucheriae: » This diatom is allied lo the usually
clearly smaller N. pseudatomus, {rom which it differs in the less
dense, less radial striae, of which the cenlral ones are as prominent
as the resl and never shorlened-. The here depicted ones muslt
accordingly be classed with N, Vaucheriae. They are 4.0 ph.: 8.5 1 1.
with 21—22 striae in 10 p PL II, fig. 14 b, and 4.0 g b.: 74 p L
with 22—23 striae in 10 y. PL 11, fig. 14 a. They show accordance
wilh those found in the springs of Djursland (FoGceEDp 1951, pl. 1L
lig. 5}.

Nuviculag ventralis KrRASSKE. Fig. 111: 2.

Fr. HUsTEDT 1930 p. 274, fig, 150.

The depicled valve is 6.5 y b.: 23.0 y L with 24 26 striae in
10 4. Krasske (1949, p. 17} has l[ound it seldom in Finland. Rare
in Gysinge.

Pinnularia Kriegeriana KRaSSKE emend. FoGeD. Fig. 1V: 9,

(. KRASSKE 1943, p. 86, fig. 15,

To the original diagnosis should be added: 32 33 weakly radial
striae in 10 y. faintly dotted.

The P. Kriegeriuna described by Krasske is undoubtedly Lhe
same species as that found in the Gysinge-malerial. Krasske found
the species in Lappland (Kilpis jarvi).

In the realgar preparation vou are able to discern a slriae-siruc-
ture in the broad length-area. This delicale siriation (about 32—
34 striae in 10 y) is indistinetly dotted. Monochromatic blue and
oblique light is used by the examination.

I give cand. pharm. MaXx MoELLER my best thanks for his valu-
able help especially in the examinalion of species like this and
others possessing an inconspicuous structure.
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[ am somewhat sceplic as to placing . Kriegeriana in the genus
of Pinnularia.

-1

Pinnularia polyonca (BREB.) O. MULLER. Fig. IV:

A. S. ScamipT’s At pl. 45, fig. 54.

The depicted species is in regard lo outlines, size and number of
striae in accordance with A. S. Atl. pl. 45, lig. 54 called Navicula
mesotyla I5. 1L dilfers, however, considerable from HUSTEDT's
drawing (1930, lig. 576} of P. polyenca. In CLEVE Syn. 11, p. 76
are menlioned P, mesolepta var. polyonca BRriEB. (1849)  syn.
N. polyonca Briin, as appearing in lreshwater in Sweden | Upp-
sala).

Rare in the Gysinge-malerial.

Pinnularia semicruciata E. Fig. IV:3.

A. ScaminT's ALl pl. 44, fig. 43.

Nol rare in the Gysinge-material.

Compare P. Hyyppdi MOLDER (1939, p. 21} of a coarser siruc-
ture than semicruciata and found only fossil,

Cymbella hybrida GruN. (1878). Fig. IV:5.
CLevE 1, 1894, p. 166, pl. IV, fig. 23.
According to CreviE (1894, p. 166) this species was observed
earlier in Sweden (in the island of Gotland and in Skane),
Nol rare in the Gysinge-material,

Gomphonema olivacioides HusTEDT (1950). Fig. IV: L

Fr. HusTEDT 1950, p. 397, pl. XXXVII. fig. 9—12.

Very similar to ;. olivacenm |(LyxGBYE) KUTz. bul it differs
from the latter in possessing 4 isolated dots — two on each side —
in the central area, Il is wide-spread in lakes in Denmark (FoGEeD.
in lakes of Funen and Julland, not publ.) and Norway (FOGED
1952). 1L was also observed by the author in malerial from olher
Swedish localities (nol publ. ),

Nitzschia plana var. fennieca HUSTEDT [o. ornata KOLBE
{1948).
R. W. KoLBE 1948, p. 460. fig. 4, 5.

Found by KoLBE in oligotrophic water in Sweden (Gladékvarn-
5jo). Besides here in Gysinge-material [ have mysell observed this
large Nilzschia form in a river near Hudiksvall (Sweden) and in
Vannsjo in Southern Norway (FoGeED 1952),
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Iig. IV, 1. Naviewlo memscas Scuos. 20 Pinnudaria hemiptera (KUT12,) CLEVE.

3. Pinrularia semicruciata 1o 4. Gomphonema olivaciowdes Hustent. 5. Cymbells

hybrida Grus, G, Pinnularia infermedin LAGERSTEDT. 7. Pinnularta polyonca |BREs)

(). MULLER. 8. Pinnularia Krockit GrRun. 9. Pinnularie Kriegeriann KRASSKE emend.
FOGED. — Ca. 1750 X.
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[n the samples from Kabdalis and from Gysinge as well as in nume-
rous olther snmples from Sweden and Norway spines were observed on
the valves of several diatom species, on which species spines, according
lo former description. do not seem lo have been stated. This is the
case as for species of lhe genera Amphicampa, Fragilaria, Peronia and
Tabellaria.

As, moreover. chiefly the cenlric plankton forms of the genera Cyelo-
tella, Melosira and Stephanodiscus are supplied with such spines il
may be presumed that pennate forms bearing spines may likewise
appear in plankton. as the spines most probably have lo be considered
floating apparatus,

List of Diatoms found in Trichoptera nets at Kabdalis
and Gysinge in Sweden.
A. Centrales.

[. Coscinodiscaceae.
Kabdalis Gysinge

Melosira ambigua (GRUN,) O. MULL. . .vvvniiameviinemsnsonsns 1 1
S ror i rrary B fafe ) ot T e MW Ser S e e EE N T MR i A - 2
e e Ty rad Ll o B b o S A AP o R s (LT A S 1 4
c— o= waulirdte (EERY BETHGE (i diied iy immsasaiasansig 4 4
-— Fou seriate O MULL L covnin s s st s s s s d e i mine 1 -
s retitreet - (RG] R AT RS e saimion s e R b o S TR S R R AT 1 2
— o GastsStmet O NIBYL. o ohnasvr muivmo nmon e s oaiavce i amnnie 3 3
islandica O. M{'LL. subsp. helvetica O. MULL. ................ 3 2

s ibatteq (BRG] RUTE: v0 i i i s RS 5 2 2
— — subsp. subarendata . MUEL ooy viiminmmss ssametaia e 4 4
praitiidey (DILEW G A BB w s min s s g v s sy 2 —
— PR EREnE [ BEINSCRY, TITIIE o moni i ehpiis oo sc e e bk gt Db 610 2 1
= RS R AREE: 7 i e o e R R A 1 1
Cyclotelta. comta (EMR) KUTZ i e i ese =he i sua s i — I
- Kiitzingtana THWAITES v. planetophora FRICKE ............ 4
— — R PQIEORT FRICKE . ocivivoivi v ias i =5 ms v emin i ae wie s 4
S O G F o e e i i e i A e 2
— e e RS L sy s e i et i, S S A s s 1 2
Ottt AN e el e R S e — 2

- piend oste g HUST v i v b b dadimas s s sl e 4
— SeHTgerd - CLEVE & QRYIN. v e v o itk e e sl s fov e s - b
Stephanodiscus astraea (EMR) GRUN. . ..vvvivereionnanianenns — 1
—=ryauminntnle tROTE ) - BRBN i e e v . o — 2

— dubins [FRICKE) HUST: wvisvoaiGinvaiidviindssiasm aes i v 2
— JFHAREZSCIE GRUR:. o i s o 5K W S S0 i B e M W = 2

(BTl Yoty L od) L I Gt |13 g T 23 11 17 NG OPRR S IOD IS S e U e e e 1



174 NIELS FOGED

I. Soleniaceae

Altheya Zachartast J. Brus,
Fhizosolenia ertensis 110 L. SMITID .
longiseta ZacH, .

B. Pennales.

III. Fragilariace
Tabellaria binalts |INHR. GRUN. L L.
fenestrata (LyNaGrYE RUTZ. .
v. intermedia GRUN.
} KUTEZ.
Tetrocyelus: lopuslels RALES Joviiivesiiovmess
- v elongate HUST.

— flocealosa (Row

— — . strumosa (EHR. HUST.
cmaryinatus (ARG W ST .
Diatoma elongalum ANGARDH . . e
hiemale |Ly~apyr) HEIBERG v. mesodon (TR
titfgare BORY (... ieiedecenss
Meridion circulare AGARDH . L
— — v. constricta |RALTS| VAN HEURCK
Ceratoners arcus hi'TZ.
— — v, linearis HOLMBOE
Fragitaria bicapitate A MAaYER |
brevistriata GRUN. ; S A e
— — v, inflata (PANT.) I'IL‘-;I‘

capitellata (GRUN. BOYr PETERSEN v Pr.-rrrsrm [ OGED

caprctng DESMAZ. ;
— v. mesclepla (RABH.| (x‘RUI\
— constricta Enn,
lo. stricta CLEVE
construens (EHR.| GRUN,
— — var. binodis |EHR.) GRUN.
—— dapponica GRUN.
— leptostauron (Ennr.| HI ST
prinata EHR .
v. trigona (BRUN. & HERIE. HUST.
Vauacheriae (KUn1z) BOYE PETERSEN
— wvirescens RALTS L. 3
Astertonella jormosa [TASSALL.
Sgnedra acus RKUTZ
— — v. angustissima GRUN,
crystallina (AG.| KUTZ.
- nana MEISTER
— parasidico W. SMITH
— — . subconstrictn GRUN
— rumpens KUTZ. . ..

ae.

GRUN.

kabdalis
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Kibdalis  Gysinge

Synedra rumpens v. [ragilarioides GRUN. ... ... ... —_ 2
— fabulata TAG) BUTZ: v on vmiaiin wms s e ws A @ e mm e nes 1 1
— ferera W SMITHY . o wv s as v amein e eoarb nninmrs o 4o 00 vinis mis e s 2 2
- il (NITZSCH) EHR. ..0vvvirrrnvmannnny i ipnssiasiodasaiyais 2 3
— v. aegqualis (KUTZ) HUST. .....ooiiiiiiiiiiiiiiian, 1
— v DiCePs RUTZ, s aaid e a3 N e e 5ol i L ol o 574 1 1
— v, doriea [KUTZ:) CGRENG: s vvie waim im0 s v s ooy — 2
Opephora Marlyi HERIBAUD .. ... ... iuneiinneneisrsisnnnanns — 2

IV. Eunotiaceae.

Peronia Hériboudi BRUN & PEREGALLO . ...oovviireninnrneans — 1
Eunnatia alping (NABG) HUST « o ivre e tmmenmemsmsiiny s anesmees 3 3
SRR TG s e e e B S T R e R R 3
—— DIgEbbE KUTE, < 5oy v i s a i arsie s B R ea ey 1 1
e WP GRDNG o he il o o W e s B e o 2
e A TR s o o e A o e s T T S 355 s s et o w 2 -
TBAHTS PISTRIE oo vt oo v it sin b st ¥ darss £ W d 4T bl — 1
= erigti (BREEB) GRUN: oo caliins v vl e di s sieasaeds 2 2
— b R GRONG 1w s da e s i ebsiv s s a7 s s, 2 1
~-Flextosa RUTET: « o s ioms mewem v s v v amiam s s e vin b v 2 2
— JOETCEE BHEL i v ediv e o mmg s mineeiy tedan sor iy g 2 2
— gracilis (EAR) BABENH. . .. .0vvveerrrreciisncorsschiescsas 2 2
—= tunaris (EHR) GRUN: o0 iives e e i s saads ssiivessn 2 2
— — v, subgrecuata [NAEG.] GRUN. .oocvviivvisvnnesviivees 3 :
— monoden EnR. v. maior {(W. SMITH) HUST, .......c00ninns 1 1
e N\ oy R Al U U 3 RECM A s S T R el e R 2 2
— parallela EHRB. .. ...0oirennrnniainsaiirrectrieasinnaians 2 -—
— pectinalis (KUTZ.) RABENH, .. 0oiiiiiiiiiniiininaiiiain 1 2
— — v. minor [KUTZ) RABENH. . ciiouaeivioaavivenninnansns 2 2
= - fo. impressa FHRB: « o oncavommmmeve sy s erise s — 2
e - DEntRalTE T FEHR) CEEUSTES s i bt st wosinmni s ein Yoraie i 4
— polydentila BRUN L .coovs g ime s oeiioscad iy dalyiiaies 2 1
— polyglgp R GRUNG 1w ol o s o e s e o e Sl 1 1
— praeriphe BHRBL . ooy edin s ser e d o damre s s e 2 1
¥ DIHEAS GRUN. & oo oo b o 70 wis aistes irsse e simcves 1 2
- v. muscicola BOYE PETERSEN . .....ounvimvinsioarrseens 1
—= phmmibatden ST b R s e e AT A D R R 1 2
— robusta RALFS v. diadema (EHR) RALFS .................. 2 1
— % fetraodon (EER.) RALES . v owve s oo s smsesons s v st 2 1
— seplentrionalis DSTRUP . .vvvevriernumsestrerssitssersnnans 2
— ferella (GRUN) HLUST. « v svnmnoncappan v adaiivadid s Vi 2 2
~ peneriy {KUTZ) O. MULLER ... ioiiiiiioinaaiiaraien 1 2

V. Achnanthaceae.

Docoonels diminuto PANT. oo copmaies o amsime v s s wsis s sy s 1 —
— placentuld BHRB. « ....tvvervnrroueensonnisssrssassoassss 1 3

12 RBotaniska Notiser 1952,
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Coceoneis scafellum 1LHRB. v. parva GrRUN.

thumensis HUST.

Achnanthes Biasoletianna |1\1'[f | (;mw

brevipes AGARDH
calear CLEVE
Clevel GRUN
- depressa (CLEVE) 1TUST.
didyma HuUsT.
— l.ll'f}'!,l'ﬂ LRUN.
- heterovalvata I\BASHM
-- ﬂ(‘.‘rc”u [KUTZz.] BRUN
— — v. alpestris Brux ...
gracillima HUST.
— hungarica GRUN
— lanceolata BRER -
v. elliptica CLEVE . ..
— R/ T3 B a1 R s
lappontca HUST.
— laterostrata HUST
— Levanderi 1UST. e
Ainearis (W. SMm1Tnh) {IR[]\
—_— . pustlla GRUN.
- nmrgmm’n.‘u (xRU\

— v t'r;;ptorrphn.’u GRUN.
- obliqua |GREG.) HUST.
Peregalli Brux & Heris, .

— Suchlandti Husr. :
Ostruptt |CLEVE|] HUST.

V. Naviculaceae.

ZOORTCHE BRASSHR o ocooasoanennsses

Mastoglota Smithi Tuwartes v. amphicephala GRUN.

tmphipteura pellucida KtTz. . .
Frustulia rhomboidea (IFHR) pe Toxi
— v. amphipleuroides GRUN,
- v, sarvontca (RABH. DE Toxi
- fo. capttata Ao MAaveR
— — fo. undulata HUST
— Weinholdi Husr. .
— pilgaris THWAITES . ... vovieeenn
Caloneis alpestris (GruN.g CLEVE

amphisbaena (Bory) CLEVE ......

— bactllum (BRUN) MERESCHK.
— v, lancettula |ScHULZ) TUST.
stlicala (Eur.) CLeve .

— fo. claviceps HUSTEDI

kabdalis
1

S

A

Gy singe

1
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Neidium affine (EHR.) CLEVE v. amphivhynchus (Eur.) CLEVE ..

Diploneis elliptica (KU1z.| CLEVE

Steruroneis acuta \W. SMiTh

— v, longiceps |GREG.] CLEVE
decorafum J. BRUN
bisulcalum {(LAGERSTEDT) CLEVE
dubium \EHR.| CLEVE
Hitcheockii Enrn,
irfdis (Enn,) CLEVE

v. amphigomphus (EnRr.) vaNn HEURCK

— v. ampliata EHRB.

— To. pernalis REICHELT

productum W, Satrrn) CLEVE .

{Caloneis) ladogensis CLEVE
(=1

finnica (EHR.) CLEVE
Mauleri (Brun) CLEVE |
minula PETERSEN

ovalis (Hisgl CLEVE
— v. oblongelln INAEG.)
puella (ScHUM.) CLEVE

CLEVE

— v. densestriata DSTRUP | |

— AP IS S e s R e e

— fo. gracilis RARH.

— v. hgalina BRUN & PEREG. ..
- —~ v, linearis (\IHRB.) GRUN,

Kriegeri PATRICK

legumen ERRE. oo coniviiniiias

Sy 27 T H 1)) (705 9 1 U PP S M e e PR s

— v. prominula GRUN,
phaenicenteron ENREB.

SEHNIT GRON, v o vasaviie s
— Wi LCESa PANT: i v

- serians (BREB.) CLEVE ..........

— V. brachgsira (Brfs) Husr, .
- styriaca (GRoN) HUST. «..voennn.
— zellensis

Gyrosigma attenuafum (KUTZ.) Ranm.

