
B o t a n i s k a  N o t i s e r  1939 , L u n d  1939 .

Granens föryngringssvårigheter på örtrik mark och 
dess orsaker.

Förelöpande m eddelande.

Av H e n r i k  H e s s e l m a n .

På rik  lövskogsmull och andra m arker med väl utbildad örtrik 
m arkvegetation visar g ranen m ycket god trivsel och tillväxt, om den 
blott lyckas kom m a in, m en den kan blott med svårighet kolonisera 
sådana ståndorter. M ånga rika lövskogs- och lövängsm arker ha blivit 
granskog, och dessa granskogar b ruka vara särdeles produktiva. Man 
h ar å an d ra  sidan velat påstå, a tt granen saknar förm åga a tt intränga 
i lövängar, såvida dessa icke betas. Detta är visserligen oriktigt (jfr 
exempelvis R o m e l l  1938, s. 324), men det råder obestridligen ett egen­
dom ligt m otsatsförhållande m ellan den späda granplan tans och den 
m era försigkom na granens förm åga a tt hävda sig på örtrik  m ark  och 
tillgodogöra sig m arkens näringsrikedom . Detta visar sig även på av 
barrskog bevuxen m ark, där hum ustillståndet blivit så gott, a tt en ö rt­
rik  flora invandrat. Så ä r i betydande u tsträckning  fallet i danska och 
sydsvenska kulturgranskogar, underkastade m odern intensiv skötsel. 
Icke m inst härigenom  h a r frågan  om granens föryngringsbetingelser på 
örtrik  m ark  blivit ett skogligt problem. F rågan  har, oavsett dess skog­
liga vikt, en icke ringa geobotanisk betydelse. Med tanke härpå  torde 
intresse kunna p åräknas även hos en botanisk publik  för en diskussion 
av orsakerna till granens föryngringssvårigheter på örtrik  m ark  och 
en ko rtfa ttad  redogörelse för de hittills icke publicerade försök, som 
jag vid Statens skogsförsöksanstalt h ar anställt för att belysa denna 
fråga.

Den om edelbara iakttagelsen ute i skogen hänvisar ofta k lart till 
den skuggande, frodiga m arkvegetationen såsom ett avgörande hinder 
för späda granplan tors utveckling på ö rtrik  m ark. Belysande är M o r k s  

(1927) skildring av granens föryngringsbetingelser på näringsrik  m ark 
i Nam dalen i Norge. H an om talar först, a tt högvuxna orm bunkar och 
örter sådana som storm hatt, älggräs och m idsom m arblom ster kom m a
27 B o ta n i s k a  N ot iser  1939.
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in även i små luckor, och »er de forst kommet, er granforyngelsen ute- 
lukket heit til bjerken tar overhand, men det tar meget lang tid.» Om 
det i de ogräsbesvärade luckorna alls finns några granplantor, så »er 
de benvist til gamle fall og stubber som er så store, at de raker op 
i hojde med toppene av denna vegetasjon», vilken blir m er än meter­
hög. J u n c k e r  (1930) har diskuterat humustillståndets inverkan p ä  gra­
nens trivsel och utveckling i danska kulturgranskogar. Han  anser unga 
granplantor i och för sig rentav tacksam mare än den äldre granen 
för ett gott mulltillstånd med salpeterbildning i marken. De unga 
plantorna »kan vel vokse respektabelt, hvor rigeligt NH3 staar till Raa- 
dighed, men optimal Yaekst synes de forst at naa, hvor en betydelig 
Nitrifikation finder Sted. iEldre Individer synes i hojere Grad at kunne 
nojes med NH 3, men ogsaa her betyder Nitrifikationen utvivlsomt et 
Plus», ty »de bedste Bevoksninger er de, der har  den bedste Humustil- 
stand». Beträffande föryngringen har  J u n c k e r  funnit, att den »fore- 
gaar ubetinget lettest og bedst, hvor den ideelle Muldtilstand hersker», 
så länge det är fråga 0111 konstgjord föryngring genom plantering. »Den 
eneste alvorlige Fare, der truer, er Overvoksning af Ukrudt». Granens 
självföryngring däremot »begunstiges naeppe af den gode Muldtilstand; 
Spiringen foregaar ofte mierkvserdig daarlig, ocb de spsede Planter 
bukker som Regel under for den Urtevegetation, der vil findes, hvor 
Lysforholdene tillader Rodgranplanten at leve».

Praktiska skogsmäns allm änna erfarenhet synes stödja de anförda 
författarnas uppfattning, att det är markvegetationen och icke markens 
beskaffenhet, som gör det svårt för granen att självså sig på örtrik 
mark. Det är exempelvis ett känt faktum, att ett m ullartat m ark ti l l­
stånd och god tillgång på kvävenäring ingalunda verkar skadligt på 
granplantor i plantskolor, utan tvärtom. Den rika mullen visar sig 
ogynnsam blott ute i de bevuxna m arkerna. Även där är den ogynn­
sam blott för alltför små granplantor, som lätt »kvävas» av m a rk ­
vegetationen. Där föryngringen med gran på rika m arker försvåras 
av en frodig markvegetation, b ruka r  man tillgripa plantering med 
äldre plantor än vanligt, ocb planteringen b rukar lyckas, om blott p lan ­
torna äro nog stora.

En från den vanliga helt avvikande uppfattning om orsakerna 
till granens föryngringssvårigheter på örtrik m ark har dock hävdats 
av L i n d q u i s t  (1932), som visserligen tillmäter konkurrensen från m a rk ­
vegetationen stor betydelse, när det är fråga om krustätel (s. 10, 18, 
19— 20, 21), och även anser, att en vegetation av dominerande hallon 
m. fl. växter kan skugga ihjäl granplantor (s. 27), men likväl icke fin-
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ner en rik markvegetation med h arsy ra  eller hallon eller bäggedera 
vara nog för att vålla granplantornas dåliga tillstånd eller försvinnande 
i de fall, han  närm are  diskuterar (s. 10, 14, 16— 17). Han anser sig 
under alla omständigheter kunna  »fastslå, att p lantornas otillräckliga 
förseende med ljus icke skulle kunna  orsaka degeneration av granplan­
tornas rötter av så allvarlig art, som i alla dessa fall konstaterats» 
(s. 27), och han söker i stället orsaken i m arken, närm are  bestämt i en 
alltför stark  nitrifikation i humustäcket.

Klarhet i en dylik fråga torde icke stå att få genom okulär bedöm­
ning av i vad mån en viss markvegetation kan anses farlig och i vad 
m ån en rotdegeneration måste tillskrivas and ra  orsaker än ljusbrist. 
Jag h a r  därför sökt att belysa frågan genom en del kulturförsök, vilka 
pågått sedan år 1934. Försöken ha tillgått så, att frö bl. a. av gran 
h a r  såtts i olika slags jord, och kulturerna fått utveckla sig vid olika, 
väl kända bestrålningsstyrkor. I vissa serier ha k rukorna  vattnats 
med am m oniumnitratlösningar i olika koncentrationer. Här skola 
endast de lörsöksserier omtalas, som gälla gran, och av dem blott ett 
urval b land de på olika sätt varierade försöken, vilka i sin helhet givit 
synnerligen överensstämmande, entydiga och klara resultat.

I huvudförsöken användes följande olika jordar, vilka här ordnats 
efter deras nitratbildning per liter jord under tre månaders lagring i 
laboratoriet.

N O g-bi ldn ing

B e te c k n in g H ä r s ta  m n i n g
P h

m g  N 3 m å n .

p r  kg p r  1

E k  m u l l ............ E x p e r im e n ta l f ä l t e t ,  ö r t r i k  e k l u n d  m e d  
h a g to r n  och  häg g  ..................................... 4,9 115 86

K o n g a m u l l  . K o n g a  k l in t ,  K åge röd ,  g r a n s k o g  m ed  
r ik l ig  h a r s y r a  ............................................... 4,5 128 84

A l k ä r r s m u l ! ........ E x p e r i m e n t a l  fä 11 e t , k ä r  r a r t  a d a 11 u n d m ed 
k r a f t ig  n äs se lv e g e ta t io n  ............................ 4,8 295 69

Bok m u l l  ............. M a l te sho lm ,  b o k s k o g  m ed  A sp e ru la , Car- 
d a m in e  i m p a t i e n s  m. m ............................ 6,0 31 30

T rä d g å r d s jo r d  ... E x p e r im e n ta l f ä l t e t  ........................................... 7,3 — 7,5 17 20

Ga-rik O m bergs- O m b e rg ,  g r a n s k o g  m ed  r ik l ig  M ercuri-
7,2 21 9

R å h u m u s s a n d  
(1 : 2 ) .................. D a n d e r y d ,  b a r r b l a n d s k o g  m. b l å b ä r  ... 4,9 5 6

S u rO m b e rg s m  ull O m b e rg ,  s lu ten  g r a n s k o g  m. m o s s o r  ... 4,7 0 0
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G ranfrö såddes om våren i dessa olika jo rdar, och ku ltu rerna fingo 
växa vid olika stark  beskuggning, vartill sam m a installation användes 
som föru t använts, beskrivits och avbildats av G a s t  (1936 , s. 5 9 4 ). Be­
strålningens styrka jäm förd  med den på fr itt fä lt bestäm des genom 
fortlöpande m ätningar. S tråln ingsstyrkor anges i det följande i b rå k ­
delar av instrålningen på fritt fält.

Instråln ingen på fritt fält, i växthuset ocli i de olika beskuggnings- 
b u ra rn a  m ättes medels fortlöpande bestäm ningar med A u r é n s  (1937) 
solarim eter. De m eddelade värdena utgöra medeltalet av fortlöpande 
dygnsobservationer under m ånaderna jun i— augusti åren 1935  och 1936.

Plantornas utveckling följdes fortlöpande, så att det kunde fast­
ställas, b u r m ånga av de grodda p lan to rna  gingo ut. Under första 
året var avgången följande, u ttryckt i procent, antingen (för som m a­
ren) av hela antalet grodda p lan tor eller (för vintern) av det antal 
plantor, som var kvar vid vegetationsperiodens slut.

A v g å n  g s ]) r  o c e n t e r  vid
.

u n d e r  s o m m a r e n u n d e r v in te rn
b e s t r å  l n in g s s ty r  k an 0.49 ; 0.23 0.12 0.06 0.49 0.23 0.12 0,06

E k m u l l  ..................................... 3 2 3 13 1 0 14 76
K o n g a m u l l ................................ 1 1 9 45 1 5 18 93
A l k ä r s m u l l ................................ 0 1 2 l ä 19 1 2 2 86
H o k m u l l  ...................................... 3 9 15 35 0 0 0 82
T r ä d g å r d s jo r d  ....................... 10 7 28 40 2 0 8 100
C a - r ik  O m b e r g s m u l l  . ... 3 0 6 11 0 2 -_.4 83
R å h u m u s s a n d  ....................... 1 5 5 18 2 5 21 76
S u r  O m b e r g s m u l l .................. 6 9 6 49 0 0 3 75

A v g å n g s p r o c e n t e r n a  v i s a  i n t e t  s k ö n j b a r t  s a m ­
b a n d  m e d  n i t r i f i k a t i o n e n ,  m e n  s t a r k t  s a m b a n d  
m e d  b e s t r å l n i n g  s s t y r k a n .  Intressant och upplysande är 
icke m inst den mycket starka avgången under ett å r vid en så pass 
hög bestråln ingsstyrka som 6 °/o av full instrålning (jfr L i n d q u i s t s  

ljusvärden s. 16, fig. 5; huruvida dessa uppm ätts o v a n f ö r  eller 
u n d e r  m arkvegetationen fram går ej av redogörelsen).

P lan tornas utveckling varierade både med jordens beskaffenhet 
och med bestrålningen, såsom fram går av följande sam m anställning 
av skottm edelvikterna i mg hos p lan to r i de olika ku ltu rerna efter den 
första vegetationsperiodens slut. V iktsuppgifterna avse p lantornas 
ovanjordiska delar.
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S k o t tm e d e l  v i k t e r : F r i s k v ik t ,  m g T o r rv ik t ,  m g

B e s t r å in in g s s ty r k o r : 0.49 0.23 0.12 0.06 0.49 0.23 0.12 0.06

E k m u l l  ..................................... 193 93 48 27 68 32 15 6
K o n g a m u l l ................................ 138 79 40 21 47 28 11 4
A lk ä r r s m u l l  ........................... 174 74 35 21 58 25 11 5
B o k m u l l ..................................... 111 79 42 24 42 26 12 5
T r ä d g å r d s jo r d  ....................... 106 69 37 22 38 24 12 5
C a - r ik  O m b e r g s m u l l  ........ 71 52 33 21 26 18 10 5
R å h u m u s s a n d  ....................... 91 55 37 22 31 19 11 5
S u r  O m b e r g s m u l l .................. 158 79 36 21 57 27 11 4

Man ser, att p lan torna genomgående voro svaga vid den lägsta 
bestrålningsstyrkan med plantvikter som i allmänhet ligga mellan x/5 
och x/10 av den som uppnås vid den högsta bestrålningsstyrkan, i flera 
fall lägre än x/10- Plantvikten varierar föga för olika jordar vid den 
lägsta bestrålningsstyrkan, men m er och mer vid högre. Med undantag  
för den sura Ombergsmullen visar plantutvecklingen ett rä tt gott p o s i ­
t i v t  sam band med jordens nitratbildning.

De vid svag bestrålning vuxna plantorna hade icke blott ovan- 
jordsdelen sämre utvecklad, utan fram för allt rotsystemet, såsom f ra m ­
går av följande sammanställning av rotsystemets friskvikt i procent 
av hela plantans.

R o tm a s s a  i °/o vid b e s t r å ln in g s s ty r k a n 0.49 0.23 0.12 0.06

E k m u l l  ..................................................................................................... 39 33 23 12
K o n g a m u l l .................................. ............................................................. 38 34 17 12
A lk ä r r s m u l l  ........................................................................................... 36 34 21 12
B o k m u l l ..................................................................................................... 52 35 18 12
T r ä d g å r d s jo r d  ...................................................................................... 52 39 19 10
Ca-r ik  O m b e r g s m u l l  ....................................................................... 47 39 24 13
R å h u m u s s a n d ........................................................................................ 48 36 26 15
S ur  O m b e rg su l l  ................................................................................. 43 31 20 13

Samma sak visade sig, i förbigående sagt, även för tall, och den 
har för två am erikanska tallarter påvisats av M i t c h e l l  & R o s e n d a h l  

(1939). A l l t f ö r  s v a g t  l j u s  h ä m m a r  f r a m f ö r  a l l t  r o t ­
s y s t e m e t s  u t v e c k l i n g .  Skillnaderna mellan de olika jo rdarna 
med avseende på rotsystemets relativa utbildning voro däremot, såsom 
m an ser, jämförelsevis obetydliga. V i d  t i l l r ä c k l i g t  s t a r k  b e ­
s t r å l n i n g  u t v e c k l a s  r o t s y s t e m e t  n o r m a l t ,  både i de 
starkt nitratbildande och i de andra  jordarna.
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Granplantor uppdragna under ett ekbestånd med undervegetation 
av hägg och hagtorn  och med en instrålning under m ånaderna juni — 
aug. av 0.07— 0.08 visade i de använda försöksjordarna med hänsyn till 
storlek och rotutveckling den största överensstämmelse med plantorna 
i beskuggningsburen med instrålningen 0.00.

I vissa försöksserier h a r  am m onium nitra t genom vattning med lös­
ningar tillsatts i olika m ängder upp till mycket höga givor, så höga, 
att gränsen för nitratets direkta giftverkan på granplantorna med 
säkerhet borde vara nådd. För dessa försök användes i varje serie 
en och samma starkt nitratbildande jord. Följande sammanställning 
visar resultaten av en försöksserie med alkärrsmull efter en vegetations­
period. Med »befintligt nitratkväve» menas mängden på hösten, då 
försöket avbröts.

Tillsatt  N i 
g r a m  per

Befintligt n itrat-N,  
g r a m  per

A vgån gsp roc en ter  vid 
bestrå ln ingsstyrkorna

S k o l tm ed e lv ik te r  ( f r i sk ­
v ik t  m g)  v id  b e s t r å l ­

n ings  s ty rk o rn a

kg jord liter jord kg liter 0.49 0.23 0.12 0.06 0.49 0.23 0.12 0.06

0 0 0.1— 0.2 0 .02— 0.04 1 3 9 14 95 56 34 17
1— 2 0.2— 0.4 0.6 0.1 4 9 9 37 122 67 29 11
3— 6 0.6— 1.2 1.0 — 1.1 0.2 3 8 8 32 151 69 1 35 16
8— 16 1.6— 3.2 icke b estäm d a 3 16 17 72 ic ke bestämd a

24— 48 4.7 — 0.6 5.4— 6.5 1.1 — 1.4 100 100 87 100 — -  1 36 —

Rotmassan utgjorde i procent av totala friskvikten vid den högsta 
bestrålningsstyrkan 26— 28 % , vid den därnäst lägre 22— 26 %  och 
vid den lägsta bestrålningsstyrkan 12— 13 %. Vid den näst lägsta 
bestrålningsstyrkan växla värdena från  11 °/o vid den högsta kväve 
tillsatsen till 21 %  utan kvävetillsats.

Siffrorna visa en tendens till svagare utbildning av rotsystemet vid 
mycket riklig tillgång på kvävenäring. I princip samma sak h a r  
M i t c h e l l  (1939) funnit hos plantor av weymouthtall, uppdragna i 
näringslösning. Det är också en sedan länge känd sak, att växtrötter 
gärna bli jämförelse långa i näringsfattig jord ( B e n e c k e - J o s t  1924, 
s. 160, not 54). Det torde närm ast få uppfattas såsom en av de m ånga 
regulationer, med vilkas tillhjälp växten i varje särskilt fall blir u t ­
bildad någorlunda i harm oni med betingelserna. Denna tendens bety­
der ingalunda, att p lantorna degenerera vid bättre tillgång på kväve­
näring. Tvärtom  visa skottmedelvikterna, att vid tillräckligt ljus p lan­
torna åtminstone upp till en nitrathalt motsvarande 200 mg N per liter 
jord utveckla sig kraftigare vid större nitrattillgång; vid de två lägsta 
ljusstyrkorna finnes ingen bestämd gång i siffrorna.
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A vgångsprocenterna visa en tendens till ökning vid de högre kväve- 
tillsatserna. För de två lägsta kvävetillsatserna är dock denna tendens 
delvis obefintlig (m ärk kolum nen för bestrålning 0.12). Först vid den 
näst starkaste kvävetillsatsen visar sig en ökning av avgångsprocenterna, 
som  förefaller otvetydig, dock icke vid den högsta ljusstyrkan. Flalten 
av nitratkväve i k ruk o rn a  vid denna kvävetillsats blev tyvärr icke direkt 
bestäm d, men den kan  genom  interpolering med ganska stor säkerhet 
anges till om kring 2000 mg per kg jord  eller om kring 400 mg per liter. 
G ränsen för en tydlig och k lar inverkan av höga n itra thalter på av­
gångsprocenterna torde d ärfö r i försöket kunna sättas vid om kring 
2000 mg n itratkväve per kg av alkärrsjo rden  eller om kring 400 mg 
n itratkväve per liter jord. Detta är e n o r m a  v ä r d e n ,  j ä m ­
f ö r d a  m e d  d e  m  s o m  b r u k a  u p p t r ä d a  i e n  n a t u r 1 i g 
j o r d. I skogen b ru k a r m an även i den rikaste m ull och starkast 
n itra tb ildande hyggesjord icke träffa  högre n itra tha lte r än allra högst 
m otsvarande något enda tiotal eller några tiotal mg nitratkväve per 
liter jo rd  (jfr H e s s e l m a n  1917 a, tab. 7, 1917 b, tab. 11 och 13, se även 
W e i s  1908 sid. 272).