(GrRUN.) CLEVE

gl 31 i (RRHVET:0 55 M 05 o6 o3 - S e S M= i e e of 0 gt SRR R

N OO T e T BRI o i G s o e et e e

— amphibola CLEVE

s HngloG- RAGES -l vimsrs it hnks
becillum ERRB. i ocmanaemii i

amygdaline 1HusT,

Kabdalis
1 |
2
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Navicula bacilliformis GRUN. .. ..oniviiiiiiianiieiiesaanaian
- brekkaensis PETERSEN

ORI R o f e v o o D e e re Pl TR e A e S e

- ¥ OrguSe GRUN. o covovmonsesvn s oms s e ssist s
i1 a7 5111 o T |4 iy v ok RO ol G i o SR R T
plerreintts GRONG 3 d s di el ariinsn R R R i

~ cocconeiformis GREGORY ........... o ST it R
= hgsfttlata GIUNG ol ins s sinimmn s alentav.ve S e e s

- cigplocephalq BUTZ, . ovv i iy L e Ol e

e O [ (1 7.0 110y T/ 1) RO eyt = P S A e R

- cuspidata RUTZ. .o oo imaaimiva s #0heas saiei i e R TR
dicephala [Enr,) W. SMITH .......iiviaeiain O s et
N R SIS e T e e s e N e S

S FURCE TIURT. vovir = v o8 amogiode e s marioirrn s AU e S R L

- exigua (GREG.) O, MULLER .............. Al Gala '

— farta HUST. oo ciiaiie vaiiiivs s s iiiae v

falaisiensis GRUN. v. lanceola GRUN. ... . .oovviiiioon :

— festiva KRASSKE .. ... YR e e S S s T SR T A A
~ grstroi BARB. .o oo cimvnin e sianide o e e T e
graciloides A. MAYER . ............... e B R S T PR b
— GYSIngensis NOY, SPeC. ..., iiiiiiianiaas SR R S
halephila |GRUN.) CLEVE ......... S o R R N
hungarica GRUN. v. capitata [EBRB.) CLEVE .. ... ..... M
— [Hustedtii KRASSKE . ... .. TR LI ot 3
W71y 0T oy el oD G115 i OO S aet Ll e S

Jernefeldti HUST, coiidsaidisaie e ST R A i B

— lacustris GREGORY .. ..uoavesiises e s S r T e o R ;
- lanceolata (AGARDI) KUTZ. ... iivvivnivninaqmaensmmaysnms :
B B0 1151 110 A G b Uty e C oo se B Ao sl [ R LA e

— Tt St HDET i wvs win s e inatia sy e Bl e A A Tk
— lfens KERASSEE | v v i S bR Ok ik R R s
c prenisctthity: SCHUM s i viinms T e e T S -~

— v, obtusa HUST: « . ooinanvs s el ! 8 Lo g e B Y A e

R 1Tk ey B L 1, PRSP Sl g e s G
minuscula GRUN, var. alpestris HUST. ... .. o0 iiaaavin,

7 (b (o T o L iy SR e S SRS ey P S P i P e s

v Cohnii THILSE) GREON. . o svp s ves s iyt oes i

— — v. gracilis HUST. . ..covnmmvnsonans AT AR M o
placentula [EHR,) GRUN. .. ... Lt RSl S e R S R S

- peregrina (Eon) Ktz var. menisculus SCHUM, . .......
— profracia GRUN. e i ads s Vi v vy
- pseadosculiformis HUST. ............. e Ay eSS
110770 B U i A L N e e A A R

- ¥, capilata HUST. .. ouaaqysaiivsaanan L e 5
- — v. rectangularis GREG. . . ........... R R

- radiosa: KUTEZ. v ibsvoumass cvmve snevy e A L

— rhyncocephala Ktz . . ........... At e e i

Iuahdalis

LR
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Kabhdalis  Gysinge

Naviculu Rotaeana [RaBH, GRUN e N e s . 3 3
rofundata HHUsST. . ... S e e e i ’ 1 2
salinarum GRUN. . . ....... P el N 1 i

— scutelloides W. Symrrn 2
scutiformis W. SsurH . = 2
radiosa KU1z, v. tenella anru | (:lm\. ...... A 1 1

— seminaltm GRUN, « vouvvees el s S S s e e e 3 B
T ey AL R e R e e [F PRV el e T o1 - 2

— subatomoides Husr, . .. .. R i e e a e P ey e - 2
SR T G BING s s iss e e dien v b e o dsis e ieiee s does |
subtilissima CLEVE . ... .. ts R R e e T IAT Py e T — 1

— Subrotandotad HEST, « ccoscececinsavsoss N 1 .
tenelloides HusT. . . ... 2 1
trichoptera nov. spec. . .. ... AP R A o) P i e — 2
tridentula KRASSKE . ... ..ooiinrnnnns 1 1
Torneensis GLEVE «ovceveisvivan AR e e e L - 2
L R e T SR S e S R e B R L A e e el PR M 1
vartostriala KRASSKE . ... ... Gl SN MR S i =t 1
ventralis KRASSKE .. ... ... 1

2T 57 LG b A P e P oS 3 S e At S G N A 2 2
H T T Ly v A 1 1

Pinnularia acrosphaeria BREB. . . I 1
P ETUTET I B 3 D e S R LIS S USSR S - 2
e fEE R LG e R A DS Y A e e il e g 2 2

— Braunt (GRUN.} CLEVE v. amplicephala (A, MAvER! 1lUsT. 2 1

— Grepieostota CLEVE + . iveevivivesas 2 -

IR W SMIEH . L aat S s cn s ol cantets 4o 2 2
— divergentissima |GRUN.) (‘Ll-u 1 2

— gentilis {(IDONK.) CLEVE . ......... 2 1
UL 2R L ) N e O P e L g o e P £ e AP A 2 1
— fo. subrmdu!r.-.'u \ MavER .- 1
globiceps GREG, : : 1
G GRATG w o v aness s e it R e 2 1
hemiptera (Kilrz,) CLEVE . ... .. PO AR S T S T A - - 1
tatermedia LAGERSTEDT . —= 1
intereipla W SMITH « coicvciavsss ; 2 2
karelica CLEVE 2
Lkriegeriana KRASSKE emend. I OGED 2
HEocki GRUN, ool vissvanes - 1
lequmen Lo, 2 1
maior KUTZ. ..... 2 |
mesolepta (12018, \\ S\HTH 2 2
microstanron (EMRB. CLEVE ... ... 1 1
—- %. Brebissonii (KtTz.) HusT. 1 2

— nobilis EARB. .. e Ve 2 —
nodosa EHin, .. T 2 2
polyoneca (Brip. O. MULLER — 2
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Kibdulis  Gysinge

Pinnularia. semivriciata E. o oo iinsass S R G 1
gy L (i qU ] (3 AR el ST M S S e R e P 2 1

= eubeapitala GREGY uoven sisnassenaans e e o B e g e e 3

— v. Hilseana |JaNisci) O. MELLER ........ A 1
subsolaris (GRUN:) CGLEVE: i ciie s vavn s b mime s 2 1
— Uil et AREG, i ivie e vass sy TR A e R e e e 2
- piridis (NITZSCH) IKHRB, o vvnnenwn s s A A T 2 2
Amphiprore ornafn BAILEY ... ... ... .. ARSI o e s 2
Ampliora-opalis RUTZ, © i e voviieos o A ST S 1 1
- Yo dibyea [EHR.) CLEVE: uiivves divaiais AN S 3 3
— — ¥ hediculas BUTZ ovvis i g e B = mas sen = dive 2
— T R R o S e B e e A e S R ST P e e e 2
b ATt e PO R e T e e S R et i el O A P g 1 1
— ephicephola NABGELL v oo il s s aolh s i 1 1
aspertt (EHRR) CGLEVE ... cvsciiian SR e e S 2 2
Cesall (RABH.) GRUN, . ..o0iinan.n. T I L T s 1 1
— Cers i IS RN Lt ekl s A s e 2 2
(o1& T R E T B S RO U o J0 o R A TR e 2 1
—dchrenbergil WOTZ, i3l v liiidivees e T 1 1
—sgractlis TRABH) CLBVYE iluhasimimsnssismeeeis e acs o 3 3
hebridica |GREGORY) GRUN. . .......... R e A T 2 2
e {12 L 2 U L A S NN S T L e 2
heteropleura EHR, yar, minor CLEVE. ., vor v nsomncnmssns 2 2
— R O P el G BTN a5 s s e i it iy S R - 2
TR et RN o v T B o e v e e s 1 2
lanceolata (Enmp.) vAN HEURCK . ...... S e e B 2
- leptoceros (EHRB) GRUN. . ... iuiiiuen Lt e W T i
e defe Do F s T FOE I 1 ROt P SR e SO ey i A A e e 3 3
VOB IR S < o e i Sy e o R e i 2
- naviculiformis AUERSWALD _............ SR Bt T e T 3 3
T2 g e Ty s TR 1 41, A e S A Y e e T e S e - 1
O GRESORY oL o e et siacriaioats s T e ienttaed SR A o 1 1
- perpusila CLEVE . 0o viiivounion R S T b 1 1
= prositaty’ (BERUELY) CLEVE cosdiiwnipnuum i on ekl s 2 2
SIHIEE. SRR~ i Ve e S50 s I ) SRR e s R 2
tinmiida. (BREB.) VAN HEURCE . oosmvmv o sosmaiimes oo 2 i
g - (OREGORY) Y L e i e ook s v S o4 e e 2 2
= REHEEEsa - HUTZ,. e o i SR s s e e g e 3 3
Didymosphenia geminata [LYNGBYE) M. SCHMIDT .............. - 1
Gomplionema aeaminalim EHRB. . ..o i, . B 3
LN TR Y a1 4 ) SO0 0 g R GRS S LA, MRS 3 3
— v, coronata (EHRB) W, SMrTH ... ..., e Ay i S 3 2 2
- w. trigonocephala (KiTz,) Rapin ... ... R T R 1 1

— angusioium (KUTZ.) RABH. ... ........ I e L A Sy 2
— o NI HUST. oot ma e LT A e e e R 1 —
o PEOTICEE ORI o\« s csseins AR ek e M 2 1

— — v. sarcophagus (GREGORY) GRUN. . .....0.ciiiivcnnnanrnnn 1
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Kibdalis  Gysinge

GoRiphnaemie Gigne: EXRR . v sm s s e s s mbere s 3 44 b i 49 1 —
= Voo Gauttieri VA HEURGE 54760 &0 5 od b inaiidiieie sk s il o 2

- COTSEPECE LR R o i s Vi 3 S 3 i AT S R o e e 3 3

s PO TERRBR o s ot ot T o e R S S S B SR R { —
- — v.olundenlatn [KUTZ) CLEVE .. o sonmmeis pa v b g 1

e 1o e £ ] L4 0 A W Wl L MO e Rl SIS e S G s e A b 2 2

tanceoiatem BHREY - i me i vaainl Sipilder it 2 2

—— ORGICEDE FHRBL s 5 o el s i ko il s b S s Lyt 1 2
V. monitang (SCHUM.) GLEVE o vhmme et s assmanss 1

— e, 0, UG CRUN - 4 Cen ealei o hor s e T masb ek e e Siwbaio oy 2 -—

— — v, subclavata GRUN. fo. gracilis HUST. . ... . .....covivuns — 1

< ofivaclotdes TIVST; i i s S AR AR T S el 3

S0 1y o T ) b A R e R S e BN S IS S U 2 &

— — v. micropus (KUTZ) CLEVE . .oivvniivsniivriiamsonnines — 1

R T e e o i i P v R e s st s 1 1

=y, et (SOEEAL)Y QLEVE, L i s s pa st kil S niaias 1 i

VII. Epithemiaceae.

Denticula tenuts: KITZ . o ineami Wiive i ek asatn e i o ek 1
— Vo erirrile {NARGEEIF HR = o e e e = 2
5 Lot e B 2y Lot ol ) o PR e G 51 P R e el s e 97 I — 1
—targida (EHR) . HUDE 0 VoG el e b i S S bt s 1 1
= Feling [ISAI) TR s s b i S S B e e e R A e = 2
= V.o porceling PRIEZ) ORUN: (i vaumm i s e e 1 1
et N £ 130 000 512 L 1w, O T X L e 2 —
Rhopatodia gibba (EHR) O, MULLER . ..o 0nvrnnvaivmrivines 2 1
Hantzschio amphiozys (EHR) GRUN. |, ., 0ivivovandiviiii v 1 2
St P 11 U3 1 40 (S S S R S A P T 1 1
e V. Uivay (HANTZISCH]) GHUN. oo ossr o s symsisy 2 2
Nitzsoltic aeieitlomts W SMYTHE Co i tiimrie v o st oo iaims dxvin s mseats — 3
==l HANTZSCH o e nte s vais v e e e ke ch g 5 3
amplithin GIRONG <o e Tl e D s S e i e 2
anguste (Wi SMITH) GRUN, civws v saswimm e e st s s 2
AT TETERAG %ot ool (e A I O S T e = i
eI AL BRI - S T SR e RSl Sy e e TN s — 1
disstpabe. (KUEZ)  GRUNG . Ol Vo s o v s s S e 3
S R i s e A S e L T e i B 1 -—
— W, PO pUSHTE (RARKE) GWUNL vt o dioe s ez ree b o wieriiela 1 —
il el 1 800 AT At e b R S UL B i s B | S 3 3
I fere ST T ed 11 BTN 1 AN S G e Sl RS T — 1

I ROREE KR ASERI T e e e e e s s o e e s e e 2
— Kittzinglanmo HIESE: sk w Saa s s a o s AT R 2 —
— lerncepRale GRUN:: s v smicem v ok s i, oy s s sy e = 2
A N SMITE. | o o et Tl il st ettt ATt 1 e 1 1
PNt GRITEG Yo b i e v e b e e i - 2
— plana v. fennica HUsT. fo. ornate R, W, KOLBE ....... ... ... - 1

— pitlea (BUTZ) W SMITR o ownsivinme v shest s oo siwersne i g 2
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Kihdalis  Gysinge
Nitesolitg Toota TANT R0 5 sl 0 s e i e i e v i 1 2

— POTORE GRIN Saia o e i e STl S e S W e s = 2
— - figmoidea (FARY- W SN[ G o0 e i g i e amie i i et ae 1
e T R I s L e e e e et 1 - 1

ol p T ] SRR Ry e Sl BT S e R R e £ E R == 1
— tryblionella HANTZSCH v. pictoriae GRUN. . ... iviuiieiaann 2

IX. Surirellaceae.

Cymatoplenra solea {BREB.) W. SMITH ....veuviiivii s vvis - 1
Stenopterobin intermedia LEWIS. .o vv bainininns s aseni cism 3 4
e Gyt Lo 00 453 T L i R R el W i MR i AR St 2
surireltaangusta KB o ol v el s e e e 2 1
= Diserigla BRED; ¥ bifrons (EBR) HUST: s v o 5 — 1
—— HapEBNE BREBL i v casie v s o s o v s e e 5 7 4 e st 2
= Al Catiss il LISWIE - b s i et s it i by o S et 2 2
e L TR UL ) R i e M I S el AN el e 1 1
— gracHiy (W BNMITH} GRIBE s v tmins s s siere otk s S et - 3
— Jinearis WL SMITH oo sis cancasbass miiaammiivians i s irariaes 3 B
—= =5 seoneiricta (BHRY GRUN O i i s s aiea s 2 1
= MOetlEriana GRUN. ;o o o same s e wal s s e - 3
e e aud ne i o B R N e e e o e e I R 2
R b LA 1350 ot ekl b R o BT et Tt K T e 1 -
- SR B s e e L R S s 1 B
— N inn ot W SMITHL e st o i i it -— b
St 727272 Fico 11 1) e e e e 2 2
- v, splendida (LXun.) vaN HEURCK fo. punctata Husr, .. 1 1

e s Ok 612 o A AR B e e SR b N e L e e e — 1
~— e N T IO A S CHMIDT s e rmterm el e 1
G A A N NI 5 Sl el i s e e R e e T e = 1
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The real signification of pollen diagrams.
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Introduction.

Pollen diagrams have often been ulilized in studies of the hislory
of vegetation and climate. In this matler scientists have followed
different methods. Some of them, in drawing conclusions from the
diagrams obtained, have been cautious: others have been extremely
optimistic. 1 think that the present paper shows thal the former method
is to be recommended. 1 consider Lhal the moderation displayed by,
for instance, MALMSTROM in his works is worlhy of imitation,

The following quolation (here translated inlo IZnglish ) is {rom
FaGri (1947): » When the first percentage pollen analyses were pub-
lished in 1905. WiITTE wrote in his comments on lhe percentages: "To
draw any conclusions from these is naturally very difficult’. In view

1 Translator: Miss K. Pamn, Liding6.
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of the many conclusions subsequently drawn from the pollen percenl-
ages, WITTE's words may seem rather amusing lo us, but there is no
doubt that he is right: To draw reasonable conclusions {rom a pollen
diagram is by no means so simple as many people prelend. and the
further one comes from lhe heart of the North European forest region,
the more difficult does it become. The reasonable working out of a
pollen diagram requires not only a good grounding in stalistics but
slill more in bolany as well as geology. meteorology, archaeology, ete.
But the primary need is for common sense and thal, unfortunalely,
appears to be a rare commodily».

FaGr1 is not lhe only one. however, to have realized Lhe difficullies.
Remarks to the same effect although less incisively expressed have
been made bolh before and since jef.. for instance. HESSELMAN 1916,
1919, MALMSTROM 1923, FAGERLIND 1919, Faicrr & IVERSEN 1950).

In the case of scientilic problems requiring quantilative analysis,
it is necessary to take inlo consideralion the size of the range of varia-
tion which is represented by each given quantity. It is not sufficient
merely lo take inlo consideration the variation conditioned by the
malerial, One must also know the varialions thal are a consequence of
the comparative suitabilily or unsuitability for the purpose of the »in-
struments used and of the registralion method. If pollen diagrams are
the instruments employed in researches on vegetalion and climate. the
real signification of the different percenlage figures in the diagrams
must be realized; one must find out under what circumstances these
really illuslrate the lrue ratios and under whal circumstances they
exhibil deviation. Il is absolutely unwarrantable simply 1o accept the
fluctuations of the curves as proof that the vegetalion ratios fluctuated
in a similar manner,

The sources of error which are generally operative (though to a
varyving extent in different cases) in connection wilh studies on vege-
tation and climale on a pollen-analylical basis have been touched upon
by several authors bul usually more or less cursorily, L, voN PosT. who
has made the grealesl contributions to the science of pollen analysis,
appears to have lacked any particular interest in the sources of error
ief., however, Geol. For. i Stockholm Forh., 69. 1947, The first more
delinite slalements aboul lhe occurrence of sources of error that could
render the diagrams exiremely misleading. were made by [HESSELMAN,
as far as I am aware, The first more comprehensive analysis —  the
sources of error in connection wilh statistical trealment ol the material
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were not included. however — was published by MALMSTROM (1923).
The Iatest survey is given in FLEGRI & IVERSEN's new Text-book.
Interest m the sources of error appears lo have been grealer in the
childhood: of pollen analysis than it is today. I'Grt & IVERSEN,
who are by no means blind to this question and its significance. evidently
consider that this interest during the schildhood» period was exag-
gerated. They wrile: » During the first decade of pollen analysis these
errors were much discussed, more, however. on the basis of theoretical
considerations of what could happen than on the basis of actual know-
ledge ol what does happen.»

FEGRI & 1VERSEN's above-cited remark may be true in some cases.
The rest of the sources ol error are such thal they have a dislurbing
effect on the resulls wilh absolule necessity. Thus il i1s nol a case of
factors that might possibly be thought to exert some influence, but of
truly important matters.

As a result of the sources of error the pollen diagram values often
require adjustment belore they can be accepled as a basis for reason-
able conclusions. By means ol [ormulae and diagrammalic illustrations
I shall endeavour in the following. on the one hand, to show how the
adjustment should be made and, on the other, lo indicale the condi-
tions that must be fulfilled in order to make it possible al all to base
conclusions on the pollen diagrams. Most of the terms introduced and
the symbols used will be [ound in Chapler 1.

I. Brief survey of the sources of error. Some definitions
and symbols.

: 5
Pollen diagrams can nalurally be misleading owing o failure in
correctly distinguishing the kinds of pollen occurring in lhe subsiratum
mass. This source of error is not discussed in the following.

2

The term »PD-arear 1s used by me to define the area comprising
plant specimens which have delivered pollen up to the point where the
pollen analysis mass was collected.

If a certain plant species covers U surface unils in the »PD-area»
and each such unit produces Pr pollen grains of the said species, the
mass of pollen grains of the said species produced in the :PD-area»
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will be UPr. De%o of this pollen mass is assigned to the point where
the poilen analysis sample was taken. The ssample poinl: conse-
quently accommodated temporarily UPrDe/100 grains of pollen of the
species in queslion.

The factors symbolized above by means of Pr and De?'o mayv suil-
ably be called the »production: and the »delivery factors: respectively.
Their produetl indicales the ratio between the number of pollen grains
temporarily presenl in the substratum of the »sample points and the
number of producing surface unils. This product may suitably be
termed the »primary product faclor»; il is expressed as F .

The »sample points thus contained temporarily UF - pollen grains.
Co%s of this pollen mass is conserved until the very moment when the
sample was laken. Thus the sample contains ['I"p(lu.'lOO pollen grains
on this occasion. Ma%o of this pollen mass is found when the sample
mass is analyzed. Thus the amount of pollen found is symbolized by
the product UP CoMa/10000. Co%0 and Ma®o may suitably be termed
the »conservation: and smanipulation [aclors: respectively.

The stalement with regard to the number of pollen grains found is,
however, correct only on the assumption that all the pollen grains
have sunk equally deep in the sample mass after having slandeds. If
the grains sink to different depths the figures are upset. (FAGRI & IVER-
SEN slale thal MALMSTROM's experimenls show that the differences in
sedimenlalion ahility must be insignificant. The lime factor must not
be ignored, however. MALMSTROM's preliminary experiments by no
means embraced periods of time which can be compared with those
during which pollen grain displacements in the natural substrata are
theoretically conceivable.) The phenomenon can involve :profit> as
well as +loss». The ralio between their size is determined by the abund-
ance of pollen during the different periods of time. Transference of
pollen grains in a lateral direction after -landing. also upsels the
figures. (Pollen grains can be washed away: they can be brought to-
gether o forms clusters.) Tere. too. the resull can be «profits or »losss,

The comparison ligure which gives the ralio belween the number
of pollen grains occurring in the sample mass at the time ol analysis
and the number delivered up to the sample point, may be termed the
»secondary product factors (=F_). As will be seen, it consists of a
product which includes the »conservation factor.. The comparison
figure which gives the ratio between the number of pollen grains found
at the analysis and the number of pollen grains occurring in the sample
mass, is called the stertiary product factor> |—T|. I lhe slatistical
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errors are included in the »manipulation factors this alone forms the
stertiary producl factors.

The product F,F.F, is termed below Lhe »lotal producl factors (=17
or briefly the »product factors. It gives the ralio between the number
of pollen grains found and the relative extent of the surface covered by
the actual planl species.

3.

In the discussion below the lerm -antagonistss is used. By this I
mean the two species. species groups or lhe species and the species
group which are compared with each other in each ol the pollen curves
of the pollen diagrams. If a point on a pollen curve shows the value
D% this accordingly means lhal one antagonist has exhibiled a pollen
frequency of D% and the olher a [requeney of (100 — D% in the
sample analyzed. The former anlagonist usually gives its name lo Lhe
pollen curve. This anlagonist. which can thus be said to be the object
of comparison, is called below the snumerator antagonist:: the other
the »denominator antagonist». They are abbrevialed in the following
to NUM and DENOM respeclively. For the theoretical exposilion il is
immaterinl whether NUM and DIENOM svmbolize species or species
groups: whether in the latter case they represent warmth-demanding
species, cold-resistant species. xerophytes. hygrophyles or anything
else. If each symbol represents a single species T speak of simple pollen
curve; it NUM consists of a species and DENOM ol a species group |
speak ol a complex curve: il NUM also consists of lwo or more species
it is a case ol a so-called summalion curve.

4.

The surface covered by NUM comprises on a given occasion R;%0
of the surface covered by NUM and DENOM together. This means that
DENOM covers (100 — R;)%0. On other occasions the corresponding
figures are R, and (100 — R,). R, and (100 — Ry}, ele., ete. The figures
given thus indicate the real vegelation ratio occurring. They are called
below the real values».

In the pollen diagrams the real values are nol found. however: their
place is taken by more or less slrongly deviating values. They are
called below »diagram values». To the real values R, R,. R, ete.. ete.
correspond accordingly the diagram values D,, D,. D,, ele.. ele.

In analyzing pollen diagrams one diagram value (or diagram value
system) is compared with the other. When it is the case ol such com-
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parisons I symbolize the basis for comparison chosen for that occasion
by d and the other partner by D. In the same way | employ the sym-
bols r and R when different real values are compared.

The differences |R—r) and (D — d) are sometimes expressed below
as Ar and Ad respectively; they are called the »real» and the sdiagram
dilferences respectively. Both ean nalurally be posilive as well as nega-
tive, When the diagrams give the impression —— rightly or wrongly —
thal there is »status quor Ad=0. When there is real »stalus quo» Ar=0.
In the latter case T speak of -eu status quos (abbrevialed to ESQ): in
the former of »pseudo slalus quos (abbreviated to PSQ).

The change in the real ratio can also be expressed as the ratio be-
tween the fractions R: (100 — R} and r: (100 —rv). This quanlity is
expressed below as C; ( is used to express the change in the diagram
ratio in an analogous manner. When there is real status quo thus
C.=1; when C,=1 the diagrams give the impression — rightly or
wrongly — that there is slatus quo.

The product factor which corresponds to lhe dillerent epochs re-
presented in the pollen curve (those when Lhe real values and the dia-
gram values respeclively were R, and D, respectively. R, and D, respec-
tively. R, and D, respectlively. ete.), is expressed below as Fiy, Fay, Fax,
ele.. when il is a case of the NUM-vegetation and as F,,, Fap, Iy, ele.,
when it is a case of the DENOM-vegetation. The [raclion Fy: .
Fax : Fap, Pyt Fyp ele., is called the »product factor ratios or the PFR-
value.

When two points on the same pollen curve are compared. the pro-
ducl factor of NUM and DENOM at the point of time fixed upon as a
basis for comparison is expressed as [ and f,, respectively. At a point
of time whose pollen frequency [ligures are compared with the basie
alues. these product factors have changed: their magnitude is then
expressed as I'y and I respectively. The change can be expressed as
the ratio between the different values; as F : f and F : [, respectively.
The ratio between these two fractions — (Fg fg) 1 (F, +f;) — is of
great interes! for the discussion: it is in the [ollowing symbolized as K
and called the K-value.

5.

It is shown below that sections of diagrams somelimes register the
change of the lrue vegetation conditions loo high or too low. | lhen
speak of »quantitative deviation». It somelimes happens, too, that an
increase in the real ratio is registered as a decrease or a standstill: that
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a decrease in the real ratio is registered as an increase or a standslill:
that a standstill is registered as a change. In such cases [ speak of

squalitative devialione,

6.

The meaning of the principal terms and symbols mentioned above

is summarized below:

Terms, Symbols

1*D-area

NUM or NUM-anlagonist

DENOM or DENOM-antagonist

Dingram values — Dy, Ds, D, D,
Dy, Dy, ete.

Real values — Ri, Rz, Ra, Ra, Ry,
Ry, ele.

o

and D

and R

-

Ad and Ar (the dingram- and the
real difference)

Ca and Ce

Productfactor I’
Primary produel factor — 17,
Secondary produel faclor — Fs

Tertiary product factor Il

13 Bolaniska Notiser 1952.

Explanalions
The area comprising plant specimens which have
delivered pollen up to the point where the pollen
analysis mass was collected.

The species, species complex, ete., whose frequency
figures are given direelly in the diagrams,

The species, species complex, ele., whose frequency
figures form the 100 s sum together with those of
NUML

NUM's pollen frequency according fo the diagram

(in samples Nos. 1, 2, 3, n, x, ¥, elc.).

The exlent — in %o -
the NUM-vegetation
1,23 0, % ¥, ete}.

of the surface covered by
jaccording lo samples Nos.

The diagram values from samples which are com-
pared wilh each other. d is Lhen the sbasis for
comparisons.

The real values corresponding to d and D respec-
lively.

The difference of (D-di and [R-r} respectively,

DJ00-D) : d7(100-di and R/100-R) : v/ (100-r) res-
pectively.

The ratio between the number of pollen grains
found al the analysis and the relalive extent of the
surface covered by the actual plant species.

The ratio between the number of pollen grains de-
livered up Lo the sample point and the relative ex-
tent of the surface covered by the actual plant species,

The ratio between the number of pollen grains
oceurring in the sample mass at the time of analysis
and the number delivered up to the sample poinl.

The ratio between the number of pollen grains found
at the analysis and the number of pollen grains
occurring in the sample mass at the time of analysis.
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v, I, Fing Fang Faxg ete, and  The product factors of NUM and DENOM respec-
fn, Fo, Fin, Fap, Fan, ete tively corresponding lo the different samples

PFR-value (the product factor fx:fn, Fx:Fp, Fix: Fin, ete

ratio)

K-value Fn Int Fpidn

Eu slatus quo — [SQ Status quo in the reality Ar=0; Ge= 1)

Pseudo status quo — PSQ When the diagram gives the wrong impression that
there is slatus quo Ad=0; Ca=1.

Qualitative and quantitative Cf. p. 190 (paragraph 5).

devialion

Il. The “PD-area“.

1a.

The term »PD-area» was defined in Chapter 1 as the area com-
prising plant specimens which have delivered pollen up lo the poinl
where the pollen analysis mass was collected. It may be laken for
granted that most or all of the plant species occurring al the sample
point or in ils immediale vicinity deliver pollen to the sample mass.
Al a shorter or longer distance from this there is a limit: bevond it
specimens belonging lo any one species or any species, no longer con-
tribute as deliverers to the poinl in question. Delerminalive for (he
distance of this limit to the sample point is naturally the extent of the
pollen production and dispersal of the plants in question. The distance
from the sample point lo the limit is besides different in different places
and directions as a result of topography. wind direclion, intermediate
masses of vegelation, ete. Peripheral Lo this limit is a sequence of similar
boundary-lines. Furthest out in the periphery there is finally the ouler-
mosl limit of the delivery area.

1b.

It is clear from the above that the PD-arca has many zones. The
zones are characlerized by different delivery capacities. The delivery
factors will thus be different even for one and the same species when
the representatives of that species are situated in different zones. When
it is the question of the whole PD-area the delivery factor ol each
species thus consists of an average. This need nmot be the same when it
is a case of different PD-areas.
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1e.

The pollen diagrams naturally show the composition of the mass of
pollen grains found and treated. If the manipulalion errors here the
stalistical errors are also included - are so insignificant as lo be
negligible or il they are the whole time proportionally the same. the
diagrams al the same time show the composition of the supply of pollen
in the sample mass. If also the secondary product factor lor the different
species deviales slightly from 1 or if they have changed in a pro-
portional manner, the pollen diagram also illustrates the composition
of the mass ol pollen grains delivered up to Lhe sample point during
the periods of time illustrated in the diagram. Thus il shows
lhe characler of the delivery area in question in-
asmuch as it demonslrates phenomena which con-
stitute the result of the latter’s percentage com-
position in respect of existing vegetation and the
delivery capacily of its components. This means
inother words that the existing fluctuations in the
curves are ol real significalion: that they can be used
for curve connection — the pre-requisile is naturally that the postulale
given above is fulfilled. On the other hand. it is only
seldom possible, as will be seen below, Lo deter-
mine whether the individual fluctuation is due to
achange in the percentage composition, to a change
inthe production and delivery capacity of Lhe com-
ponents, or to both these factors.

1d.

The position is fairly simple il the delivery area is homogeneous,
i.c. if its separate components have a uniform climate. unitform edaphic
conditions. uniform vegelational hislory, ete.. ete. Within the entire
PD-area compelilion then lakes place between plant species which
fluorish in the entire area. The NUM-vegetation will then be in the
main evenly distributed over the enlire area; the same applies to the
DENOM-vegelation. If. for instance, a more abundant supply of water
makes the NUM-types more sirongly competitive and a less abundant
supply of waler makes them less strongly competitive, the ratio be-
tween NUM and DENOM will fluctuate backwards and forwards
according as the changes in elimate lead to an increased or diminished
waler supply. The averages of the product factors will nevertheless
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remain unchanged owing to the existing homogeneily. The [lue-

uations of the pollen diagrams indicate in Lhis
case fluctuations in the vegetation ratios (the pre-
requisite is nalurally thal the postulale given above is Lulfilled).

Truly homogeneous PD-areas are. however, lacking in reality. In
reality the areas are always more or less helerogeneous. When the
sumple point forms part of a mire in an otherwise homogencous
forested area. il ilselt constilules as do also the mire in question and
the area between it and Lhe forest disturbances in the homogeneily.
These are without signification only if the planl species of the diagrams
are lacking in the aberrant area. If they are present there, they can
‘ause greal deviation even il the aberrant area is of small size: namely
if it is a ease of abundant pollen-producing and ready pollen-delivering
types. (Here it need by no means or even chielly be a case of so-called
smacroscopic pollen delivery», i.e. delivery of stamens, flowers, in-
florescences, or still larger parts of plants wilth pollen masses.) In these
rases the delivery faclor is very great owing to lhe shorl distance to
the sample point. This mmplies that even changes which are most
insignificant when the delivery area is considered as a whole, may
strongly influence the product faclor and consequenlly also the pollen
diagrams.