Det gränsvärde, vid vilket enligt m ina försök n itra thalten  i jorden 
synes börja utöva en ofördelaktig inverkan på granplantor, vilken y ttrar 
sig i m ärkbart stegrade avgångsprocenter, ligger alltså vid en n itra th a lt 
av en annan  storleksordning än de högsta n itratvärden, som bruka an ­
träffas i skogsjord, även om jorden är synnerligen stark t nitratbildande.

Man torde med stöd av de u tfö rda försöken få anse det klart, att 
den åtm instone tidigare b land  skogsm än allm änna uppfattningen är 
riktig, enligt vilken granens föryngringssvårigheter på örtrik  m ark  be­
tingas av m arkvegetationen och icke av några för granen ofördelaktiga 
egenskaper hos m arken  såsom  sådan.

Sam tidigt ha försöken läm nat en nyckel till tolkningen av det in ­
tressan ta förhållandet, att de ö rtrika m arkernas tynande, halvkvävda 
ungplantor av gran skilja sig från  växtliga p lan tor icke m inst däri, att 
rotsystem et blir synnerligen dåligt och icke norm alt utbildat. Det har 
ju  av försöken fram gått, a tt ljusbrist häm m ar rotsystem ets utveckling 
m er än  utvecklingen av plantans ovanjordiska delar. Utvecklingshäm- 
ningen hos de dåligt n ä rd a  rotsystem en inverkar också på m ykorrhizans 
utbildning. Denna sak kom m er fram deles att särskilt behandlas av 
fil. lic. E r ik  B j ö r k m a n , som åtagit sig att behandla m vkorrhizaförhål- 
landena hos m ina försöksplantor. I s a  m 1 1 i g a f ö r s ö k s  j o r d a r  
var m ykorrhizan vid bestråln ingsstyrkan 0.49 m ycket väl utbildad, 
u tm ärk t av dom inerande A- och B -m ykorrhizor (se M e l i n  1927). Vid
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avtagande bestrålning avtog frekvensen av A- ocli B-mykorrhizor, men 
tilltog frekvensen av pseudomykorrhizor. De senares frekvens var 
också stor hos av markvegetation beskuggade (Aegopodium, Scrophu- 
laria) p lantor i en för övrigt väl bestrålad kultur, bestrålning 0.76.

Vattningen med lösningar av am m onium nitra t minskade mykor- 
rhizabildningen hos plantor i alkärrsmullen, men denna minskning 
visade ett beroende såväl av tillförd mängd kväve som av bestrålningen.

Det förefaller sannolikt, att det fram för allt är den dåliga mykor- 
rhizabildningen hos de tynande plantorna på örtrik mark, som lett 
L i n d q u i s t  till hans undervärdering av beskuggningens roll (jfr sä r­
skilt hans diskussion s. 10 om tynande granplantor i hallonsnår och 
hans bedömning s. 15— 17 av granens föryngringsbetingelser i en lucka 
med 9— 10 °/o ljus och rik markvegetation). Det måste medges, att 
det för den omedelbara iakttagelsen kan förefalla svårt att sam m an­
knyta en dålig mykorrhizabildning med en prim är skada genom ljus­
brist. Med den kunskap m an num era har  om mykorrhizabildningens 
i många fall avgörande näringsfvsiologiska betydelse (jfr litteratursam ­
manställningen hos H a t c h  1937 och även Mc Comb 1938) ligger också 
den tanken rä tt  nära  till hands, att den dåliga mykorrhizabildningen, 
såsom L i n d q u i s t  hävdar, vore en p rim är orsak till p lantornas dåliga 
tillstånd. Å andra  sidan ha nyare erfarenheter bestyrkt den gamla up p ­
fattningen, att barrträdsrötternas utrustning med m ykorrhiza icke alltid 
är oumbärlig. M o r k  fann i Namdalen »meget sjelden» och »meget 
dårlig utviklet» mykorrhiza på rötterna av unga granplantor, som grott 
på uppkastad dikes jord och m arkbearbetade fläckar, men av hans korta  
beskrivning av dessa plantor (s. 57) tycks framgå, att de undersökta 
plantorna likväl voro kraftiga och goda, såsom de pläga vara på sådana 
ställen. M i t c h e l l  fann vid kultur av weymouthtall i ren kvartssand 
dränkt med näringslösning, att p lantorna höllo sig helt mykorrhiza- 
fria (s. 71), men likväl vid användning av tillräckligt näringsrika och 
lämpligt sam m ansatta  näringslösningar blevo mycket bättre än i p lan t­
skolor (s. 128) och redan med 2 år voro betydligt större än ordinära 
3-årsplantor (3/0 eller 2/,) vuxna i plantskola (s. 132).

Då det visats, att rotsystemets abnorm a utveckling hos tynande 
plantor kan vara direkt betingad av ljusbrist, ha r  det sitt intresse att 
diskutera, hur  brist på ljus kan tänkas vålla även den dåliga eller u te­
blivna mykorrhizabildningen. Det bör då påpekas, att den gamla up p ­
fattningen, att trädens m ykorrhizasvampar skulle i energetiskt avseende 
försörjas av sina värdträd och alltså i energiavseende vara parasiter 
på dessa, i varje fall för barrträdssvam parnas del synes vara den som
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bäst redovisar för alla för närvarande bekanta fakta (jfr R o m e l l  1939). 
Om denna uppfattning är riktig, blir det icke blott lätt att förstå, att 
ljusbrist och därav följande sparsam tillgång på assimilat kan störa den 
norm ala  mykorrhizabildningen, u tan det förefaller nästan självklart, 
att så måste vara fallet. 1

Det ä r emellértid icke säkert, att en örtrik  m arkvegetation är ogynn­
sam  för granens föryngring enbart genom sin beskuggning. Vissa av 
m ina försöksresultat tala i själva verket för a tt ytterligare någon faktor 
är med i spelet. För a tt så direkt som m öjligt experim entellt pröva m ark ­
vegetationens inverkan h a r jag i flera, under tre  år upprepade försök 
haft harsyra med i kulturerna. H arsyran visade sig vid alla prövade 
bestråln ingsgrader (6 °/o, 12 °/o, 23 °/o och 49 °/o av full bestrålning) 
ständigt och fullständigt om öjliggöra granplantornas utveckling, detta 
även när blott små plan tor av h arsy ra  p lanterades sam tidigt som g ran ­
fröet såddes. De granplantor, som överhuvud kom m o upp, voro y tter­
ligt svaga, och i intet av försöken överlevde någon enda granplanta 
första vintern. Om detta kan  förk laras genom den vid alla ljusstyrkor 
utom den lägsta starka beskuggningen från  den frodiga harsyrem attan , 
så förefaller det dock svårt a tt som en verkan av beskuggning förklara, 
att redan g r o n i n g e n  var vida säm re i k ru k o rn a  med h arsy ra  än 
i jäm förelsekrukorna. En stor del av de groende fröna överlevde icke 
groningsstadiet. Detta är så m ycket m er anm ärkningsvärt, eftersom 
för övrigt groningen h ar varit ganska jäm n  i m ina försök, oberoende 
av belysningsgraden och den använda kulturjorden. Vilken annan  
fak tor än ljuset, som h ä r kan  vara med i spelet, kan  uppenbarligen 
endast avgöras genom fortsa tta  undersökningar. Det visade sig också 
att den vid bestråln ingsstyrkan 6 %  g l e s a  o c h  s v a g t  u t v e c k -  
1 a d e Oxö/fsm attan h indrade plantutvecklingen och ökade avgångs- 
procenten icke blott hos gran u tan  även hos sådana lövträdsplantor 
som hägg, ask och rönn i jäm förelse med ku ltu rerna utan  Oxalis vid 
sam m abestrå ln ingssty rka .
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Som e new species and forms of the Diatom 
genus Eunotia Ehr, 1837.

B y  Å k e  B e r g .

Occupied w ith a m onograph on the Diatom genus Eunotia, a 
genus, w hich beside the P innulariae dom inates in the Fennoscandian 
forest an d  peat bog districts, I have found a large num ber of new or 
incom pletely know n form s, besides which a great percentage of the 
form s know n of old have been readjusted thoroughly. Most of these 
new form s derive from  Ö rträsk and Lycksele parishes in southern 
L appland. 1 have had  the good fortune in finding a considerable 
num ber of forms, w hich in a happy way are calculated to elucidate 
parts of the phylogenetic history of this genus. In the following I give 
a pre lim inary  report of the new forms and denom inations.

I have for intention to continue this work by m eans of m onographs 
on the large Diatom genera, thus finally getting m aterials to an exten­
sive Swedish flora on fresh-w ater diatoms. I am  most thankfu l for 
diatom aceous stuffs from  every part of our country, containing fresh ­
water diatoms, together w ith records about locality etc.