IFar less sdisturbing» are the aberrant areas if they are situated on
the periphery of the »PD-arca». In view of the relatively low delivery
factors in thal ecase, the changes here will usually only influence the
diagrams if they are specially strong. One cannot. however, disregard
the possibility of there being cases in which the aberrant and remole
area accommodates lypes with a very high product factor. owing to
abundant pollen production and good dispersal capacity.

1.1,

Il the PD-area is extremely heterogeneous conditions become extra-
ordinarily complicated. Lel us assume thal the area is a mosaic of
rainy and dry areas and that the »pieces of mosaic» are not evenly
distributed. In each piece ol mosaic there is then mutual competition
between plants which are lacking in the »antagonist areas», which are
greally hampered in the competition in these or which are there re-
presented by other biolypes or by similar biotypes that have become
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adapted in another way. Climatological changes here give a series of
different ellects. The differences between the spieces of mosaic» be-
come accenlualed or smoothed oul. the various parts of the area
increase or decrease in extent, changing in their relation to each other.
T'his results not only in changes in the ratio belween Lhe various species
in the dilferent areas and in lhe entire PD-area bul also in changes in
the extent of the latter and alleralions in the magnitude of the delivery
factors. The two last-mentioned changes can be violent. An important
part is here played by the local differences condilioned by topography
and wind direction,

Appraisement becomes parlicularly difficult if the PD-area conlains
¢blind spols:. ie. larger or smaller areas where the species shown in
the diagrams are missing. If, for example. some kind of change it
need have no connection at all with the changes in humidily — causes
such a »blind spot» in a dry area to be invaded by xerophylic species

thal are shown in the diagrams, an uneritical observer will form the
opinion that the xerophytic vegelalion has increased at the expense of
the hygrophytic.

It is elear from lhe above that one and the same change in a diagram
may indicate a change in some of the »pieces of mosaicy, a change
in their size, a decerease or increase in their distance in relation to the
sample point as well as any combination of Lhese whalever when it
is a case of a slrongly heterogeneous PD-area. The nalural conse-
quence of this: in lhal case it is extremely difficult.
nol to say absolulely impossible to reconstruct the
changes that have taken place with the help of the
pollen diagrams. A knowledge of the ecology of the species
included and of the lopographical and other characteristies of the PD-
area may perhaps somelimes reduce the difficullies.

L7

If one compares pollen diagrams [rom points comparatively close
to each other, great similarities are oflen observed. This is somelimes
regarded as a crilerion ol the correctness of the diagrams in question.
That is not right, however. Deviation caused by [luctuations in the
production and delivery faclors is not srevealeds here. All receplion
points »similarly exposed to the general pollen cloud» naturally exhibit
equally great deviations so conditioned. Correspondence there-
fore merely shows that the said points have had
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similar PD-areas and thal the diagrams exhibil the
composilion of the pollen delivered to Lhe sample
points,

There are also examples. however. ol pollen diagrams from sample
points comparatively close to each olher exhibiling distinct dillerences
lef., e.g., Mrs. T. voxN PosT’s analyses in MALMsSTROM 1937, SELLING
1948, FaGrt & IVERSEN 1950). 1f it is out of the question for the dif-
ferences (o be due lo something connected with the secondary or the
tertiary product factor. the causes will have Lo be sought in the PD-
area. This must have been helerogeneous in some
respect or other.

I the differences owe their occurrence to the very species which are
found at the sample points or in their immediale vicinity. they may be
due lo the differences being entirely local. Thus the PD-area can. in
spite of the differences, have been homogeneous except lor the homo-
geneity disturbances which the sample points themselves constitute, If
the differences owe Lheir occurrence also to olher species or only to
such, then it is a case of a truly heterogeneous PD-area. I it is out
of the question for the differences to be connected with the primary
productl factor, they must instead be conditioned by lhe statistical
treatment ol the malerial, by the manipulation work, by different
degrees of pollen conservation, by pollen being washed away, or hy
somelhing clse included in the secondary and the lerliary product
factor. Tn most cases one cannot a priori determine
whether the differences are connected with the
primary, lhe secondary or Lhe tertiary product fac-
tor. Naturally it is often possible for all of them
to have been influential

B

If several points in one and the same area show
corresponding pollen diagrams one must draw the
conclusion, in accordance wilh Lhe above. that it
is a case of a homogeneous PD-area. Il is clear from
the preceeding and the following thal one can reconslruct. with varying
degrees of difficulty. the changes in the vegetation ratios if the
PD-area is homogeneous but that this reconstruction is extremely un-
certain or impossible if there is instead considerable helerogeneity.
When lhe purpose of a pollen-analytical investiga-
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tion is lo make studies of vegetation and climale,
one should therefore first establish the character
ol the PD-area. If the effect of the heterogeneity
is large or if it is established thal the hetero-
geneily is such that il is not merely conditlioned
by the sample point itself and its immediate vici-
nity. then one should take into consideration whe-
ther it is sensible or not to continue lhe investiga-
tion.

IIl. Relation between the “diagram-“, the “real-“
and the “PFR-value“.

1.

If a point on a pollen curve really indicates that the NUM-antagonist
during the epoch represented was characlerized by the real value R
and its product factor was at the same time F, then al the analysis
R grains of NUM-pollen will be found. If the DIENOM-anlagonist
had the product factor I¥,, then (100 —RITF, grains of DENOM-
pollen were found at the same time, The total sum ol pollen found will
thus be: RF' 4+ (100 — R)I7,,. :

Il the NUM-pollen frequency found is expressed as D%y (—Llhe so-
called diagram value), the following relation wili be obtained:
100RF

B RFx 4 (100 —R)Fp’

Fv D(100—R)
e S N Equation No. 1.
F»~ R(100—D) gt

The equation oblained thus expresses the relation between the dia-
gram value, the real value and the so-called PFR-value (i.e, NUDN's
producl factor divided by DIENOM's}.

I D=R is pul in equation No. 1 we gel:

]‘1\- [‘1;).

Hence the diagram value can only beaccepled as
the correct real value if the antagonists product
factors are Lhe same,

If D (in equation No. 1) is larger than R we get inslead:

Fx == TIo.
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Coneclusion: 11 the NUM-antagonist has a higher pro-
duct factor than the DENOM -antagonisl we gét too
high a value if the diagram value is accepted as Lhe
real value.

If D (in equation No. 1) is smaller than R we gel instead:

Conclusion: 1f the NUM-antlagonist has a smaller pro-
duct factor than the DENOM-antagonist the dia-
gram value is too small

The relations expressed above are diangrammalically illustrated in
Fig. 1.

b

The above circumslances are probably known 1o all those engaged
in pollen analyvsis. I one discusses these circumslances and their re-
sullant effects with pollen analysts one oflen hears it said that the
pollen curves do not demonstrate the vegelalion ratios which existed,
bul thal they show the ratio changes that have laken place. In the
following I shall show, however, that the said circumslances also cause
deviation when il is a case ol the laller,

3.

Different plant species exhibit product factors ol varying magnitude.
Their magnitude is influenced by a large number of different faclors
(ef. Chap. T and I1). A very important faclor in this connection is the
extent of the pollen production and the pollen dispersal, i.e. what T have
called in Chapler 1 the production and the delivery factor respectively.
The literature contains information about the extenl of the dispersal
and the magnitude of the primary product factor in some cases. The
survey of FEGRT & IVERSEN (1950) shows thal the primary product
factor varies greatly in magnitude in different objects. In the com-
parisons published by the authors named the ralio in the exlreme cases is
as 1:10. 1 :20 and 1 : 40 respectively. Nevertheless the comparisons only
comprise trees producing an abundance of wind pollen. It is obvious
that the product factor ratio (the PFR-value) will rise lo very high
figures (and fall to very low figures respectively) il the comparison
comprises plants with wind pollen as well as insect pollen: especially



THE REAL SIGNIFICATION OF POLLEN DIAGRAMS 199

if in the latter case one keeps to the more extreme examples. e.g. lo
cases where the insect pollination is only effected by sspecialisisy,
Such figures as oo {and 0 respectively] can certainly be found.

If the PFR-value is known Lhe diagram values oblained can nalurally
be adjusted to the real values with the aid of equalion No. 1 and the
diagram in Fig. 1 respectively. It is comparatively simple to estimate
the magnitude of the said PFR-value if it is a case of a simple pollen
curve (i.e. cases where lhe NUM- as well as the DENOM-antagonist
represent a single species: cf. p. 189). Il becomes more difficull, how-
ever, if il is a case of a complex curve or a summation curve. 1t is then
much simpler to follow the method given below,

As an appropriate measure for partial elimination of the errors arising
in consequence of the differences between the primary product factors
IVERSEN (cl. FaGrlr & IVERSEN 1950 p. 87) suggesls that for Scandi-
navian conditions the pollen figures from the components having a spe-
cially high primary product factor be divided by four belore the dia-
grams are made. When the PFR-value is expressed by a very high
figure one should naturally divide by a higher number than four. It is,
however. very difficult to estimate the size of Lhis correctly. By dividing
by too small a number. the errors are naturally reduced. Here the cor-
reclion is often relalively slighl, however. IYig. 1 shows thal if the PIFR-
vilue is, for example. 100 and if one by the sdivision method» »reduces»
it to 25 or 10, then the remaining error is slill so great that the values
cannot very well be accepted. Adjustment is naturally impossible when
the PFR-value approaches oco. If the PFR-value is high an overvaluation
of il when using the division method causes the error lo »change fronts,
The visk of this new error being greater than the
primary error is extremely slight (el. Fig. 1}, On the
other hand. the said risk is considerable when the PEFR-value is ex-
pressed by low figures, eg. 1:1, 2:1, 3:1. 4:1 or reciprocally.
One should therefore have recourse lo IVERSENS
method only when it is a case of large differences.
Even if the melhod does not give total correction
in such cases and even if it is nol of much use in
the above-mentioned extreme cases, vet it always
results in a redwoetion of the existing errors, By
achieving lhis reduction. a pollen diagram has, however, been produced
in which the fluctuations have grealer real signification than in the
uncorrected diagram.
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IV. Relation between the “diagram-“, the “real-*
and the “K-value*.

1
The change in the diagram ratio was writlen as C, (cf. p. 190},
The relation between this and the diagram values is expressed by the
following equation icf. p. 191):
Di100—d)

= NS TR “quati No. 2.
4= 00— D) Equation No
The change in the real ratio was written (. Hence:
. RANB—n i : Vi
sy Equalion No. 3.

I ) e

The relations given by equations Nos. 2 and 3 are graphically illu-
strated in Fig. 1.

It the symbols introduced in Chapler I are used. the mass of the
NUM-pollen grains found will be rf at the »point of time fixed upon
as a basis for comparison». The corresponding amount of DENOM-
pollen is (100-r)f,. If they are divided by each olher the ratio of the
amount of pollen at the said time will be obtained. This is accerdingly:
rf o (100-r)f,. At the »point of time fixed upon as the subjecl for com-
parison» the amount of NUM-pollen was BRI and of DENOM-pollen
(100-R) F,,. I these are divided by each olher we get the pollen amount
ratio of RE : (100-R)F,. If the latter ratio is divided by lhat al Lhe
spoint of lime fixed upon as a basis for comparison» we gel:

_ RF\(100—1)fyy

(-)(I N Fr\ l‘"} — !{ |!"|| ;

3 Ri100— 1)
“(ef.p. 190, 192)  Cq—K :
ek 100G 100y < G ==K

. Equation No. 1.

From equations Nos. 3 and 4 we gel the following relation belween

the change in the diagram ratio. the change in the real ratio and the
K-value: :
(-'d

(-.-:K. ...... Equation No. 5.

The following relation belween the change in the real ralio, lhe
K-value and the diagram values appears from equations Nos. 2 and 5:

1 Di100—d)

(;r = K * am]—”' 7] [)) Vi e e L(['LIE[IIUU No. 6.
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Iig. 1. The relation between:

al the diagram-, the real- and the PFR-value. The diagram- and the real-value

are laid down on the axis of the diagram the svmbols are placed without paren-
thesis or brackels —; the PFR value appears [rom the figures on the curved diagram

lines, (0 shows lor example that the real value 1s 46 "o af the diagram value 30 Yo
is accompanied by the PFR-value 0.5.
bi two compared diagram valoes and the change in the diagram ratio. The

dingram values arc luid down on the axis of the dingram — symbols placed in
brackels 5 the change of the diagram ratio — the Covalue appears from the

figures on the eurved diagram lines,
¢ two compared real values and the change in the real ratio. The real values are

laid down on the axis of the diagram symbols placed in parenthesis —; the
change of the real ratio the C,-value — appears from the figures on the curved

diagram lines.
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The relation between the diagram values, the real values and lhe
K-value is [rom equalions Nos. 2.3 and 5 as lollows:

D100 — dir (100 — R R
di100 — DJR(100— 1)’ D e

) ]

Il is immediately clear from equalion No. 5 that
C,=C,only if K=1. But K=1 only if the product fac-
tors of the antagonists are unchanged or if they have
changed in a proportional manner. (The latler is really of no inlerest,
since such a case is hardly likely lo occur in practice.) If the product
factors of the antagonisls are unchanged the diagrams thus show the
changes in the real ratios correctly, The significance of this fact should
not be exaggerated, however.

[Lis elear from equations Nos. 2 and 3 and from TFig. 1, that a whole
series of different real value changes and diagram value changes respec-
tively lead to one and the same C - and C-value respectively. The
consequence of lhis is that even if K is equal lo 1 a more steeply in-
clined diagram line may correspond lo a less steeply inclined line in
the corresponding »real diagram» and vice versa. 1 nothing is
known about the relative magnitude of the producl
factors, the pollen curves consequently only show
the direction of the change even if K is equal to 1.
Theyv tell us nothing aboul the magnilude of the
change.

If. on the other hand, something is known about the relalive magni-
tude ol the produel factors. there is, however, a possibilily of forming
an approximalely correct idea of the changes even from a quantilative
point of view with the aid of Fig, 1. If the product factors are known
to be almost the same. il is naturally permissible to aceepl the deflection
of the curves straight away. If the section of the curve in question is
known to lie too high or too low on account of the product faclor ratios
(el. Fig. 1). the degree of inclination of the section of the curve in
question should be replaceds by one leading lo the same ratio change
but lying lower or higher respectlively in the series exemplified in
IMig. 1. If one has a rough idea of how much too high and too low
respectively the curve section in question lies. there is a possibility of
roughly estimating the magnitude of the necessary adjustment.

The above shows Ihal cerlain readings can immedialely be made
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in sections of pollen curves characterized by the K-value [. Such a
K-value must. however, be described as extremely
rare. Most pollen diagrams contain curves where
al least one of the antagonists consisls ol a com-
plex of differenl species. If these species have dif-
ferent producl factors the variation in the com-
position of the complex must lead to K-fluctua-
Lions. This matter is further elucidated in Chapter VIII.

[t is naturally much simpler to follow IVERSEN'S recommendation
fef. p. 199) than to proceed in the usual way and then adjust the dia-
grams in accordance wilh the above. By dividing the figures which
express the number of pollen grains ol different kinds found by figures
chosen with regard to the approximate magnitude of lhe existing pro-
duct factors, the adjustments can already be made before lhe diagrams
are plotted. The same drawbacks inherent in the method when it is a
case ol the circumslances discussed on p. 199 are. however, also
inherent in it here.

V. How is “status quo“ indicated in the diagrams? What is the
signification of the rising and falling lines in the diagrams?

1.

IF'or each K-value there is according to equation No. 5 a definite
Cvalue which results in € =1, and a definite C_-value which results
in C,=1.

If sstatus quos exisls in reality ie. if € =1, equation 6 gives the
following:

D{100—d,

*d100—D)" [Zqualion No. 8.

If K is greater than 1 we then gel:
D(100-d) >d100-D) ;

D>d;
o Ad>0.

»Slatus quor thus corresponds to a rising line in
the diagrams if K is greater than 1. The lines which in
these diagrams despite lheir rising course illustrate sstalus quo» are
termed (ef. Chap. 1) »eu stalus quo liness (abbreviated to ESQ-lines).
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Follen diagrom

k>1

‘Real diagram”

k>1

ESQ
Ge————06ESQ
0PSO S
-~
b 8
o PSQ

k<1 k<1

SRR -

£SQ

Fig. 2. The course ol the ESQ- and the PSQ-line in the pollen diagram and in the
real diagram: when the K-value is grealer than 1 and when it is less than 1.

If K is less than 1 we gel in the same way D<d, ie. Ad<0. The
ESQ-lines of the diagrams will this be falling lines
when K is less Lhan 1.

If K=1 the EISQ-lines are naturally horizontal.

Sections of curves running horizontally in the
diagrams do not consequently illustrate -status
quo» in reality if K has another value than 1. These

false» status quo lines are termed (cf. Chap. I) »pseudo status quo
lines» (abbreviated to PSQ-lines).

The condilions here discussed are illustrated in Fig. 2.

In consequence of the ratios illustrated in Fig. 1 the ESQ-lines for
each definite K-value will incline in different degrees when correspond-
ing to dilferenl diagram levels. There is no diffieulty in conslrucling
them when the K-value is known. Fig. 3 shows how the construction is
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Jnversion

20ne

IFig. 3. Construction of the ESQ-line and the appertaming inversion zone. The curved
line and the right hine ssuing from origo are drawn in accordanee with g 1 —
Line Li represents a rising diagram line which corresponds to a falling one in the
sreal diagrams; Ls and Ly are qualitatively correct hut guantitatively deviating lines

done and how the ESQ lines corresponding to the same K-value run in
the different zones of the diagram.

Fach »horizontal» diagram area »spanned» by an
ESQ line (cf. Fig. 3) is called in the following, for
reasons explained below (p. 206}, an inversion zone.

5

With the aid of equation No. 4 one can determine the real ratios thal
correspond lo the PSQ of the diagrams. If C,—1 we get:
1(100—R)
R{OI00 —a) . mn e

Equation No. 9.
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If K is greater than { we find thal Ar is less than 0: if the former is
less than 1 we lind that Ar is greater than 0. 1f K=1 Ar is nalurally 0.

The PSQ-lines thus occur in the »real diagrams: as Lalling lines if
K is greater than 1, as rising lines if K is less than 1 and as horizonlal
lines if K=1.

The relation belween the 1ESQ- and the PSQ-lines in pollen diagrams
and in sreal diagrams- is illustrated in fig. 2,

3.

It is clear from the above thal the horizontal sections of the pollen
curves only indicale status quo when K=1. When K is grealer than 1
they indicate a change in the negative direction. when K is less than 1
in the positive direction. It will itmmediately be realized
fef. Fig. 2and 3) thalt the ratios illustrated in the pol-
len diagrams by means of rising lineswhen the ESQ
line in question falls and those illustrated by fall-
ing lines when the ESQ line in queslion rises. are
not subjeel to qualitalive deviation. The same is
also true when the diagram section inclines in the
same direetion as the ESQ Iline in queslion but to a
higher degree Lhan the latter. In all the said cale-
gories there is quantilative devialion, however.
That is clear from Fig. 2 when it is posilive and when it is negative,
A line thal inclines in the same direction as the
ESQ line in question but to a lesser degree than the
latter is. on the other hand. subject to qualitlative
deviation. When such a line ereates the impression
thal a maximum exisls, a minimum exists in reality,
and vice versa.

If the magnitude of the K-values is known, there is of course the
possibility of adjusting the diagrams by construction of the so-called
inversion zones, i.e. the zones sspanned» by the ESQ lines in question
(ef. FFig. 3). One then knows (hat the line ([ESQ in Fig. 3) which may
possibly run up (down) o the upper (lower) limit of the inversion
zone, represents status quo. that the line (line L, in Fig. 3) that runs
oul inlo the zone but does not reach the said limit, should be »inverted
— hence the term »inversion zone» - ie. il il is a rising line it should
be exchanged for a falling and vice versa. The line (line L, in Fig. 3)
that continues after having intersected the inversion zone and the line
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(line L, in Fig. 3) that does not run into the zone in question at all,
exhibil. on the other hand, the correcl course (but nol the correct
degree) ol inclinalion.

4.

Thal which has been pointed out in the last part of lhe above para-
graph 3 is of no particular interest. however. No one 1s likely to use
the melhod. If one knows the product ratios [rom the various occasions.
which is a pre-requisite condition for knowledge of the different
K-values. one nalurally makes the adjustments before plolling the
diagrams: one uses in other words Lhe method proposed by IVERSEN
icf. pp. 199 and 203). The so-called inversion zones are
of great interest, however, Iin cases where Lhe
K-values are not known but when a general idea
can be formed of the limits of the K-value varia-
lion.

A pollen curve is composed of lhe lollowing conseculive poinls: Dy,
D,, Dy Dy, ete. ele. If separate pairs of points are compared with each
other. one naturally obtains different K-values. The varialion in magni-
tude can be expressed by indicaling the maximum K-value which occurs
il the separale poinls of the diagram are compared in pairs with each
olther in everv imaginable way. This K-value is called below K It
one draws through the diagram poinls vertical lines which are bounded

max®

al the top by the upper limit of the inversion zone corresponding to K=
} K..owo and at the bottom by the lower limit of the inversion zone cor-
responding to K=1 :}J g, ... one gels the ranges of variation which the
separale poinls in the diagram represenl in consequence ol the fluctua-
tions in the K-values. The construction will be found in Fig. 4.

It will immedialely be realized (hat it really is a case of correct
ranges of variation. When passing from D_ to D K has a value which
lies somewhere between K, and 1 : K, or which coincides with one
ol these extreme values. II' R is represented by the highest point of the

mux

corresponding range of varialion conslructed and R_ by the correspond-
ing one’s lowest, it is obvious thal K=K, il the ratios are reciprocal
K=1:K,,. If R_and R, are represented by some other pairs of poinls
in the appertaining ranges ol variation. K lies belween the said extreme
values.

By constructing the ranges of variation which the poinls represent. it
is possible to appraise the signification of the points of the diagram.

14 Botaniska Notiser 1952
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Fig. 4. Construction of the ranges of variation represented by the separale poinls
Dy, Do, Dy, eten of the pollen curve, when Ky 1s known, The arrow heads indicate
the upper and the lower limit of the ranges of variation. - The curved lines and the
right line issuing from origo are drawn in accordance with I'ig. 1. — The fol-
lowing is obwvious [rom the construction: The sreal curves lies somewhere in
the field that is limiled by the lines running between Lhe different arrow heads.
Ra and Ry are higher than Rj, but it is impossible to delermine if Ra is greater or
less than Ry, R and Ry.

Value R is certainly higher (lower) than R if all
the points in the range of variation which D_ re-
presents lie higher (lower) than all the points in
the range of variation which D_represents. If the
relation belween tlwo compared ranges of variation
is otherwise. it is impossible lo delermine a priori
whether the corresponding real values are equally
greal or which is greater than the other.

D
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VI. Which diagram fluctuations can be accepted?

Two diagram poinls indicate Lhe real ralios qualilatively correctly
only if the upper limit of the range of variation represented by the lower
diagram point does nol reach up to the lower limil of the range of
variation represented by the higher diagram point (cf. Chapter V.).
A great deal of lime is needed. however. to consiruct the range of varia-
tion for each diagram point in accordance wilh what was stated
Chapter V. It is simpler lo provide the diagrams with a system of lines
showing how the limits of the range ol variation appear in the different
levels of the diagrams. These boundary lines are inserted in the fol-
lowing way:

The inversion zone which applies for the D-value 30 % is con-
structed, the K-value being put at VK. and 1 :VKy.. The upper and
lower boundary line of the double zone lhen coincide with D-values
which ean he written as (50 | A)%0 and (50— A)%, where A is a quan-
tity that depends on K, By constructing the inversion zone which
applies for the D-value 50+ A)%. when the K-value is VK,,,.- and that
which applies for the diagram points (50—A)%, when the K-value is
1V Ko two addilional zones are obtained which lie symmetrically
round the double zone first conslrucled and which are bounded at the
top and at the bottom respectively by the D-value lines (50-+-A * B)%o
and (50 - A —-Bi% respectively. This process is repeated afterwards
with the new lines thus obtained as a starting point and with those
oblained through successive repetitions. The diagram will then become
divided into a series of zones (Fig. 5 and 6) having special qualilies
and delimiting each other and lying symmetrically round the 50 %o
line. Each diagram point lving on oneof these zone
boundaries then represents a range of variation
which extends from the zone boundary lving nearest
below. If the poinl lies in the lower parl (cenlral
part, upper part)] of a zone it represents a range of
variation which extends from the lower part (cen-
tral part. upper part) of Lthe zone lying above Lo the
lower part (central part, upper parlj of the zone
lying below (ef. Fig. 6). For two diagram poinls lo be »separale
in reality» it is thus necessary for the vertical distance (o exceed the
distance between the upper and lower limit of the double zone in
question. (The upper, central and lower part of the separate zones do
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Fig. 5. The relation between the K -
inversion zones, Cf. text on pp. 212214,

value and the upper and lower limit of the

not, however. correspond exactly with ecach other. Cerlain changes
oceur, which are connected with the depth of the zone.)

In the second part of Chapter IV it was staled thal the pollen dia-
grams show direetly the qualily ol the change when the K-value is 1,
bul that also under Lhese circumslances they only exceplionally provide
criteria for appraising the magnitude of the changes. For the same
reasons as lhose then given, the ranges of varia-
tion which do not overlap also show Lhe direction
ol the change, but only in exceptional cases do they
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Kmax: 2 KMQX:- 4 Kmﬂxz 9

IFig. 6. The relation between the upper and lower limit of the inversion zones

when Kax has the value of 2, 1 or 9. The dotted lines illustrate the boundaries between

adjacent inversion zones. The endpoints of the different curve sections are examples

of how far from cach other diagram points in different zones of the diagram must

lie for it to be certain that they illustrate separate real values. The arrow heads

illustrate the upper and lower limit of the range of variation for the lower and
upper curve poinl respectively, See also Lext on pp. 209, 212, 214,

provide any information aboult the magnilude of
the changes.

It follows from lhe above that the possibilitics of attaching import-
ance to the fluctuations of a pollen curve decrease according as the



212 FOLKE FAGERLIND

width of the zones inserted in the diagram increases. The width depends
upon lthe magnitude of K, .. i.e. upon the magnilude of the existing
K-value fluctualions. The width of the zones can easily, with the aid of
equalion No. 8 {in the first part of Chapter V), be illustraled graphically
(Fig. 5} and with equalions. The 50 %-line separated the two ceniral
zones lrom each other. The equalions for their boundary lines. which
are nol shared in common, are then obtained (ef. equation No. 8) from
the Lwo systems:

s _ P(100—d) s D{100—d)
max™ d(100 — D)’ mar (100 —D)’
d = 50; d==50;
100 bo R 100 ; Equations Nos.
R Ko -1 10, a & b.

The lines which delimit the following zones al Lhe top and at the
botlom respeclively, are satistied by the equalions obtained from the
two syslems:

o l)illi{}—d = D100 —d)
K. = e 3
max " q(100 — Du l max " ([ 100 — D)
100 100
d = K_U‘J 21 ; "’-il-
] 1 o P . Wl
B 100 . S lll_O_. Equations Nos.
Ko+l Koo+ 1 10,2 & b.

The equations for the following lines are oblained in a similar way.
These are thus:

D=100:(K,.'+ 1) and D=100: (K.’ —1). EquationsNos. 10,a& b

D=100: (K. +1 and D=100:(K?, . + 1. » 10,a&b
D=100: |]1"m +1)and D=100: ;'Kfl;:x -+ 1). » » 1l0ga&b
D=100: (K, 2?"+1}and D=100: (K} 1). i > 10,a&b

The positions of the separate boundary lines are illustrated graphic-
ally in Fig. 5. The diagram given here shows that the depth of the more
central inversion zones increases quickly with an increasing K, -value.
With the exception of the 50 %g-line the lines demonstrating the posi-
tion of the boundary lines approach asymplotically the 0- and 100 Y/o-
lines of the diagram. This approach takes place comparatively slowly
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for the first lines but al increasing speed tor those (ollowing successively.
The number of »praclically usables zones therefore
diminishes rapidly wilh an increasing K, .~valuec
Fig. 6 also shows how the zone and boundary line grid appears in dia-
grams where K, has values of 2, 4 and 9. 1L is immediately clear thal
even comparatively insignificant curve fluctualions — for example those
which amount to or exceed the change from the percentage 10 to 29,
from 20 to 35. [rom 30 to 48, from 40 to 38. from 50 lo 68, from 60 to

76 or vice versa — should be accorded real signification when K.
is 2. When K, is 4 the fluctuation must be greater at least from

10 to 31, from 20 to 51, from 30 to 63, from 40 to 73. from 50 to 81.
[rom 60 to 86, from 70 lo 91, from 80 to 94, from 90 to 98. ete. — for
significance to be accorded lo them., If K . is 9 they must be still
grealer, viz. [rom 10 to 51, from 20 to 71. from 30 lo 78, from 40 to 00.
from 50 lo 91. from 60 to 93, from 70 to 96. from 80 to 97. from 90
10 99, cte. 'rom this it is quite clear that pollen cur-
ves with nol too small fluctuations are of value
when K, is 2 or less and if Lhe flucluations are
wider also if K., reaches 4 When K,,, reaches 9 or
a still higher figure lhe pollen curve is withont
value in most cases.

Ilisobvious from the above Lhat attention musl be
paid to the K, -value when judging the significa-
tion of a pollen curve. Il one is convinced that this

Ty

does noltexceed 2, 4 ele, one must supply the dia-
grams with a corresponding zone- and boundary
line system and srejectl» the too low [luctuations.
If the K,,,-value is high owing to the species studied
having too differenl product ratios (ef. Chap. VII), one
should »bring these differences within reasonable
limits» by using the division method recommended
by IVERSEN. (For cases where that is not possible. see Chapters VIT and
VIII.) In cases where il is quite impossible lo judge Lhe

magnitude of the K,,.-value for example when it
is a question of a strongly heterogeneous delivery
area (cf. pp. 194—196) there is of course no possibility

of conslrucling the zone- and boundary line system.
Whelher it is a question of small or large curve
fluctuations one consequently lacks in these cases
every possibility of determining whelher these are
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mainly due to a change in the percentage composi-
tion of the PD-area under consideralion. whether
itis mainly due to a change in the K-values ol the
components included or whether both of these phe-
nomena have playved an imporlant role simultane-
ously.

VII. Dependence of the K-value on the composition
of the NUM- and DENOM-vegetation.

In a complex curve the DENOM-components are called DENOM,,
DENOM,, DENOM,, ete.,, By di=dy), D(=Dx), ri=ry), Ri=Ry),
dp(=[100—d]}, Dp(=100—D]. 1p{=[100-—r]}, Rp(=[100—R]), dp,
Duss o Rprs dpi, Dps, e, Rpas dpa, Dpg, Tps. Rpg. ele., are expressed in
the usual order lhe diagram- and the real values for the NUM-com-
ponent. for the DENOM-vegetation regarded as a unitand for the different
DENOM-components respeclively. The d,-value (=the [100-d]-value)
and the Dj-value (=the [100-D]-value) are condilioned to ay, %o and
to A, %0 respectively by DENOM,, to a,,%0 and to A% respectively
by DENOM,, lo a,,% and to A% respeclively by DENOM,. ete. The
product faclors which characterize NUM, DENOM,. DENOM,. DENOM,,
elc., are assumed to be constanl. Thus they are called. when it is a case
of conditions represenled by d. r, ete., as well as when Lhey are re-
presented by D, R, cte., Fx, Fui, Fpa, Fpa, ete. The product lactor
which characterizes the DIENOM-vegetation if Lhis is regarded as a unit
is. on the other hand, different in the two cases; they are called f and
Iy, respectively. If the quantity 100 : (ryFx 410 For | toalFpa 4 vpgFis -,
ele.) is expressed by Q we gel directly and [rom the definilion for the
term product factor (cf. p. 189) the following system:
ap,dy :

100 °
dpn= 1'Hul'11mQ :

=1, 2.9, 6lé:

{li]n ==

apadp

=i.0“['nlln(\).

Fpn

rpy surface units are characterized by the produet factor Ty, 1
by Fus, 1py by iy, ete. The producl factor which characterizes the
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DENOM-vegetation regarded as a unit. i.e. f, is then an average. Thus
we gel: %5

j : Z o
1.1'———\‘ ol

~ I'py

From that relalion and those immediately preceding we gel:

_Apn - dy
= s 100F p, - Q

liiﬂn

I‘ll
xR e dn

~ 100Fy, - Q

»
— dpn

o “ aApn :

— 1:‘l)n

g fri

But: X a,,=100;

., 100

3 \1 Apn ;

e 17]_,”

In the same way we gel:

The K—value is the same as Fyfy @ £yFp (el. p. 192). The product
factor of the NUM-vegetation is, however. assumed lo be conslanl.
Fy and fy are thus of the same magnitude. By dividing the above
assigned [ -value by the above assigned F -value we therefore get:

\_‘ A‘['Ill
— [
n - . .
1 s e T Equation No. 11.
“Eli)]i

et an

The condilions are of course much more complicated if not only
the DENOM- but also the NUM-vegelation is composed of a complex;
e if it is a case of a socalled summation curve (ef. p. 189). Equation
No. 11 b below is of general application. It is deduced in the same
manner as equation No, 11,

5 Apn 3_‘ Anp
K=HT‘ D e .. Equation No. 11 b,
Vi A

- FDI‘I o FNn
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Liquations Nos. 11 and 11b will gel a special simple shape if the
NUM-vegelation is conslituled of only one. and the DENOM-vegelalion
of only lwo components. Then we get:

A])] 100 P— "’\.Ul_

K— Fm s S
dpy 100 - dpy :
Fu l“n-:

L Am_‘lm - (100 Api )

5% (100 — ap ) Fy;

% ap Fpy

If Fp, is T times as great as F; we get from the last-mentioned
equation:
l[]ﬂf—;\;;ll'[' -1

= . Squali No. 12,
Y00 - e T— 1) Equalion No. 1

The relation belween K. a, and A, in the special case now dealt
with is illustraled graphically for some different T-values in Fig. 7.