List of new or newly defined forms.

N. B. all d im e n s io n s  are g iven  in ul (0.001 mm) ; the frequency  of  the striae  
in num ber  per 10 p..

Tribe I. P r o t o - E u n o t i a e .

E. discrepans  n. sp. 25— 8 0 X 4 — 7; striae 7— 10. Slightly curved 
— alm ost straight; valve flat, w ith ends curved inw ards the apical 
axis and furnished w ith thickenings, — m ore or less m arked polar 
septa. Ends at times slightly dorsally inflated. No raphe or nodules 
visible. Striae parallel, irregular, at times som ew hat denser at the 
ends. Side-line (»pseudo-raphe») low or invisible. Fig. 1: 1.

E. matrix  n. sp. 20—30X 5 1/2—6 1/2; str. 8. Dorsal m argin ra ther 
high and evenly arcued, ventral line straight, ends rounded. Striae



424 ÅKE BERG

robust, regular, parallel, slightly radiating at the ends. No raphe or
nodules visible; side-line invisible. Fig. 1: 2.

Tribe II. V e n t r u o s a e .

E. Vivani  n. sp. 12— 19X5— 7; str. 14— 20. Dorsal line almost 
straight, ends rounded, on the under side at times (different forms?) 
somewhat withdrawn. Ventral margin strongly convex. End nodules 
at apex close below the straight median (side-) line. Striae rather 
coarse and irregular. Fig. 1: 3.

E. Viv. f. a. 15 1/2X 5; str. 18. The outline an almost regular oval.
Striae regular, fine, parallel. Side-line invisible. Fig. 1: 4.

E. Viv. f. ß. 23X9 1/2; str. 20. Coincides with main type as 
to the outline. Side-line straight, end nodules feeble, end nodule area 
distinct and well limited. Raphe end well visible, curved, reaching 
up to centre of apex. Striae rather sharp and regular, parallel, rad ia­
ting at the ends. Valve flat, shortly roundish,

E. lanceolcita n. sp. 19—26X5 1/2—7; sir. 8— 12. Dorsal line 
more strongly convex than the ventral one. Ends obtuse — somewhat 
acuminated. End nodules withdrawn from apices, inner nodules gene­
rally visible. Side-line straight. Striae closer and slightly radiating 
at the ends. Fig. 1: 5.

E. mira  n. sp. 14— 16X4—5; str. 17—20. Dorsal line abruptly 
rising from the ends, then straight, but slightly inflexed (x/2 u) in the 
midst. Ends acuminated, bent downwards; in the fold between them 
and the rather strongly convex ventral margin lies the nodules as 
small luminating triangles. The raphe not clearly visible; striae fine, 
distinct, parallel or somewhat radiating, with a few short dorsal ones. 
Fig. 1: 6.

E. m. f. a- 14X7; str. 13. (lat. of var. not known). Dorsal line 
strongly arcuated; the valvular part above the side-line forms more 
than the half of an oval. Fig. 1: 7.

E. m. f. 8- 7—9X 3—3.3; str. 28 +  . Oval, with or without a
delicate depression on the dorsal line. Ends broadly rounded. Nodules 
at apex, close below the median line of the valve. Striae fine, sharp, 
parallel. Side-line quite high, parallel with the ventral line. Fig. 1: 8.

E. traversa n. sp. 28X4; str. 21. Valve flat but rather robust. 
Dorsal line quite straight, ends rounded, not detached. Ventral line 
between the well marked inner nodules convex, but outside them
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parallel with dorsal line. End nodules strong, in the lower angle of 
apex. Side-line high, straight. Striae sharp, quite parallel. Fig. 1: 9.

E. tes tud ina ta  n. sp. 45— 65X 17—‘20; str. 9 x/2— 11. Valve quite 
flat with a narrow  marginal vaulting; dorsal line strongly arcuated. 
Ends softly detached on dorsal side, rounded. Ventral line an even 
convex line. End nodules small, in apex. The raphe not visible in 
valvular view, somewhat w ithdraw n towards the central axis, short, 
straight bu t twisted, the end bent down in a right angle. Side-line 
straight between the nodules, and thus ra ther high. Striae straight, 
parallel, robust, finely striated, of the same breadth as the interstices. 
Fig. 1: 10.

Tribe III. S u b t i l e s .

E. angusta (Gr.). Syn. E. parallela Ehr. f. angustior Gr. 40— 160X 
5— 7; str. 10— 13. Lineal, arcuated, margins parallel; dorsum gene­
rally with a slender upw ards bow at the ends. End nodules very 
delicate, marginal, in the lowTer angle of the valve. Striae not quite 
regular. Side-line very low, partly indistinct. Fig. 1: 11.

E. ang. f. a. 16*—3 6 X 5 — 6; str. 10— 14. Geniculated and gene- 
rally with a rounded incision in the midst of the ventral margin. Ends 
not at all detached, broadly rounded. Striae more irregular than in 
the m ain  form, often curved. Side-line higher, running straight from 
the nodules to the median incision. Fig. 1: 12.

E. ang. f. ß. 50— 75 X 6 — 9; str. 9— 12. Coincides with the main 
form but for the generally somewhat thickened ends which are genu- 
flexed; the median part  of the ventral m argin straight. Fig. 1: 13.

E. ang. f. y. c:a 50X 6; str. 10— 11. Like the preceding, but 
ventral m argin with a median embossment, with an incision on each 
side. Dorsal line a smooth curve. Fig. 1: 14.

E. ang. f. §. 80—90X 7(4). Like the main form, but the ventral 
m argin with a median point. Fig. 1: 15.

E. ang. f. g. 130 150X5—5x/2; Like the main form, but margins 
with a num ber of symmetrically placed, shallow incisions. Fig. 1: 16.

E. ang. f. bihmaris (Gr.). 80— 120X5; str. 13. Like the main
form, but the valve bracket-like depressed in the midst. The side-line 
runs straight over the bend of the ventral line.

E. ang. f. C- 70— 80X 4 x/2— 5. A slender form; the valve some­
what tapering towards the ends. Fig. 1:17.

E. ang. f. rh 60— 70X 5; str. 15— 18. Coinciding with the prece­
dent, but with denser striation. Fig. 1: 19.
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E. (ing. f. {K 45— 55 X 8 — 9; str. 91 /2— 19. Somewhat more robust 
and whit the striae more defined than the head form, — in these 
respects it approaches towards E. parallela. Fig. 1: 20.

E. ang. f. i. 35— 75X 4— 4a/2; str. 12— 14. Very slightly arcuated, 
margins parallel, ends centrally acuminated. End nodules not visible, 
the raphe extremely fine. Striae at times somewhat radiating towards 
ends. Fig. 1: 18.

E. pectinalis Rbh. f. Huglii. 50—8 0 X 8 — 9; str. 9— 11. Differs 
from f. (var.) undulata  Ralfs by its robust ends, well-nigh capitate 
and somewhat acuminated; end nodules more powerful than  in the 
main form. Fig. 1: 21.

E. pect. f. cristula. 25— 35X7; str. 9— 10. Dorsal line relatively 
high, with 3— 4 ridges, ends ra ther thin, ventral line slightly concave, 
by a central point divided in two flat arcs. Fig. 1: 22.

E. pect. f. didym odon  (Gr.). Syn. E. camelus Ehr. var. ß d idym o­
dern Gr. 1865. — 25—3 5 X 5 1/2—6; str. 12. Dorsal line high, with a 
median short impression, and the lateral parts obliquely cut off by a 
straight line. Ends thin, produced. Fig. 1: 23.

E. pect. f. a. 35— 75X 6— 8. An undecided type, essentially
agreeing with the main  form, but ventral line showing a median, very 
delicate, more or less undistinctly limited embossment. — To this 
type I have also referred a New-Guinean form with only just visible 
median thickening, the shoulders on the dorsal margin all but deleted, 
striae 12, denser towards the ends. Fig. 1: 25.

E. pect. f. ß. 40— 70X 6— 7. The ends thickening towards capita-

Fig. 1. 1 E unotia  discrepans,  Örträsk.  2 E. matrix,  ö r t r .  3 E. Vivani,  ö r t r .  4
E. Vivani  f. et, Örtr.  5 E. lanceolata,  Cameroon. 6 E. mira,  Örtr.  7 E. mira  f. 
et, Spitzbergen. 8 E. mira  f. ß, Örtr. 9 E. traversa,  Örtr. 10 E. testudinata,  
H erk in je  1. 11 E. angusta  (Gr.), Y arra  Riv,, Vict. 12 E. ang. f. a, ö r t r .  13 E. ang.
f. ß, ö r t r .  14 E. ang. f. y, Örtr.  15 E. ang. f. 8, ö r t r .  16 E. ang. f s. ö r t r .  17
E. ang. f. £, Örtr.  18 E. ang. f. i, New Guinea. 19 E. ang. f. rh Herkinje  Lake. 20
E. ang. f. 9-, Spitzbergen. 21 E. pectinalis  ('. Huglii, Bengal. 22 E. pect.  t. cristula,  
Bengal.  23 E. pect. f. d id ym o d o n  (Gr.), Oregon. 24 E. pect. f. y, Örträsk. 25 E. 
pect. f. ct. a Bengal, b New Guinea. 26 E. pect. t. a, Bengal. 27 E. pect. f. capitata, 
Örtr.  28 E. pect. 1. sellula, Brazil. 29 E. pect. f. ß, Örtr.  30 E. pecl. f. 8, Rostock. 
31 E. pect. f. s, Örtr.  32 E. pect. f. undosa,  Örtr.  33 E. pect. f. Lake Vättern. 
34 E. pect. f. minor,  a ö r t r ä s k ,  b Herkin je  Lake. 35 E. pect. f. y-/, Herkin je  L.
36 E. pect. f. 9-, Herkin je  L. 37 E. pect. f. t, Savov. 38 E. pect. i. %, Ringsjön,
Scania. 39 E. pect.  f. biarcuata,  Småland. 40 E. pect.  f. gibbosa,  Isle of Lewis. 
41 E. camelus,  Brazil. 42 E. cam.  f. dentata,  Oregon. 43 E. sum atrana  (Hust.), 
Brazil. 44 E. siberica  f. perarcuata  A. Cl.-E., Nuasjärvi.  45 E. sib. f. Stuxbergi, 

Jenissej.  46 E. exeta, Herkin je  Lake.
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form ; dorsal m argin irregularly  undulated, b u t generally w ith one 
cen tral knob and accentuated shoulders. V entral m arg in  most fre ­
quently  w ith a m ore or less central thickening. Fig. 1: 29.

E. pect. f. y. 35— 50X 6; str., 15. Dorsal m argin a sm ooth strong 
curve, ends gently recurved, ventral m arg in  w ith a sharp ly  limited 
m edian embossment. Fig. 1: 24.

E. pect. f. sellula. Syn. E. camelus E hr. var. a genuina  Gr. 1865. 
— 15— 3 5 X 4 1/2— 6; str. 10— 13. A ra ther robust type. Dorsal m argin 
high, w ith two rounded ridges. Ends p ro tracted , ra ther thin, ventral 
m argin  concave. End nodules extrem ely delicate, side-line not visible. 
Fig. 1: 28.

E. pect. f. X. 23X 7; str. 15— 16. D orsal m argin  very high, with 
two flattened undulations; ends som ew hat acum inated. Ventral m a r­
gin feebly concave. Fig. 1: 26.

E. pect. f. capitata. 50—9 0 X 5 — 7. A fu rth e r developm ent and 
settling of the f. y. Dorsal m argin w ith one (seldom 2) m edian knobs, 
and  generally distinct shoulders; ends not narrow ing, dorsally som e­
w hat rounded capitate, m ore strongly built th an  otherwise. Ventral 
line w hit a central nib or lim ited thickening. Fig. 1: 27.

E. pect. f. o. 100X9; str. 10. Dorsal line sm ooth, only just curved, 
ends not detached, broadly rounded. V entral line w ith a vag inflation. 
The raphe runs alm ost to apex on the valvular side. Side-line quite 
distinct. Valve flat. Fig. 1: 30. *

E pect. f.t £. 40— 55X 7. Dorsal line equally divided by three
flat undulations; ends dorsally feebly detached, obtuse and obliquely 
cut off, robust. Ventral m argin w ith an  em bossm ent corresponding 
to th a t on the dorsum . The raphe ra th e r high; side-line low. Fig. 
1: 31.

E. pect. f. undosa. A slenderer type of the f. biconstricta w ith 
an odd num ber of undulations on the dorsum ; the m edian thickening 
in the centre of the ventral m argin  acute. —  An interesting parallel 
to E. siberica. Fig. 1: 32.

E. pect. f. £. 25— 3 5X 5— 7; str. 8— 11. An undecided, most
varying type. Dorsal line ra th er strongly arcuate with feebly detached 
ends; ventral line slightly arcued w ith or w ithout a central thickening. 
Fig. 1: 33.

E. pect. f. media (O. M.). 25— 3 5 X 5 — 6; str. 13— 15. Slightly
arcued or only the ends bent down yoke-like; the short m iddle part 
of dorsal and ventral m argins parallel. —  It is w ith some hesitation 
I have called this ra ther undecided form  by O. M ü l l e r ’s nam e; the
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present form  is distinguished principally  by its denser striation, and 
as to Müller’s form  I have not found any statem ents about the striae.

E. pect. f. minor  (Rbh.). (V. H. Syn. T. XXXIII: 15 = E. pect.
f. curta  Gr, non fig. 20— 21). — 12— 35X 0—8; str. 9— 13. Dorsal 
m arg in  as the m ain form ; ends not always typically detached; ventral 
line s tra ig h t or w ith sm all divergencies. — The end nodules are rem ar­
kably  sm all but sharp, w hich at first prevailed me to set this form  
fo rth  as a species of its own, presum ably yet more prim itive th an  the 
pect. genuina, and  this also w ith regard  to the fact, that the shoulders 
are not as well developed as in the last named. Fig. 1: 34 a.

To this form  I have also referred one form  from  H erkinje Lake, 
N. Y., in w hich the dorsal m argin  runs fu rther down tow ards the ends, 
w hich thus becomes lower. Ventral m argin straight. Striae 11, more 
rad ia ting . Fig. 1: 34 b.

E. pect. f. Yj. 25— 35X 8; str. 13. Dorsal line strongly arcued; 
ends ra th e r high, undistinctly  detached. V entral m argin som ewhat 
w ithdraw n in m edian part. Striae radiating towards ends, side-line 
well visible. A few short dorsal striae. Fig. 1: 35.

E. pect. f. 9\ 15— 2 6 X 8 — 10; str. 9— 11. Dorsal m argins in the 
elongated form s w ith pronounced shoulders, in the shorter ones evenly 
arcued; ends thick. V entral m argin straight. Side-line visible. Fig. 
1: 36.

E. pect. f. i. 15—3 0 X 5 — 7; str. 10— 13. Dorsal m argin high 
w ith well m arked shoulders or else falling in straight lines from  centre. 
V entral m argin  straight —  concave. Striae feebly radiating. — A 
ra th e r robust form. Fig. 1: 37.

E. pect. f. X.. 15— 20X 5; str. 17. Dorsal m argin almost a sm ooth
arc, ends som ewhat acum inated; ventral line slightly concave. Striae 
rad ia ting . Fig. 1: 38.

E. pect. f. biarcuata. 100— 150X 5— 7; str. 7— 10. Valve strongly 
elongated, and through a m edian depression divided in two flat arches. 
T he valve generally thickest by the shoulders and the heels often well 
developed. The outline very varying. At times the ends are not at 
all detached, but of the sam e height as the dorsum . Side-line generally 
well visible, at least past the m edian ventral thickening. — One of the 
m ost striking form s is reproduced by L e w i s  (1865) from  W hite 
Mount:s. Fig. 1: 39.

E. pect. f. gibbosa. 80— 115X 5— 6; str. 8— 10. An almost straight 
form  w ith a short, lim ited thickening on dorsal and ventral m argins. 
Fig. 1: 40.
28 B otan iska  Xotiser 1939.



430 ÅKE BERG

E. camelus (Ehr. emend.). 30—50X 6— 7; str. 9— 12. A slender 
and strongly arcued form. Dorsal and ventral margins parallel, the 
former showing 4 rounded ridges. Ends extended, thin, continuing 
the ventral arc. End nodules extremely feeble. Striae rather sharp, 
distinctly striated. Side-line not visible. Fig. 1: 41.

E. cam. i. dentata. Ventral margin divided in two arcs through 
a median nib. Strongly varying form. Fig. 1: 42.

W ithin the group camelus and hereto appertaining I have sepa­
rated the 2-undulated didymodon-seUula from the type most con­
spicuous with 4 waves and for the last named adopted the old 
denomination camelus Ehr. G r u n o w  (Banka 1865) divides E h r e n - 

b e r g ’s very doubtful genus camelus in the following types: var. a  

genuina corresponding to my f. sellula; var. ß didymodon  which con­
stitutes my pectinalis f. didymodon; var. y  denticulata corresponding 
to my E. camelus. — My division in one short form with two undula­
tions and one more elongated with four waves, both of them with 
direct derivation from f. undulata-camelus, may be taken as a geneti­
cally better founded.

E. sumatrana (Hustedt emend.). 95— 160X8— 10; str. 8. Syn. 
E. formica var. sumatrana Hust. — A more developed form of E. 
pectinalis f. capitata. Gently curved, margins parallel or somewhat 
tapering towards the ends. The centre slightly bilaterally embossed. 
Ends slightly capitate, centrally or only by dorsal line. End nodules 
rather robust. Striae strongly irregular. Side-line visible. — The 
valve essentially more robust than the pectinalis forms (exc. f. capitata) 
with margins broader rounded. Fig. 1: 43.

The likeness to E. formica is superficial, — the thickening in the 
central part; neither end nodules, raphe or striae accord with those 
in formica. In return we have seen the close resemblance to E. pec­
tinalis f. capitata, which has been derived without any gaps from 
pect i n a lis genu i na.

E. siberica Cl. f. perareuata A. Cl.-E. 1938 in man. The shortest 
forms of the main type, in which the central thickening on the ventral 
margin has disappeared. Fig. 1: 44.

E. sib. f. Stuxbergi. 35—45X9(6); str. 10— 11. An undubitable 
siberica, where the dorsal margin has been simplyfied to two widely 
separated flattened undulations, thus forming a parallelism to E. pect. 
f. didymodon. Ventral margin one strong arc. Side-line visible. 
Fig. 1: 45.

E. exetc i  n. sp. 25— 40X7 — 9; str. 15. Dorsal margin rather
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strongly arcuate w ith rounded shoulders. Ends dorsally m ore or 
less strongly detached, abrupt. V entral m argin im perceptibly concave. 
Valve flat, shortly or not at all rounded  m argins. Striae strong, denser 
and  som ew hat radiating tow ards ends. Fig. 1: 46.