It will immediately be realized even without access to formulae and
graphs Lhat the following applies in respect of each complex curve:
If the variatien in the composition of the complex is so strong thal in
one extreme case the complex only consists of the species with the
lowest produet faclor and in the olher extreme case of lhe species
with the highesl product lactor lhe K-fluctualions will be violent; K
will have the same value as the ratio which is obtained when the grealer
product factor is divided by the lesser.

IFigs. 7 shows, in accordance wilh whal has been slated above, thal
K. can never exceed the actual T-value il this is greater than 1 and
never ils inverted value i the T-value is less than 1. When the T-value
is 2 or '/, K___can lhus never exceed 2 however the composition of the
complex varies. The magnitude of the range of variation (ef. Fig. 7)
which limits K to 2 or to still lower values. decreases when the
T-value rises above 2 and falls below '/, respectively.

Equation No. 12 can be written thus:

100
> o e A
e
T—1 am

If T=oc, it will immediately be realized that the following relalion
exisls:

|
|
1
!
1
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Fig. 7. The relation belween the T-value, the K-value and the percenlage composi-
tion of the DENOM-pollen mass. — CI. text on p. 216.

s'xlll

dp

== wiuisids Squation No. 12 b,

IFrom this equation as also from the graphs in
Fig, 7 it will be seen that K., rémains below 2 a5
long as the ratio between A, and 2, lies between
Yooamd 2 if T=oe. 1f the sald ratio lies jusl at the
given values K, will be exactly 2, The magnilude
of the range of variation which limits K t6. 2. 0%
to a lower value thus tlends to a minimum that is

max
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nol less than 50 % of the lolal rance of variation
when the value of T rises above 2 and when it falls
below .. The graphs and cquations show that the
displacemenl towards this minimum value is rapid.
In the same way it will be realized that the magni-
tude of the range of varialion which limits K, to
4 or to a lower value lends atthe same time to a
minimum that is not less than 75 % of the total
range of varialion, ete

9

The circumstances explained in the above sce-
tion are, in my opinion. exceedingly interesting. 1
am of opinion that il is thanks to them that »un-
adjusted» pollen diagrams are often of some value
inspite of everylhing. Even if the pollen-delivering
components included have entirely differenl product
factors, K,,, remains within reasonable values (here
all influences affecting the K,..-value that are not
connected with the percentage composition of the
DENOM-vegetation are naturally disregarded). except
in the case of curve secltions exhibiting extreme
variations in composition. The reliability of the
diagrams can therefore be »regulateds by means of
relatively narrow inversion zones. It musl not be
forgotten, however, that there can nonelheless be
separate points which require much deeper inver-
sion zones and that one seldom knows anything de-
finite about where these poinls are (see [urlther seec-
tion 4+ belowj.

3.

The discussion al the end of paragraph 1 and in paragraph 2 is
based on the special case when the complex only consists of lwo com-
ponents. The principle is the same. however, when the number of com-
ponents increases. The components can then be divided into two groups
of components: the T-value will then lie between two extreme values.
The discussion seems to me lherefore to have general application.
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4.

If one works with a case in which the complex only consists of two
componenls, one has access to cerlain clues when il is a question of
judging whelher a certain curve section has required a deeper inversion
zone than others. If a rising (lalling) section ol a curve corresponds
to a decreased (increased) or unchanged a(A)-value and the T-value
is relalively high. then. according lo equation No. 12, lhe change in
the curve has undoubled real signification; il it corresponds instead to
an obvious increase |decrease) in the said value, the deeper inversion
zone is required. In such laller cases it is not possible to determine Lhe
depth ol this zone without a knowledge of the true magnitude of the
T-value and without having placed this in relation lo the registered
change in a(A).

Appraisement is much more dillicult if the components of the com-
plex number are more than lwo. [ circumstances permit these to be
divided into groups ol which one contains the components with the
low product factors and the other those with the high, conclusions
may perhaps still be drawn. The risk of false conclusions increases,
however, according as the differences between the higher product factors
of the first group and the lower ones of the sccond group decrease.
These dillicult questions of appraisement are diminished, however, il
the figures obtained have been adjusted from the beginning by means
of the IVERSEN method.

DR

The above observations in paragraphs 2 and 1 only apply if the
PD-area exclusively conlains plants that have delivered considerable
amounts ol pollen to the sample mass. If the area also comprises plants
with a poor or non-existent delivery capacity, then the whole thing
falls to the ground. The T value then approaches ~o. Bolh aj;, and A,
are in these cases small quantities: they are hardly or not at all regisir-
able. Thev approach in other words the value of | :oc. The ratio be-
tween lhem can accordingly be both 0 and o© or somelhing inter-
mediate, When T is o¢, the K-value in accordance with equation No.
12 b is the same as the ratio belween Ay, and ap. K, has therefore
in the case in queslion extremely different and enlirely uncontrollable
values, Consequenltly there is no possibility, unless
quite exceptional conditions exist. of interpreting
pollen diagrams when the PD-area contains species
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with an extremely low or non-existent delivery ca-
padcity In these cases every ¢urve fluctuation can
have real signification, can be false owing lo the
fluctuation of the K-value in connection with vege-
tational echanges nol registered in the diagrams or
can have any kind of intermediale significalion
whatever. This ¢ritical case cannot be sforced» with
the aid of the IVERSEN method either. Iere the adjust-
ments would require the unadjusted pollen grain figures of the pollen-
delivering componenls o be divided by oo. which naturally does not
lead lo the desired result.

If one excludes from the analysis a plant represenled by its pollen
in the sample mass. then this plant has been treated as though il had the
product factor 0. In other words one has made a mistake. Even if this
is of no importance in itself. a sysltem has thereby been ereated which
cannol be appraised. owing to the fact that it is no longer possible lo
check Lhe fluctuations of K. This case is further deall with in Chapter
VIIL

6.

Even il both the NUM- and DIEENOM-vegetalion consist of one single
species, fluctuations undoubtedly exist owing to the composilion. The
two lypes of vegelation may comprise plant specimens. biotypes, eco-
tvpes, cte. wilh varying pollen production capacity: the types of vege-
tation may be composed of differenl proportions of these during dif-
ferenl periods. There is, however, reason to regard the T-values as
being relatively low in these cases. This means thal one merely needs
to use narrow inversion zones.

The dependence of the K-fluctuations on the composition of the
NUM- and DENOM-vegetation comprising differenl species, the above
indications and the statement that the IVERSEN method never effecls
complele correction (cf. p. 199). make it necessary always to »use»
inversion zones when reading pollen diagrams.

VIII. Can elements whose pollen has been found in the sample
mass be excluded when constructing the diagrams?

FaEGrt & IVERSEN (1950) write: »One very important point is the
pollen sum that forms the basis for the calculation of percentages. The
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pollen sum should comprise all species forming the topmost layer of
the vegetalion under invesligaltion.» SELLING (1951) slates: »The idea
that the diagrams cannol be decisive unless they comprise everything,
may a priori be deemed wrong.» Who is correct? SELLING illustrates
his statement by comparing the rhythmies of the diagrams when a
larger or smaller number of the components have been excluded. The
train ol thought seems to me to be that the curves are reliable if the
inclusion (or exclusion) of a further one or two components has
no very fundamental effect on the rhythmics of the curves. Is that
correct?

Two poinls on a pollen curve represent the %o-value d and (d+ Ad).
A kind of pollen that has not been included in the diagram is repre-
sented in the sample mass which corresponds Lo the first diagram point
of h grains of pollen per 100 grains of the tolal number given in the
diagram for the occasion in question. The corresponding figure which
corresponds to the second diagram poinl is (h--Ah). If this kind of
pollen is now also included in the diagram, the first point will represent
the percentage figure of 100 d:(100—h) and the second point
100 (d + Ad} : (100+h-+ Ah). The new curve-line will then exhibit the
same inclination as the original one if 100 (d-++Ad) : (100~ h+4+Ah)—
= 100d: (100 | h)=Ad; the same direction of inclination bul loo steep
an inclination if the said difference is greater than Ad. and the same
direction of inclination but too low an inclination if it is less than Ad
but grealer than 0. If the said difference is less than 0. the new curve-
line inclines in a different direction from its original one. The change
in inclination thus takes place when the said difference is 0. At lhe

equalizalion limit» we thus have the relalion:

100d  100(d+44d)
1004+h  100-+h-+Ak’

Ah 100--h ! ! :
"'.;\rl SR i T Equation No. 13,

The highest possible value of d is 100: the lowest possible value of
his 0. It follows from this that (100+h) is equal to d only if d has ils
maximum value al the same time as h has its minimum value, and that
(100-+h) is greater than d in all other circumslances. Equation No. 13
shows then that Ah and Ad are equal only if d has ils minimum value
alb the same time as h has its minimum value, and that h is greater
than d in all other circumstances.
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Al the requalization limit» Ah is thus greater than Ad except in the
said extreme combination, which is of no inlerest, however. Thus two
things are required for lhe section of a curve to change its direction:
1) that the »frequency curve: of the ‘newly included» element inclines




THE REAL SIGNIFICATION OF POLLEN DIAGRAMS 223

in the same direction as the said section, 2} thal the former exhibits a
steeper inclinalion than the laller.

Equation No. 13 and these observations are illustrated graphically
in Fig. 8 The graph shows Lhat the excess of inclination required is
often considerable. Al first it increases slowly and then more and more
rapidly. when the d-value runs from 100 % to 0 % . When the d-value
is quite small, considerable excess is consequently required. The requi-
site excess ol inclinalion also increases wilh an increasing h-value,
The demand for an excess ol inclination thus becomes exiremely
great. when it is simultaneously a question of a low d- and a high
h-value.

[tisclear from what has been said that the inelu-
sion of anew element into a pollen diagram cannot
very wellchange the course of the diagram’s curves
except in very few points and that there is often
no fundamental ehange at all. The inclusion of a
new element tor the exclusion of one previously in-
cluded) will therefore only in exceptional cases
change the course of the original curves in any fun-
damenltlal way. Every new incorporation results in changes, how-
ever; changes in the degree of inclination of the various sections and in
exceptional cases in lhe direction of the inclination ol a section or of
a lew sections, The inclusion (or exclusion] of a further element causes
similar effects, The said changes are then uninfluenced, wholly or
partially eliminaled or augmented. 1t is therefore by no means out of
the question that the pollen dingram will exhibil an entirely different
rhythm when it is complete from thal exhibited when il only conlains
a small number of elements. The demonstration that the
inclusion (or exclusion)of one or more components
does nol change the rhythmics of the curve shows
therefore nothing atall: itconstitutes no criterion
of a »stabilization point» having been reached. No
such poinl exists until the whole is complete. Con-
sequently one must regard pollen diagrams from
which one or more of the elements forming the top-
mosl layer of the vegetation under invesligation are
absent (have been excluded) wilh great suspicion.

13 Bolaniska Noliser 1952.
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IX. Concluding remarks.

As a final resull of the discussion carried on in the various para-
graphs and chaplers it may be said:

If the IVERSEN method has been used. il the PD-area
is practically homogeneous, if species are lacking
wilh slight or non-existenl delivery capacity, and
if all the kinds of pollen delivered from the top-
most layer of the PD-area to the sample mass have
been included. then importance should be attached
tlo the diagram fluctualions: also lo those which
oscillate slightly outside comparalively narrow in-
version zones (such as correspond to K, =4 2 and
perhaps in ceriain cases still lower).

[f any of the said pre-requisiles are lacking, il is
very hazardous to draw conclusions from the dia-
grams.
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Smirre uppsatser och meddelanden.

Chamaedaphne calyculata (L.) Moench, Dianthus suberbus L.
och Euphorbia esula L. funna i Lappland.

Under sommaren 1950 och 1951 hade jag formanen all i min tjinst vistas
nigra manader 1 olika byar i Gillivare socken. I denna ur hotanisk synpunkt
yviterligl daligt undersokta socken gjorde jag minga intressanta vixtfynd, av
vilka de allra intressantaste hiir meddelas, Samtliga éro hell nya [6r Lappland.

Chamaedaphne calyculata Det forsta fyndel av denna art, finn-
myrten, gjorde jag hosten 1950, 2—3 km Oster om bebyggelsen i Hakkas by,
Gilllivare socken. Forekomslen omfattar ett omrade av myr och forsumpad
skogsmark om c:a 50 hektar, diir denna vixt forekom ymnigt, flickvis
dominant inom risvegetationen,

Sommaren 1951 fann jag aler finnmyrlen pa en annan lokal inom samma
trakl. Denna ging c:a b km SSV om hebyggelsen. Forekomstlen dr hir riklig
pia ciaoen hektars yla.

Finnmyrten iir tidigare endast kiind frin Norrbollen. Mina fyndlokaler ligga
7—8 mil viister om nirmast kitnda lokal, Ohtanajirvi by i Korpilombolo
sccken. De iiro de hittills viistligast kiinda 1 Norden.

Dianthus superbus. Sommaren 1950 fann jag pa anvisning av en
bybo, f.d. smaskollirare NuTrti, prakinejlikan viixande pia en lorr grismark
intill en giard i Hakkas by, Den forekom hiir i ett hundratlal exemplar pa en
yvita av cinoen fjirdedels hektar, Markigaren uppgav, att han iakttagit den
vackra blomman sedan atminstone 20—30 ar tillbaka.

Prakinejlikan har torutom en sydlig forekomst 1 Skine och sddra ITalland,
en nordlig i Norrbotten. som nu med detta fynd uldkats med en lokal i
Lappland.

Min hiirmed rapporterade fyndort ir den nordligasle i Sverige.

Enphorbia esula Sommaren 1950 fann jag varglioreln vid fiboden
¢ 4 km soder om bebyggelsen i Hakkas by, Gillivare socken. Den forekommer
hiir i elt myeket livskraftigt bestiand pa c:a et ar a en sedan 30 —40 ar tillbaka
nedlagd akerlapp. En gammal bybo uppgav, atl han iakitagit vixten sa linge
han kan minnas. Formoedligen har vargloreln kommit hit med hd soderifran.
Ett numera igenrasat skogsstall finns strax intill. Inom sjilva bebyggelsen i
byn har jag forgives efterspanat vargtbreln.

Enligt Hurris: sAtlas dver viixternas utbredning i Norden» dr vargtoreln
mycket sillsynl i norra Sverige, Ingen prick finnes fér hela Lappland, 1
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Norrbolten finns diremot en dvlik vid kusten strax soder om Kalix alvs myn
ning. Den av framlidne lektor HERMAN SveENONIUS meddelade fyvndplatsen.
Oscarsvary 1 Lulea, (Svensk Bot. tidskr. 1925 s. 470) ar e markerad. Anlingen
har denna lokal [orbisetts eller har en felmarkering skett.

Min fyndort ar den nordligaste 1 Norden.

-

Lulei den 7 mars 1952, INGMAR PILSTROM.

Nagra Hieraciumfynd i Skane.

Hieracium sublerdentatum K. Jon. & G. SaM. 1 Bot. Not. 1924
sid. 155, Ny for landskapet. Forut kind fran Halmstad och Knared 1 1lalland
gamt Femsjo och Lidhult 1 Smaland. Funnen 1947—49 1 Brunnby sn. 1 bok-
skogen Branneslyvekan vid Krapperup. 1 vagskirningen vid Brunnby Kkyrka
samt bland enbuskar vid stigen uppat Hakull pa Kullaberg. De skanska exem-
plaren avvika nagot fran lypen genom starkare harighet pa holkarna.

H. colliniforme N. & P. funnen 1951 pa skuggig graismatta pa gamla
begravningsplatsen inne 1 Malmo stad. Arten. som torde vara inford med gras-
fro, ar 1 Skane tidigare insamlad pa foljande lokaler:

Lund utan datum Herbarium Ewrias Frigs (U).
» 1836 Hanrrman (U},
» 1867 »A. Fo» (RM).
3 1875 S. A. TvrLseRG (U).
Skarhult 1886 GUNNAR ANDERSSON (RN, U, 1. Gbg).
b 1894 CoOsTER (RM. L. Ghg).

H cruoentifolionm Daaist. & Lis. Gladsax sn, sandbacke S om
Brosarps sin. 1949.

H pinnatifidunm LONNR Degeberza sn. Brenge, vagkant 1949, Gladsax
sin. Tjornedala, angsmark mnanfor strandvallen 1919, Ivetofta sn. Hakanryd,
glianta 1 bokskog 1949,

Samtliga arter aro bestimda av lektor EriK Arvouist 1 Eskilstuna, For god-
hetsfullt lamnade herbaricuppgifter har jag att lacka docenterna SMITH i
Uppsala och Norpizpi i Lund samlt fil. doktor Cane Bros 1 Goteborg.