E. parallela E hr. f. media  A. Cl. 1895. 35— 65 X 7 1/2—9; str.
14— 16. A short form  of E. parallela  w ith ends rounded, detached 
on dorsal side, and shoulders m arked. — 1 have also noted a dim inutive 
form  (26X5) from  Spitzbergen; its striae thickened considerably 
tow ards the ends.

E. lunaris (Ehr., Gr. em end.). 30—90X 3— 5; str. 15— 18. The 
m ain type has m argins w ell-nigh parallel, ends sem i-circularly rounded, 
not. or scarcely detached from  dorsal m argin, and not perceptibly 
inflated. Valve evenly arcued  1: 8— 17). End nodules at the lower 
border of apex, w ith the upper point clear from  the m argin. Striae 
even, diffuse bu t distinct. — In  this f. genuina furtherm ore enters 
one type w ith the m edian dorsal m argin  very slightly embossed.

E. lun. f. a- Svn. E. elegans Hust. 1924 s. 545, T. 18: 14, 15. —  
32— 3 4 X 2 1/2; str. 19. S trongly arcuated (rise 1: 5— 71/2). Som ewhat 
tapering tow ards the ends, w hich are softly detached dorsally. Robust 
type. — Differs from  f. capitata Gr. only by its greater rise; if tra n ­
sitional form s are found this f. ought to be w ithdraw n as needless.

E. lun. f. ß. 30— 50X 2^2— 3]/2; str. 17— 18. Slightly arcued, 
from  the centre tapering dorsally to the ends, w hich are plainly 
rounded, not inflated. E nd nodules a trifle more ventral than  in the 
m ain form. Fig. 2: 47.

E. lun. f. y. 29— 4 3 X 2 (5 )— 3(6); str. 17— 18. Strongly arcued 
(1: 7— 8), m argins parallel, ends rounded, recurved, slightly narrow ed. 
Ventral m argin w ith a trian g u la r em bossem ent of the same height 
as the valve; the side-line visible past this embossment. End nodules 
as in f. ß. Fig. 2: 48.

E. lun. f. o. 40— 65X 4; str. 16— 17. Valve with 1— 2 bends dow n­
ward, placed symmetrically or not (A. Mayer’s lusae bilunaris and 
serpentina). Fig. 2: 49.

E. lun. f. £. 15— 3 5 X 4 — 5; str. 16— 19. S traight or slightly
arcued, w ith ends tapering or simply rounded. End nodules very 
delicate. The valve is characterized by both m argins seemingly th icker 
in the m edian parts, and th inn ing  out tow ards ends, — Possibly a 
recessional form ; its system atical position is not clear. Fig. 2: 50.

E. lun. f. elegans (Östr. 1910. emend.). 23— 33X 2—3x/2; str.
17— 20. Margins well-nigh parallel, strongly arcued (1: 3—4). Apices
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capitate dorsally, sharp detached. End nodules very delicate, triangu­
lar. Striae delicate, visible only in a powerful refractive medium.

E. falcata (Bréb. emend.). V. H. Syn. T. XXXV: 6 c — E. lun. 
var. excisa Gr. (Synedra falcata Bréb). 20—4 0 X 4 — 5; str. 16—20. 
The primitive form consists of two arcs, the ventral one with greater 
radius than the dorsal; the proportions vary between 1: 1. 2 and 1: 2. 
Ends not detached, obtusely rounded. End nodules terminal, clearly 
subjacent, rem arkably  feebly developed. Striae regular, at right angle 
to ventral margin. Fig. 2: 51.

E. falc. f. a- 10—4 0 X 3 x/2—hlj2- Ventral margin with irregular 
course; short forms often with ventral line straight but dentated. — 
Includes A . M a y e r ’s E. lunaris var. subcircuata and his lusae excisa 
and ceratoneoides. Fig. 2: 52.

E. gracilis (Ehr., Rbh, 1864 emend.). 60— 220X3 J/o— 5; str. 10 
14. Lineal, gently arcued — straight, margins parallel, ends often 
but not always somewhat inflated symmetrically or only dorsally. 
Striae plainly transversely lined. Raphe as in E. pseudo-pect. with 
(sometimes indistinct) valvular raphe.

E. grac. f. a ■ 50— 7 0 X 1 — 1 3; str. 13— 15. Gently arcued, with 
ends dorsally capitate. Fig. 2: 53.

E. grac. f. ß. 100— 160X 4—5; str. 10— 14. Straight, somewhat 
tapering towards ends, which are elongated rounded and dorsally in­
flated. No valvular raphe, but from the end nodule a narrowing 
hyaline space (8— 10 p.). The raphe does not run as high as in the 
m ain  type. Fig. 2: 54.

E. grac. f. y. 70— 170X 4T/2—51/2; str. 13— 14. Dorsal line straight, 
ventral line gently depressed in the midst. Ends bilaterally rounded 
inflated. Very little of the raphe visible in valvular view. Valvular 
raphe is at hand  or not. The end pore well marked. Fig. 2: 55.

E. flexuosa  (Kz. emend.). 90— 300X 4— 51/2; str. 15— 19. Lineal, 
gently arcued, margins parallel. Ends not or vaguely inflated. Striae 
generally distinctly punctated. The raphe as in E. pseudo-pect., with 
or without valvular raphe.

E. flex. f. a. 80— 140X 11/2— 21/2; str. 18— 19. Gently arcued 
or straight, with ends geniculate. Ends strongly bilaterally inflated. 
End nodules more robust th an  in the main type; distinct valvular 
raphe. — A parallel form to E. gracilis f. a- Fig. 2: 56.

E. flex. f. ß. c:a 1 00X 21/2. — Almost straight; ends tapering to 
l 1/2 p, not inflated. Fig. 2: 57.
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E. f lex.  f. y. 5— 2 0 X 2 ;  sir. 25— 26. Arcued, m arg ins  strictly 
parallel. Ends rounded ,  not inflated. Fig. 2: 58.

E. r epens  n. sp. 1 3 0 X 2 — S1/^; str. 18 2 2 . Main fo rm  lineal,
feebly arcued, w ith  not or slightly inflated ends. E n d  nodules as in 
E. pseudo-pect . ,  b u t  g row ing m ore  sub jacen t  in the formae. F o rm s 
th a t  have  been grasped as auxospores  show  essentially s tronger w i th ­
d raw n  end nodules. V alvular r a p h e  som etim es at hand . T he  valve 
exhibits  generally irregu la r  bows an d  jerks. Fig. 2: 59.

E. rep.  f. a- 25— 4 0 X 2 — 2.7; str. 20— 21. Arcued, dorsally  cap i­
tate. E n d  nodules som ew ha t m ore  subjacent. Fig. 2: 60.

E. rep. f. ß. 90— 105X 3; stra igh t, w ith  geniculate ends, valve 
s lightly n a rro w er  at the angles. E n d s  leng thened  inflated. Fig. 2: 61.

E. rep. f. y. 22— 2 5 X 1  1/2- L ike the  pecedent bu t of so sm all 
a size th a t  it is considered to fo rm  a un i t  of its own. Fig. 2: 62.

E. rep. f. o. 20— 3 3 X 2  1j2— 3.2; str. 23— 27. M argins strictly 
para lle l;  arcued, ends recurved alm ost horizon ta lly  for some stretch. 
Fig. 2: 63.

E. alpine  (Naeg., Gr. em end.).  V. H. Syn. T. XXXV: 5 - - E .  
lunaris  var. alpina  Gr. Rbh. Flor. eur. alg'. p. 129 =  Sy nedr a  alpina  
Naeg. —  A Mayer, Bayer. E uno t. ,  p. 120 =  E. Naegeli  Mig. 1907. 45—  
I 6 O X I V 2— 3x/2; str. 23— 28. Slightly arcued , evenly tapering  tow ards 
ends (c:a 1 u  in he igh t) ;  the  very ends gently infla ted  abou t to the 
he igh t of the m ed ian  part .  E n d  nodules extrem ely  delicate, clearly 
subjacent. At times a v a lvu la r  r a p h e  can be discerned. Striae 
exceedingly delicate.

E. alp. f. a- 60— 8 0 X 2 ;  str. 30 +  . L ike the  m a in  type, b u t  w ith  
denser striation. (W hit regard  to this it ought m ore  p roperly  to be 
advanced  as a species of its own.)

E. subtilissima  n. sp. 13— 3 0 X E /2— 2 ; str. va lued 35 +  . Im p e r ­
ceptibly arcued, ends ra th e r  s trong ly  recurved, m arg ins  strictly parallel. 
Striae only just visible (in m o n o b ro m id e  of n a p h th a l in ) .  Nodules 
subjacent, scarcely visible. Fig. 2: 64.

E. paradoxa  11. sp. 1 0 0 — 1 2 0 X l x/2; str. 2 0 . Ex trem ely  n a r ro w  
an d  elongated, m arg ins  parallel, ends som ew hat inflated. R aphe  feebly 
developed, length  3 a ;  distinct va lvu la r  raphe . Striae well visible. 
Fig. 2: 65.

E. caecigena  11. sp. 9— 5 0 X 2 — 6; str. 16 +  . This denom ina tion  
has been advanced  to cover a n u m b e r  of form s, un m is tak eab ly  b e ­
longing to Subfiles,  bu t  equally  com posed  of several system atica l 
unities, held together by lack ing  ra p h e  a n d  nodules, a n d  a stria tion
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of 16 or more. Striae vag and diffuse. Margins by the elongated 
form s parallel; ends not detached. — By the lacking of raphe and 
nodules, as well as the feeble striation, I have apprehended these forms 
a regressional, and  then it seems quite as it should be, that they are 
owed to m ore than  one system atical starting-point. E. caecigena does 
not represent a species, but a state. Fig. 2: 66.