Saltsjobaden den 12 mars 1952 CARL-AXEL TOREN.

Nagot om floran pa grdonstensbergen i Glimakra socken.

Glimakra socken ligger helt inom nordastra Skanes urbergsomrade. De losa
jordlager, som tiacka berggrunden. utgoras huvudsakligen av en naringsfatlig
moran, hildad av gnejs och ljus granit. 1 socknen forekommer det emellertid
ocksa basiska gingbergarter, hyperit och diabas, som givit upphov till en
niringsrik morian. De {ro morka till fargen och kallas med ectt gemensamt
namn sgronstens eller »svart granit:. Dessa gronstensberg dro oftast lang-
strackta och ga huvadsakligen 1 nord-svdlig rikining. Endast ett fatal av gron-
stensbergen ga upp 1 dagen, de flesla aro tackta av ett mer eller mindre tjockt
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lager av moringrus. Storsla intressel ur botanisk synpunkt tilldrager sig de
lattvittrande gronstensberg, som ligga viligt och som aro delvis blottade, tex.
bergen vid Rumperod och Biskopsgarden. De forra ligga 23 km N och de
senare 15—17 km NNO Glimakra samhalle.

I anslutning till dessa gronstensberg upptrada lundar och lovingar, som ha
en bhordig brunjord och en undervegetation, rik pa naringsfordrande arter.
Dessa gronslensbergs rika och intressanta flora star 1 bjart konlrast lill sock-
nens 1 ovrigt relativt fattiga urbergsflora. Bortsett fran gronstensbergen ar det
endast 1 det lilla omradel nedanfor marina gransen, dov.s, 1 forsamlingens svd-
vasira del. och 1 trakten av Kallstorp och Sporrakulla, som lundar och lov-
angar med en nagorlunda bordig brunjord utvecklat sig. Av florans samman-
sattning att doma har man anledning misstanka, att det pa dessa stillen finns
smirre kalklager Kkvar under morantiacket. I grannforsamlingen Brobv, vid
Denningarum, som ligger ungelir lika nordligt. ha namligen kalkavlagringar
patratfats under morinen.

Pa gronstenshergel vid Rumperod och pa gronstensmorinen soder och
sydost darom har lundvegelationen 1 [orsamlingen natt sin optimala utveekling.
Triad- och buskskiktet ir vilbevarat och har. borisett frin nagra smarre
partier. skonats frin starkare ingrepp genom skogsavverkning och stenbryi-
ning. Over stora delar ay berget upplrader Carpinus som dominant. Fagus dar-
emot forekommer endasl sparsamt. Bland de adla loviraden markas vidare
Tilia cordata. Quercus Robur, Acer platanoides. Ulmus glabra ssp. scabra och
Fravinus. T buskskiktet dominerar Corglus, mera sparsamtb uppiriader dar
Lonicera Xylosteum och Cralacgus Oryacant ha.

Ortfloran i dessa lundar kan i friga om vppighel och artrikedom tavla med
den 1 sodra och mellersta Skane. Den ar till stor del sammansatt av kalk-
gynnade arter. Faltspaten i denna grovhorniga gronsten innehaller en icke for-
aktlig mapgd kaleinm och kalium och det ar framfor allt dessa amnen, som
gynnat uppkomsten av en ovanhigt bordig brunjord. I dessa lundar forckomma
alskilliga arter, som saknas 1 andra delar av socknen. Lex. Anemone ranun-
culoides, Pulmonaria of ficinalis ssp. obscura. Vicia silvatica, Lathraca, Neottia.
Melica uniflora och Agropyron caninum. Gulsippan vaxer saval pa Rumperod-
bergets ostsluttning som pa gronstensmorinen svdost om delta berg inne pi
Bosarpgirdens agor. Sa dar ocksa fallet med Lathraea. Vicia silvalica och
Agropygron caninnm forckomma sparsamt 1 den blockrika avenbokskogen pa
bergets vastsida. Pulmonaria och Melica uniflora daremol upptrida 1 rikliga
och Divskraftiga bestand. Under en foljd av ar har jag patraffat nagra fa
exemplar av Neotlin 1 hasselbuskage pa bergets norra del nara slenbrotlet.
Sedan hasselbuskagen for etl par ar sedan delvis nedhoggos har jag emellertid
¢] 1aktlagit nagot blommande exemplar av denna mtressanla vaxt Det ar
mojligt att den ej tall detla ingrepp pa hasseln, varigenom ljus- och niarings-
forhallanden dndrats, och att den nu haller pa att forsvinna pa denna sin enda
lokal i socknen. Atskilliga andra, mer eller mindre naringsfordrande arter for-
tjana att omnammas fran dessa lundar, bla. Campanuia Trachelivm. Stachys
silvatica. Lathyrus vernus och L. silvestris, Vicio sepinm, Astragalus glycy-
phyllus. Cardamine bulbifera. Paris. Carex digitata. Milium och Equisetum
pratense. Dessa vaxler aro endast kiinda fran ett fatal lokaler 1 socknen. T
omradet ovan marina gransen patratfas de néstan utan undantag 1 anslutning
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till gronstensforekomst. T atskilliga fall dr inget fast anstaende gronstensberg
kiint intill fyndorten [Or ovannimnda, nitringsfordrande arler men efter nagot
sokande i den omgivande terriingen brukar man dtminstone finna enstaka
gronslensblock, som bevisa alt krossmalerial av grinsten dr inblandat i
moriinern.

Pa rashranter och i klippsprickor pa Rumperddberget, siivskilt pa lokaler
overskuggade av triid, trivas Geraninm lucidum, Actaea spicata, Melica uniflora,
Asplenium Trichomanes och Cystopteris [ragilis wlomordentligl viil, Forst-
nitmnda art upptriider rikligt pa bergets sydostbrant. ditr valten sipprar fram
ur klippsprickorna, men endast sparsamt i det norra stenbrottet. Geraninm
lucidum har ej patriiffats pa nagen annan lokal i socknen.

Nordligast i Glimakra forsamling, endast ¢. 4 km fran Smalandsgriinsen
ligger Biskopsgirdens gronstensberg, En ging i tiden torde detta ha haft en
niistan lika rik lundvegetation som berget vid Rumperdd. Pa grund av en alltfor
stark skogsavverkning ha emellertid de gamla lundarna dir delvis forstorts
och i samband diirmed har ocksa de gynnsamma betingelserna {or bevarandet
av en rik Ortflora upphort att existera. annat fin pa nagra i otillgiingliga
lokaler. Talrika stubbar av nedhuggna 16virad villna om en lidigare tit lund-
vegelation, dlminstone pa norra delen av Biskopsgardens liangstrickla gron-
stensherg, IEn hard beining har ocksa bidragit Il att ortfloran till stor del
forstorts, Pi Ostsluttningen av berget mellan de bada nordliga giardarna viixa
spridda exemplar av idla lovirdd, bla. Carpinus, T'ilia cordata, Quercus Robur,
Acer platanoides och Fraxvinus. Buskvegetationen i dessa lundfragment utgbras
huvudsakligen av Corglus, Sparsamt forekomma dessutom Crafaegus Oxya-
cantha, Viburnum Opntus och Lonicera Xglosteum, jimte nagra andra busk-
arter.

Vid en grundlig undersitkning av den blockrika lerriingen i Biskopsgirdens
[ragmentariska lundar visar det sig, all manga intressanta lundviixter fort-
farande linnas kvar dir, sirskilt mellan gronstenshblock Gverskuggade av lind,
avenbok och hassel. Bland dem ma i firsta hand niimnas Campanula Trache-
lium, Lathyrus vernns, Cardamine bulbifera, Actaea spicata, Paris och Carerx
digitata. Savil Lathygrus vernus som Paris tyckas vara stadda i utdoende dir, iy
jag har endast lyckals finna nagra fa exemplar, vial skyddade mellan stora
gronstensblock. Dir kunna de betande djuren knappast na dem. Cardamine
bulbifera forekommer pa liknande standort under lind och avenbok men i
stort individantal. Anemone Hepatica och Primula veris hora Ll karaktirs-
viixterna fir Biskopsgardens gronstensomrade. Ovanpa stenblocken och i klipp-
sprickorna ir Cystopleris fragilis synnerligen vanlig. Aspleninm Trichomanes
diremot forckommer viterst sparsaml vid Biskopsgirden.

Pi loviingarna invid akrarna upptrida dir atskillign f6r socknen mindre
vanliga arter, Lex, Polygonatum multiflorum, Clinopodium vualgare, Helian-
themum ovatum, Thalictrum simplex och T. aquilegifolium.

Den sydligaste delen av Biskopsgirdens dver tvii km linga grinstensberg dr
néistan helt i avsaknad av lundfragment. Diir fr en blandskog av gran. tall och
hjirk dominerande. I undervegetationen trivs blisippan utmiirkt, vilket visar
atl jordmanen dr god. Biskopsgirdens birdiga och artrika grinstensomrade
ligger som en lingstriickt oas i en trakt, som i Gvrigl ulmiirker sig for en
synnerligen mager moriinmark, stora myrar och en artfattig flora.
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Det fir ingalunda alla gronstensberg i socknen, som haft en sirskilt gynnsam
inverkan pia floran. Stora Bjorkerdds berg, beliget ¢. 4 km ONO Glimakra
samhiille. bestir av en hard, svarvittrande sten av utomordentligt hog kvalitel,
vilken varit féremal {6r brytning under mer an femlio ar. Ur botan
punkt dr det timligen ointressant. Dir férekomma inga speciellt nirings-
fordrande arter. Endast en mindre del av detta berg ligger vtligt cch de 16sa
jordlager, som ticka det, torde endast innehalla en ringa mingd krossmaterial
av svarvittrande grionsten och éro féljaktligen foga bordiga.

syn-

Lund den 24 maj 1952, TycHo NORLINDH.
Litteratur.
Norvinni, TyeHO, Bolaniska utflykter i Ostra Giinge. — Natur i Skiine, Stockholm
1947,

— Vixtviirlden i Ostra Goinge hiirad och i samband dirmed huvaddragen av dess
geologi. Ostra Géinge hirads hembygdsbok f. skolbruk. 1, Lund 1947,
WEIMARCK, HENNING, Bidrag till Skdnes flora, 1. Vegetation och flora i Orkeneds

socken. — Bol. Notiser, Lund 1939,



BoTANISKA NOTISER 1952, TTAFTE 2. LUND

In Memoriam.

Johan Mauritzon.
1/8 1902—16/11 1950,

Jonan Mauvnrirzon var fodd i Hoganiis, hans far var sjokaplen. Han gick
i Lunds privata clemenlarskola och avlade dir studentexamen 1922, Vid
universitelet studerade han de biologiska imnena, kemi och geografi. De forsia
aren hade geogralin hans storsta intresse och hans {Orsta trvekta skrifl var en
studie dver Hoganis. M. var mycket fistad vid sin hemort och tillbringade
niistan alla sina ferier dir. Pa de botaniska kurserna syntes M, som en
tamligen kortvuxen, mager och blek ung man med rirligt ansikte och bred
panna som ofta var rynkad. De férsta examina drijde nagot, fil. kand.-examen
avlade han 1927, fil. mag. 1929, men sedan gick det fortare, 1931 blev han
fil. lic. och 1933 disputerade han for fil. doktorsgraden.
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M. blev 1927 fast knuten till botaniska laboratoriet som professor Kylins
amanuens, och iva ar senare blev han assistent i viixtfysiologi. Den senare
befattningen innehade han tills han blivit docent och fall docentstipendium
strax efter disputationen. Niir stipendietiden var slul sokte och erhdll han 1940
lektorat i Motala, och tva ar fore sin dod blev han lektor vid hiogre allminna
Liroverkel i Hilsingborg.

Mavrrrzons bolaniska forskning gilllde uleslulande angiospermernas em-
bryvologi. Till sin liggning var han en logisk och i viss (biitire) mening ekono-
misk natur och troligen ville han i eget och vetenskapens intresse utnyttja
sin docentstipendielid si eflektivt som mdijligt genom en samlad insats inom
sin specialitel. Detsamma giillde diven hans ldsning av vetenskaplig litteratur.
Den forefoll vara helt koncentrerad till vixtembryologi. I foretalet till sin
gradualavhandling meddelar M., att det var professor Kylin som ledde hans
intresse il viixtembryologin, Kvylin hade under sin Uppsalatid planerat en
undersikning av erassulacéernas embryologi och Toreslog M. en sadan som
imne for licentint- och gradualavhandling; M. tackar dven (or fixeringar av
Sedum album. M. forvaltade det anfortrodda pundet synnerligen viil, Crassula-
ceae blev en av de bist undersokta familjerna, embryologin blev kind hos
28 av de 33 sliktena. 125 arter undersiktes. I gradualavhandlingen ingar ocks:a
fam. Saxifragaceae. vilken férklarligt nog icke kunde bli foremal for en lika
ingaende undersokning, bl.a. blev i ganska stor utstriickning herbariemalerial
anviint.

I gradualavhandlingen framtrider med stor lydlighet de for M:s forskning
utmiirkande dragen. Ian striitvade alt skaffa undersokningsmalerial av ett si
stort anlal sliiklen som mojligt, ofta undersdkte han flera arter av samma
slikte, Della extensiva drag berodde diven pi hans stritvan att giva sina under-
sokningar en embryvologisk-syvstematisk karaktiar. [ avhandlingen »Die Be-
deutung  der embrvologischen Forschung fir das natiirliche System  der
Pflanzen=, som delvis ir en sammanfatining av hans forskningsresultal och
med sitt personliga framstillningssitt for tanken pa ett vetenskapligt testa-
mente, heler det », . . selbst habe ich in allen Fillen, wo ich dies fiir moglich
gehalten habe, bewusst versucht soviele systematische Resultale wie moglich
aus den embryologisehen Tatsachen zu erhalten». De flesta av hans stérre
avhandlingar innchiller en embryologisk-systematisk del med en ingiacende
diskussion, It tredje drag dr de minga och goda figurerna, de iiro synnerligen
distinkta men visa i de senare avhandlingarna en tendens till schemalisering,
det ir kanske en smaksak om man skall anse detta som ett fel.

Under aren 1933-—1936 publicerade M. et tjugotal avhandlingar: vilka vixl-
grupper som undersokis framgar av forteckningen Gver hans trvekta skrifter.
M. arbetade energiskt pa att skaffa undersokningsmaterial fran olika bolaniska
triidgirdar, bland annal forelog han resor i Mellaneuropa och Lill Sicilien, |
viss utstriickning kom herbariematerial till anviindning, M. [drkortade i hig
grad det vanliga tidsschemat vid inbiiddning i paraffin och vid firgning med
hemaloxylin, Viildiga processioner fixeringar passerade i snabb lakt genom
alkchol-cedertriiolje-serien och lermostaten. M. talde mirkvirdigl nog ej doften
av cedertriiolja och hans maka muiste hjilpa honom vid malerialets inbaddning
i paraffin.
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For att erhalla mera material reste M. 1 juli 1936 till Australien dar han
under sex manader samlade 1 naturen och olika botaniska tradgardar.
Sedan begav han sig till de botaniska tradgardarna 1 Buitenzorg pa Java dar
han gjorde stora insamlingar och pa hemviagen som togs over LSA gjorde han
fixeringar 1 Japan och pa Honolulu. Resan varade mera an etl ar och M. var
mycket beliten med sin fard, men det insamlade materialet tveks endast 1 ringa
utstrackning ha blivit foremal for bearbetning. Efter sin hemkomst utgav han,
utom def forul namnda sammanfattande arbetet, endast ett stort arbete hehand-
lande vissa Rosales- och Myriales-familjer och en liten uppsats om Marcgravia
Lfter sin avresa fran Lund tveks M. helt ha avbrutit sin tidigare sa intensiva
velenskapliga verksamhet.

I Lunds botaniska forening holl M. flera [oredrag, och han invaldes i dess
styrelse. Detta uppdrag intresserade honom mycket, han var narvarande vid
alla siyrelsemoten och upplog de flesta fragor Lll ingaende diskussion.

Sedan han blivit lektor gick M. helt upp 1 sin larargirning. En av hans f.d
elever har berattat for mig. att M. ofta talade om sitt arbete. han tvekie afl
lararkallet var trevligt och fann det intressant att studera nya delar av biologin
ITan var en mycket ambitios larare ehuru mahanda ingen lysande pedagog.
Fnligt min sagesman funderade han myveket over betygsattningen. Alt utdela
rattvisa betvg ansag han vara mycket viktigt. och han tycks ha haft verkligs
samvetskval over omojligheten eller svarigheten att skipa verklig raltvisa.
Motala liroverk erhéll en nybyggnad, och M. fick dia mycket alt gora, han bar
standigl en portfolj med ritmingar, kimpade {or att biologin skulle fa hasta
utryvmmet, ordnade biologiska museet. Mveket berom fick han [or ordnandel
av den nva skoltradgarden. Den har blivit foremal for en artikel 1 tidskriften
»Lustgardens.