A com m on tra it in these types seems to be the frustules thinning 
out from centre tow ards ends, while the reverse otherw ise is the case: 
the ends are m ore robust.

Doubtful species:
E. omega n. sp. 8— 9 X 3 ; str. 30 +  . Dorsal m argin strongly 

arcued, ventral m argin  slightly convex, ends not detached, rounded. 
End nodules subjacent, striae extremely fine and sharp, tow ards ends 
som ew hat radiating. — It is only the absence of inner nodules that 
has induced me to place this form  am ong the Subtiles. Fig. 2: 67.

Tribe IV. Grunowiae .
E. antiqua n. sp. 70—9 0 X 6 — 11; str. 10— 11 x/2. Dorsal m argin 

one smooth and flat arc; ends not detached, rounded obtuse, sometimes 
im perceptibly recurved. V entral m argin gently concave. Valve quite 
flat, supplied w ith polar septa w ith irregular inner limits and enclosing 
the end nodules. Raphe quite low on valvular side, delicate, sometimes 
not visible. Striae robust, regular, parallel, finely punctated. Side-line 
scarcely visible. The dorsal plane towards the poles ra ther appreciably 
depressed between the two apical planes. Fig. 2: 68.

Fig. 2. 47 E. luiuiris f. ß, ö r t r ä s k .  48 E. hin. f. y, ö r l r .  49 E. Inn. f. 8, ö r t r .
50 E. lun. f. s, Bengal.  51 E. falcata  Brei)., Örträsk .  52 E. falc. f. a, Örtr.  53 
E. gracilis f. a, ö r t r .  54 E. grac. f. ß, Rio Negro. 55 E. grac. f. y, Rio Negro. 56 
E. f lexuosa  f. a, ö r t r ä s k .  57 E. flex.  f. ß, New Guinea. 58 E. flex.  f. y, Örträsk .  
59 E. repens,  a W. Greenland, b Himalay. 60 E. rep. f. %, Örträsk.  61 E. rep. 
f. ß, ö r t r .  62 E. rep. f. y, ö r t r .  63 E. rep. f. o, ö r t r .  64 E. subtilissima,  Örtr.  
65 E. paradoxa,  Örtr.  66 E. caecigena , Bengal. 67 E. omega,  ö r t rä s k .  68 E. 
antiqua,  ö r t r .  69 E. ant. 1'. a, Örtr.  70 E. ant. f. ß, Cameroon. 71 E. ant.  f. y, 
ö r t rä s k .  72 E. Grunowi,  a ö r t rä sk ,  b Lake  Vättern, c Yarra  Riv., Victoria.  73 
E. Grun. f. a, Örträsk.  74 E. Grun. f. ß, Lake Vättern. 75 E. Grun. f. y, ö r t r ä s k .  
76 E. Grun. t. dispersa  (A. Cl.-E.), type w ith  converging striae, Örträsk.  77 E. 
Grun. f. s, ö r t r ä s k .  78 E. Grun. f. ö r t r .  79 E. Grun. f. rj, Örtr.  80 E. Grun. 
f. %• Cameroon. 81 E. volvo,  Småland. 82 E. pseudo-parallela,  Bengal. 83 E. ps.-par. 
f. a, Maine. 84 E. ps.-par. f. ß, Örträsk.  85 E. ps-par .  f. y, New Guinea. 86 
E. ps.-par.  f. 8, Jenissej.  87 E. fallax  f. a, ö r t r ä s k .  88 E. lapponica  f. a, Örtr.

89 E. pohjglyphis  f. a, Örtr.
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E. ant. f. a. 100— 120X7— 8; Gently arciied, margins quite p a ­
rallel, ends imperceptibly recurved, rounded — somewhat acuminated. 
Valve flat, but towards the ends still more roundish. Ends with polar 
septa c:a 5 iji, inwards irregularly limited. End- and inner nodules 
visible. The raphe fine, very low. Striae robust, regular, distinctly 
lined. Side-line distinct. Fig. 2: 69.

E. ant. f. ß. 90— 100X12; str. 8. Robust, wdth strongly roundish 
margins. Dorsal line arcued, slightly depressed before the ends, ventral 
line almost straight. Ends ra ther broad, rounded. The raphe high 
with a broad hyaline space. Striae somewhat irregular, denser and  
radiating at the ends. Side-line visible. The ends with polar septa 
reaching past the raphe. Fig. 2: 70.

E. ant. f. y. 86X 9; str. 11. Dorsal margin a smooth arc, ends 
obtuse, not detached. Ventral line slightly concave. Ends hyaline, 
end nodules very coarse. Raphe distinct, lengthened in line by a 
somewhat narrower part close up to apex. Striae regular, by the ends 
bent inward the nodules, robust, not lined. Side-line ra ther high. 
Fig. 2: 71.

E. Grunowi n. sp. 60— 190X4— 9; str. 10— 12. A very robust 
form with valve roundish. Margins strictly parallel, slightly arcuated. 
Ends broad, rounded, sometimes slightly recurved. The ends seem 
to be strongly built with irregular hyaline areas at apex or, eventually, 
rudiments of polar septa. End nodules coarse, inner nodules generally 
visible. Raphe very distinct, running up to, sometimes past the apical 
axis. Side-line quite low, generally indistinct. Striae robust, a trifle 
irregular, lineated. Fig. 2: 72.

E. Grim. f. a- 40—90 X 4 — 9; str. 9— 13. Includes a num ber of 
rather strongly varying forms, which by their robust ends, at times 
dorsally capitate, their coarse striae, their generally visible inner nodu­
les give evidence of their connection with Grunowi. — Dorsal m argin 
a trifle more arcuate, seldom parallel with the ventral one. Striae 
remarkably robust. Side-line generally well visible. Fig. 2: 73.

E. Grun. f. ß. 3 5 - 1 0 0 X 8 —9; str. 11— 14. High and relatively 
short forms, dorsal margin often with a delicate median depression 
and more or less developed shoulders. Ends broad, rounded, slightly 
dorsally detached. Ventral line straight or imperceptibly concave. No 
s. c. polar septa. End nodules very coarse, raphe well visible as well 
as the inner nodules and the side-line. Striae almost regular, broad 
and glistening. — Calls to mind the praeruptae, but is told from them
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by means of the high raphe  and inner nodules; the habitus of the 
striae however reminds very much of those in E. formica.  Fig. ‘2: 74.

E. Grim. f. uplandica A. Gl.-E. 1938 in man. 40— 140X8 1/2— 10; 
str. 9— 11 1j2. Slightly arcued; margins parallel. Dorsal line with 
rounded shoulders tapering to the elongated ends, which at times are 
slightly recurved. Inner nodules feeble — indistinct. Striae ra ther 
regular, perpendicular to the ventral margin. Valve robust, with 
rounded margins. Fig. 5: 190.

E. Grun. f. y. 25— 4 1 X 4 — 5; str. 13— 17. Slender forms; dorsal 
line straight or with a ra ther flat median impression. Ends prolonged, 
rounded -— dorsally capitate. Ventral line straight or somewhat 
irregular. End nodules ra the r  stout, inner nodules generally well 
visible. Valve robust, strongly rounded margins. Striae coarse, closer 
and radiating towards ends. — E. impressa E hr is a more densely 
striated form of this one. Fig. 2: 75.

E. Grun. f. dispersa A. Cl.-E. 1934 (.E . fallax var. dispersa).  
20— 70X 2— 4 1I2; str. 9— 13. A. slightly arcued, slender form, gene­
rally tapering from the median part, though forms with parallel 
margins have also been m et with. Margins rounded, ends slightly 
recurved, rounded — somewhat extended. Inner nodules ra ther deli­
cate. Striae strictly parallel. Side-line well visible. — At some types 
included in this form has been noted that  singular convergence in the 
terminal striae, which is given in E. lapponica.  Fig. 2: 76.

E. Grun.  f. g. 60— 140X 5— 8; str. 11— 15. Slightly arcued, 
margins quite parallel and  strongly rounded. Ends ra ther strongly 
recurved, rounded, scarcely contracting. Generally distinct polar septa. 
Length of raphe 15 rj.. Inner nodules generally well visible. Side-line 
low but visible. Striae very coarse, almost regular, parallel until the 
middle of the raphe, where they, suddenly tightening, begin to converge 
upwards, thus running at right angle to the rising raphe. — An iden­
tical form, except lacking inner nodules, has been noted from  Bengal. 
An extremely short, straight type of this form has been rarely found 
in Örträsk and Rostock; measures 25—4 1 X 5 —5 ]/2; str. 13— 14. 
Fig. 2: 77.

E. Grun. f. g. 60— 9 0 X 4  1/2— 5 x/2; str. 12— 15. lake  f. g, but 
the ends not recurved, and  the striae not tightening at the ends. Inner 
nodules visible — robust. Striae coarse, luminating. Fig. 2: 78.

E. Grun. f. yj. 40— 50X 8; str. 14. Belonging to the cycle of f. ß, 
but has been separated from this one because of the three flat dents
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on dorsal margin, which make this form constitute a transition to E. 
polgglyphis. Fig. 2: 79.

E. Gran. f. ft. 40—80X 4—4 1/2; str. 10 1/2— 14. Slightly arcued; 
margins quite parallel. Ends not detached, rounded, at times feebly 
recurved. Inner nodules scarcely or not visible. Striae coarse, some­
what diffuse. Valve robust, with margins roundish. — An allied form 
is noted from Cameroon; dim 38X4 1/2, str. 15, inner nodules well 
visible, margins strongly rounded. Fig. 2: 80.