Det var utmarkande tor M. att han intensivt gick upp 1 den uppgift han tog
itu med och ej skvdde anstrangningar att 1osa den pa ett utmarkt salt. Som
manniska forefoll han mig vara en smula isolerad. hade kanske svart att [inna
hjartlig kontakt med kolleger och medarbelare, vilket mahinda delvis berodde
pa hans starka Koncentration till sitt arbete. IHan var namligen gastfn och
tyckle om all se gaster 1 sitt trevhiga hem. Han gifte sig 1931 men hade inga
barn. M:s hiv fordvstrades redan under slutet av hans Lundatid av en ohalsa,
som tilltog med aren. Nar han kommit tll Hilsingborg, var han periodvis
tjanstledig. Han dog av en magakomma endast 48 ar gammal.

M. har gjort en god insals genom sin kartliggning av embrvologiska for-
hallanden 1nom stora delar av systemet. Vid dvlikt extensivt arbetssatt kan
naturligtvis ej allt material bl lika grundligt undersokt och vissa forbiseenden
och feltolkningar ha varit oundviklign men undersokningarna sta kvalitativi
hogt. Ett mycket vackert arbete utgor tex. analvsen av den egendomliga
endospermbildningen hos acanthacéerna. och 1 M:is avhandlingar [inner man
manga intressanta iakttagelser och upptackter. Som forut antytt ansag M. sina
embryologisk-svstematiska ulredningar mycket viktiga och har sammanfattat
deras resultat 1 en sarskild skrift. Denna har en ratt personlig prigel och ar
ganska polemisk. ITan uppehaller sig ej blott vid riktiga embryologiska
»Arbeits- und Schlussfolgerungsmethodens utan med langa citat fran vissa for-
fattares arbeten visar han hur de enligt hans mening anvinder felaktiga
sidana metoder. 1 ett fall talar han to.m. om ait avhandlingen ar ett av-
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skriickande exempel, Kanske voro hans omdémen ibland ontdigh hirda, men i
manga fall var hans kritik utan tvivel beriittigad, och de bidrag han fran
embryologiska ulgingspunkter limnade till systematiken diro ofta av stort
viirde, Olvivelakligt var M. en av 30-talets mest prominenta viixtembryologer.
Ett tecken pa della iir, att DONALD JOHANSEN i en uppsals »A critical review
of the present status of plant embryology» iBot. Review 1945) talar om =the
SovkGESs schools och »the MAURITZON schools pi embryologiens omride. Den
forra menar med embryologi endast embryots ulveekling, den senare dven
hela frodmnets, den honliga gametofvtens och endospermets. Den  senare
uppfattningen ir ju den vanligaste sfirskilt bland europeiska forskare iir
den dominerande —, och att den uppkallats efter MAURITZON visar vilken
ledande stillning han ansetls inlaga pa embryologins omrade.

Anrtur ITAKANSSON,

Tryckta skrifter.
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Zur Embryologic ciniger Lythraceen, Acla horli Golob. 4, 1934, po 1—21.

Die Embryologic ciniger Capparidaceen sowie von Tovaria pendula. Ark. 1. Dbol,
Bd. 26 A. Nr. 15, 1935, 14 pp.

Etwas iiber die Embryologie der Bignoniaceen. Bol. nob. 1935, p. 60—77.

Krilik von J. Wigers avhandling :Embryological studies on the families Burvaceae,
Melinceae, Simarubaceae and Burseraceae . Bot. not. 1935, p. 490501,

Uber die Embryologie der Familic Rulaceae. Sv. bol, tidskr. 29, 1935, p. 319—317.

Zur Embryvologic der Elacocarpacene, Ark, . bol. Bd 26 A, Nr 10, 1935, 8 pp.

Zur Embryologie von Peumus boldus, Archivio hotan, 11, 1985, p, h—15,

Die Endospermentwicklung von Sesemumt indicum und orientale. Ark. £ bol. Bd
28 B, Nr. 5, 1936, 6 pp.

Embryologische Angaben iiber Stackhonsiaceae, Hippocrateaceae und Ieacinaceae,
Sv. bol. tidskr. 30. 1936, p. 541 550,

Embryologische Angaben iiber Theophrastaceen. Ark. . bol, Bd 28 B. Nr 1, 1936,
1 pp.
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Zur Embryologie der Berberidaceen. Acta horli Golob. 11. 1936, p. 1—18.

Zur Embrvologie und syslematischen Abgrenzung der Reihen Terebinthales und
Celastrales. Bol, nol. 1936, p. 161—212,

Contribulions 1o the embryology of the orders Rosales and Myrtales. Lunds univ.
Arsskr, N.F. Avd. 2, Bd 35, Nr 2, 1939, 121 pp.

Die Bedeulung der embryologischen Forschung [iir das naliirliche System  der
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Litteratur.

VirGie G. Licey and Horack 1. BARNETT: Physiology of the Fungi. MeGraw-
Hill Book Company, Inc.. New York, Toronto, London. 1951, — XII-+464 s.
81 ill. — Pris $ 7.50.

Intresset for svamparnas fysiologi har under de tva senasle artiondena varit
1 oavbruten och snabb tillvaxt. Till en del kan nog della betraklas som en
aterverkan av den okade industriella betydelse svamparna fatt, 1 synnerhet
sasom producenter av antibiotika. Dirtill kommer emellertid ocksa, alt bade
biokemister och genetiker alltmera insett anvindbarheten av lampligl valda
svampobjekt for losandet av skilda problem inom resp. forskningsfilt. Det
har harigenom blivit alll vanligare att personer med obetvdliga botaniska
forkunskaper stallas infor besvirliga tragor rorande svamparnas tillvaxt-
betingelser. naringsfysiologi och. icke minst, tekniken for renodlandet av dessa
heterotrota organismer. Goda skal foreligga salunda for att utgiva en sam-
manfattande oversikt av vart nuvarande svampfysiologiska vetande, och det
ar ¢) forvanande, att flera kant sig kallade att astadkomma ett dylikt arbete.

Den bok, som har 1 Korthel skall anmalas, »Physiology ol the Fungi», ar
forfattad av tva amerikanska mykologer. Vircin G. LiLuy och Honrace 1.
BarnerT, bigge professorer vid West Virginia University 1 Morganlown. Den
forstnamnde ar kand genom sina redan under 30-talet inledda undersokningar
over svamparnas tillvaxtamnen:; hans medforfatlare, II. L. Barnerr, har
under de senaste aren medverkat vid dessa arbeten och aven studerat sexuali-
tetsproblem hos svampar.

Physiology of the Fungis dar en mycket innehallsrik bok och 1 dess 18
Kapitel behandlas det mesta rorande svamparnas livsforeteelser. Den ar
narmast avsedd som kursbok for mera avancerade studenter (i ett avslutande
appendix aro lolv kurslaborationer beskrivnaj. men innehaller aven myeket
av intresse for den pa omradet aktive speciabisten. Framstillningen ar rik
pa praktiska rad ofta av niistan val elementar natur — och overflodar av
hitteraturhanvisningar, dar Lom. enstaka arbeten frin 1951 hunnit komma
med. Av stort intresse ur metodik-synpunkt ar bla. diskussionen av glas-
sortens och autoklaveringens inverkan pa narlosningars sammansiatining, och
vidare anvandbarheten av olika adsorbens och komplexhildare vid framstillan-
del av narlosningar. 1 synnerhet de naringsfysiologiska kapillen aro val
disponerade och imnehilla ratt mycket originaluppgifter. mest i form av
abeller och diagram. Enligl recensentens mening skulle dock framstiallmingen
(oeh priset] hava vunnit pa en viss beskirning av texten hiir och var. Viite-
Jonkoneentrationens betydelse for tillvaxt och metabolism behandlas salunda
pa 20 sidor, av vilka Jamnt hilften agnas at en redogorelse for innebirden
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av begreppen dissociation, pH, buffert, indikator, ete., vilket ju alll kan
aterfinnas 1 varje elementiir Hirobok i fysikalisk kemi. Liknande onddiga
utredningar dterkomma i andra kapilel. A andra sidan fro vissa frigor alltfér
flvktigt eller ej alls behandlade ur rent fysiologisk synpunkt, sisom symbios-
fenomen (lavar, mykorrhiza) och den praktiskt sa betydelsetulla nedbryt-
ningen av cellulosa och lignin. For vissa praktiska problem redogéres annars
utforligt och pa ett intressant sitt, t.ex. verkningsmekanismen for »fungiciders
och det industriella utnyttjandet av olika imnesomsitiningsprodukter.

Recensenten har ej funnit mer fn ett fatal direkta oriktigheter, bla. dr
riboflavinets formel (s. 202) felaktig.

[ forlagsreklamen pa omslaget betecknas boken som den forsta i sitt slag.
Detta dr nu inte riktigt: arbetet utkom under senare hilften av ar 1951, och
di hade Lintany HAwWgKER's » Physiology of Fungis redan i niirmare ett ar varil
tillgéinglig 1 bokhandeln. De bhigge framstillningarna kunna emellertid siigas
delvis komplettera varandra: under det att ITAWKER fgnar stérre utrymme it
fruktkroppshildning och olika slag av »interactions: mellan svampar och andra
organismer — Overhuvudtagetl it fragor med ckologisk anknytning —, ir de
biigge amerikanarnas behandling av niringsfysiologiska och biokemiska frigor

silkr: 'l mera djupgiende. v T
sikrare och mera djupgiende Niig FRIES.

ARTHUR P. KELLEY: Mycotrophy in plants. Waltham, Mass. 1950. Chronica
Botanica Co. § 4.50.

A, P. Kereey's foreliggande arbete behandlar de mykotrofa viixterna ur
morfologisk och biclogisk svnpunkt. Huvudvikten ligges visserligen vid
mykorrhizan i inskrinkt bemiérkelse, men fven andra symbiotiska férhallan-
den mellan svampar och hogre viixter behandlas. Boken ger en Oversikt dver
denna forsknings utveckling och nuvarande stillning. 1 en serie kapitel tas de
mykorrhiza-bildande svamparna, deras forekomstsitt och forekomstvillkor
upp ill behandling, T ett litet kapitel framifiggas ocksi kitnnedomen om den
fossila mykorrhizan. 1 slutet av boken ges en sammanstillning av de olika
teorierna om mykorrhizans natur och betvdelse. Boken avslutas med en fyllig
litteraturforteckning. Pa grund av den enkla framstillningen torde bolken limpa
sig som inledning Gl studier inom detts omride. Kvalitén pa illusirationerna

limnar mycket dvrigl att onska. TR et
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Notiser.

K. Vetenskapsakademiens Wahlbergsmedalj. Vid Vetenshapsakademiens hogtids-
sammankomst den 31 mars 1952 utdelades dess Wahlbergsmedalj @ guld ull professor
Rupory Fromiy for hans betydande botaniska forskargarning, sarskill rorande de
fossila och nulida gymnosperme:na

Doktorsdisputationer. For vinnande av filosolie doktorsgrad vid Uppsala uni-
versitet forsvarade {1l lic. BENGT KIHLMAN den 24 maj 1952 en avhandling med titeln:
A Survey of Purine Derivatives as Inducers of Chromosome Changes: och fil. lie.
Mars W.ERN den 27 maj en avhandling over amnel: »Rocky-Shore Algae in the
Oregrund Archipelago

Forskningsanslag. K. Vetenskapsakademien har utdelat tva Krokska
sthipendier a 500 kr. vardera. det ena tll Iektor R. SterNer for vaxlgeograliska
undersokningar vid sjon Allgunnen och det andra till fil. lic. O. Rusg for under-
sokning av karlvaxtfloran 1 Sorsele socken. Akademien har vidare fran Hierta-
Retzius fond for velenskaplig forskning tlldelat fil. kand.
INGRID KRIsTIANSSON 1.000 kr. for undersokning av cellulosancdbrytande enzvm hos
vissa svampar, leklor 5. RONNERSTRAND 600 kr. for undersokning av oxidassvstemet
hos Furcellarie, fil. kand, T. INGESTAD 2,000 kr. for undersokning ayv vissa auxin-
homologers tillvaxtverkningar pa skotl. docent IrMA ANDERSSON-KOTTO  7.000 kr.
tor genetisk-kemisk undersokning av aminosyvrornas bildning hos Newrospora,
agr. dr Go JuLex 1.200 kr. for evtologiska undersokningar av rontgenbehandlad
Poa pratensis. professor A GusTarssoN 2500 kr. for utarbetande av en monografi
over slikl- och arthvbridisering 1 vixtrikel, de ASTA LUNDH-ALMESTRAND 400 kr. for
diatomd-studier 1 Plon, Holstein, fil. lie. H. Runesark 3.000 kr. for studier av sliktet
Rhizocarpon 1 mellersta och syvdvastra Furopa, docent O. Apmeonrn 1300 kr. for
undersokning av sliktena Pertusaria och Lepraria, docent Go Harvine 1200 kro for
embryologisk-cytologiska materialinsamlingar och studier 1 Irankrike och Spanien,
fil. hee S0 Bsorkman 1000 kro {or insamling av cylologiskt material pa pyrenciska
halvon for undersokning av sliklet Agrostis mom., fil. mag. S KILANDER 600 kr.
for undersokning av karlvaxternas hojdgranser 1 Skandinaviens fjallirakter. professor
I. FAGERLIND 3.000 kr. for en botanmisk forskmingsresa till Ecuador. — Ur Hierta-
Retzius stipendiefond har fil. kand. BErTA SanTEssoN crhallit 700 kr
for fortsatta undersokningar over polvploidi inom slaktet Prunus, fil. lic. R
SANTESSON 800 kr. {or fardigstallande av en varldsmonegrafi over de bladbeboende
heheniserade svamparna, fru ELsa NyHoLa 2.000 kr. for utarbetande av en illustire
rad skandinavisk bladmossflora och fil. dr H. Persson 2,000 kr. for en bryologisk
forskningsresa fill Madeira
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Ur stiftelsen Lars Hiertas Minne ha bla, foljande forskare erhallil
anslag: [il, lic, O, RuNeE 300 kr. for undersokning av sillsynla fjillviixters ekologi
i Junkerdalen och pi Saulo och Jirvas i Pile lappmark, docent G. DEGELIUS 2.000 kr.
for filtstudier av sliktel Collema i Spanien, lektor B, HatpeN 600 kr, for vixt-
ekologiska undersdkningar i Kopparbergs och Viisternorrlands lin,

Fonden for skogsvelenskaplig forskning har uldelat Dla.
1.600 kr. till professor N, SYLVEN for studier av drltligheten av olika Idrgreningstyper
hos gran och 1500 kr. Lill jigmisiare V. SODERSTROM [Or en undersikning av
faryngringsforhillandena pa bondeskogar i Jimtland.

Storre akademiska konsistoriet i Uppsala har ur Lennanderska fonden
utdelat blLa, eft stipendium & 1.000 kr. fill fil. Kand, BErTA SANTESSON [Or hennes
ovan niimnda undersiékning.

Fysiograliska siillskapet i Lund har utdelat bla, féljande anslag:
till lil. lie. I". Luxpeere 1.400 kr. for en limnologisk undersikning i Dalarna, till
professor HERIBERT NILSsON 200 kr. for kompletlering av korsningsarbelen med
sliktel Salix, till fil, lic. 1. RuneEMarg 800 kr. for sludier av sliktet Rhizocarpon
i utlindska museer, till lektor S, RONNERSTRAND 400 kr. for ovan niimnda under-
sokning, till fil. kand. B. ULF 500 kr. 6r vegelationsundersékningar i Kungsmarken,
till docent O, ALMBORN 500 kr. I6r undersokning av lavvegetalionen pa Kullaberg.

I'rain Nordstediska fonden vid Lunds universitel ha tva slipendier om
vardera 375 kr. uldelals, det ena till dr AstA LUNDH-ALMESTRAND {6r diatomé-
undersokningar i norra Skane och det andra till fil. mag. H, Rurent for vixi-
fysiologiska studier i Tibingen, Vid Lunds universitel ha vidare etl Aeryleanskt
reseslipendium 4 1,500 kr. tilldelais fil. kand., CamiLna Winske o viixtysiologiska
undersikningar i Pretoria och ett stipendium  6r Dlekingsk  hembygdsforskning
a 350 kr, dr AsTA LUNDI-ALMESTRAND [Or diatoméunderstkningar i blekingska sjoar.

Lunds Botaniska Firenings stipendier, Lunds Bolaniska Férening har ur Svante
Murbecks fond utdelat eft stipendium 4 400 kr. till amanuens LEIF ANDERSSON
for insamling av material for cytologisk undersékning av vissa Carex-arler och ur
Jubileumsfonden etl stipendium a 200 kr, Ll fil. kand, B, ULF {dr vegela-
tionsundersikningar i Skane.

Till salu.

S. B, T, arg. 1907 35 (27 band) jimie Bol. Not. 1880—35 (27 band) samiliga
inbundna i eleganta klotband siiljes bada serierna lills. eller var Tor sig til higst-
bjudande. IHinviindelse lill Lennart Arvidsson, Mellosa,
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