E. volvo n. sp. Syn. E. elegans Östr. according to Hust. 1932 
fig. 752! Strongly arcuate (rise 1: 3—5), margins quite parallel. Ends 
rounded, not detached. End nodules not particularly coarse, inner 
nodules almost invisible. Striae sharp and regular. Valve rather 
robust, with margins roundish. Fig. 2: 81.

E. pseudo-parallela n. sp. 100—120X10; str. 8—9. A robust, 
lineal, slightly arcued type with roundish margins. Ventral margin 
generally distinctly in three parts, the distances outside the inner 
nodules somewhat convex. Ends rounded, seldom vaguely recurved. 
End nodules subjacent, coarse, inner nodules well visible, and generally 
in a distinct impression in the ventral margin. The raphe strong, 
striae coarse, parallel, at times however at right angle to the ventral 
margin. Side-line well visible, at least at the ends. Fig. 2: 82.

E. pseudo-p. f. c l. 35— 120X4— 7; str. 10— 14. Narrower and 
with denser striation than the main form. Fig. 2: 83.

E. pseudo-p. f. ß. 20X3; str. 20. A denser striated minor form. 
Fig. 2: 84.

E. pseudo-p. f. y. 100— 110X4; str. 15—18. Denser striated; 
only most slender forms noted. Fig. 2: 85.

E. pseudo-p. f. o. 75—85X 8—9; str. 10. Valve quite flat, but 
growing roundish at the ends. Ends not as robust as in the main 
form, and slightly produced. Side-line and inner nodules visible. A 
few dorsal striae. — x\ type more than usually dubitable. The distinct 
inner nodules show with sufficient clearness that it has nothing to do 
with Subtile’s E. parallela, but the more delicate end nodules, not to 
speak of the dorsal striae, are equally strangers to the Grunowiae. I 
have placed it here because in fact I do not know where else to place 
it. Fig. 2: 86.

E. fallax A. Cl. f. a. Syn. E. Nymanniana  A. Cl.-E. 1895, Fontell 
1917. 35—50X3 1/2—6 1/2; str. 18—22. A direct continuation of the
main type, with denser striae. Ventral line straight. Besides the 
typical oblique cornuta-ends you meet also with ends all but perpen-
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dicularly cut, announcing the denticulata-type. Heteromorphism is 
even noted, a symptom of lability of forms. Inner nodules generally 
well developed. Fig. 2: 87.

E. lapponica  A. Cl. f. a. c:a 150X9; str. 16 (19). As a form of 
E. lapponica  I must consider a curious fragment, found in a subfossil 
deposit at Örträsk. It differs from lapponica by the  ends not detached, 
quite semi-circular, the raphe running longer on the valvular side, and 
the hyaline area outward limited by a wreath  of short striae, leaving 
the apex entirely smooth. Inner nodules are not visible. The possi­
bility remains, that it is about a sporangia l form; though it is im per­
fectly known, I did not wish to pass it by. Fig. 2: 88.

E. polyglyphis  Gr. f. a- 47X 8; str. 15. Strongly arcued. ventral 
m argin with a central limited incision. Fig. 2: 89.

E. scar da  n. sp. 85X 23; str. 9. Dorsal m arg in  strongly arcued, 
together with the ends forming the half of an ellips. Ventral line 
straight, towards the ends abruptly  rising, in the same m anner  as 
E. robusta.  Dorsal margin divided in (10) dentations. The raphe 
strong, curved inward the centre of apex. Inner nodules uncommonly 
robust, forming together a ra ther high costa (cfr E. tanensis). Striae 
coarse, regular, at right angle to the ventral margin. No side-line 
visible. — Reminds to a certain degree of E. serrata Hust. in A. S. 
Atlas T. 274: 1— 2, a fossil form from  New Yersey. Fig. 3: 90.

E. polydentula  (Brun.) emend. 10— 3 0 X 3 —4; str. 15— 18. Arcued, 
margins parallel. The dorsal line divided in generally 4 undulations 
or dentations, at times both forms merging into one another. Ends 
about 2/3 of the height of valve, rounded capitate (bilaterally). End 
nodules at the lower side of caput; inner nodules not distinct. Striae 
at right angle to the apical axis.

E. polyd. f. perminuta  Gr. monodon  (Mayer). 15X3; str. 15. Svn. 
E. tridentula  var. perminuta  f. m onodon  A. M a y e r  1918. —  Dorsal 
line not undulated.

E. polyd. f. a- 23X4; str. 18. Dorsal line crenated, ventral line 
with the middle part impressed, straight, and  outside this heels, cor­
responding to the utmost undulation. Fig. 3: 91.

E. polyd. f. ß. 18—22X 4; str. 18. Ends not capitate, rounded. 
Dorsal margin undulated, ventral m arg in  with robust heels. Fig. 3; 92.

E. perpusilla (Gr.) emend. (V. H. Svn. T. XXXIV: 31) 1— 17 X 
2 ’/2—3; str. 19— 23. The m ain type, agreeing with the figure cited 
is all but straight or slightly arcued; dorsal m arg in  reversed dentated,



440 ÅKE BERG

ends protracted capitate of barely half the height of valve. Ventral 
m arg in  with pointed heels; end nodules very delicate, subjacent.

E. perp. f. tridentata  (A. Mayer). Syn. E. tridentula  Ehr. var. 
perpusilla Gr. f. tridentata Mayer 1918. 16 1/2X 2 1/2; str. 21. Dorsal
m arg in  generally with one median point and  a flat undulation on 
either side. Ends as the main type. Ventral m argin  with median par t  
straight, impressed, the outer parts strongly convex (rounded heels). 
The inner nodules are coupled to a well visible embossment along the 
m edian part  of ventral line.

E. perp. f. a. 15X3 x/2; str. 20. Dorsal m arg in  strongly arcued, 
reversed dentated; ends rounded, not protracted, bent down in conti­
nuation of the dorsum. Ventral line strongly concave with projected, 
pointed heels. Striae very delicate. Fig. 3: 93.

E. perp.  f. ß. 22X 4; str. 23. Straight; dorsal m argin divided in 
three rounded undulations; ends rounded capitate. Ventral margin 
with the median part straight, impressed, the outer parts rounded, 
convex. Striae radiating. Fig. 3: 94.

E. perp. f. simplex  (Mayer). Syn. E. tridentula  var. perpusilla Gr. 
f. simplex  Mayer 1918. 9— 17X2— 3; str. 19— 20. Dorsal m argin
strongly arcued, even. Ventral margin slightly concave or divided in 
two convex parts, without heels. — K r a s s k e ’s E. microcephala  (1932, 
Hust. 1932 fig. 756 a— 1) is identical with this form.

E. tridentula  (Ehr. emend). — This species does not in its entity 
correspond to the figures given by G r u n o w  in V. Et. Syn. T. XXXIV: 
29—31, which belong to the two precedent species. — 10— 22X 2 1/2— 
4 x/2; str. 16— 19. Gently arcued, with m argins almost parallel. Dorsal 
line undulating with 2—4 ra ther flat waves. Ends rounded, dorsally 
softly detached. All the ventral line an even and feeble arc. End  
nodules subjacent. Striae fine, regular, at r igh t angle to the vent­
ral line.

E. trid. f. a- 10— 20X 2 1/2— 3; str. 20— 24. Strongly arcued; the 
dorsal line divided in 2—3 ridges, ends unusually  extended, with the 
same height as the valve, dorsally capitate, rounded  or square cut. The 
ventral margin an even arc. Nodules in the lower edge of the ends. 
Striae at right angle to the ventral margin. Fig. 3: 95.

E. trid. f. ß. 16X3; str. 25—30. Like f. a, bu t with denser striation.
E. trid. f. y. 19X3; str. 31— 37. Like the preceding, but with 

denser striation.
E. trid. f. o. 18X3; str. 25— 30. Like the main form  of the species, 

but with denser striation. In the only specimen found, the dorsal
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m arg in  was divided in two very pointed dents in centre, and  one 
fla t undulation  on either side. Fig. 3: 96.

E. trid. f. £. 18— 2 0 X 3 — 4; str. 16-— 19. S traight; dorsal m argin
varying from  sm ooth, parallel to the ventral line, to divided into 
fla ttened  crenation w ith the m edian  part depressed. Ends rounded, 
feebly dorsally detached. Nodules subjacent. Fig. 3: 97.

E. trid. f. dentata  (Mayer, em end.). Syn. E. tridentula  var. per- 
m inu ta  Gr. f. quadridentata  M ayer 1918. Like the m ain form , but 
the dorsal m arg in  dentated.

E. tinea  n. sp. 17— 18X 3^2— 4; str. 30 +  . Dorsal m argin  a
flattened arc, ventral m arg in  straight. Ends rounded, dorsally in ­
flated, inconsiderably narrow er th an  the m edian part. E nd  nodules 
subjacent — w ithdraw n. Inner nodules well visible. Striae extrem ely 
fine, sharp, rad ia ting  at the ends. Fig. 3: 98.

E. Tassii  n. sp. 9— 1 3 X 2 x/2— 3.7; str. 17— 21. Dorsal line strongly 
arcued, in the m ain form  divided in two strong waves; ends rounded, 
little produced. Ventral m arg in  divided in two convex parts, outw ard 
sh arp ly  limited. Striae sharp , rad iating  from  centre, aequidistant. 
E n d  nodules on the lower m arg in  of apex. Fig. 3: 99.

E. Tassii f. 10X 3 1/2; str. 17. Dorsal m argin divided in three
dents; ends not detached on ventra l side. Striae distinctly curved.
Fig. 3: 100.

E. Tassii f. ß. 9 X 3 ; str. 22. Dorsal m argin very high, divided 
in three flat reversed dentations. Ends strongly tapering, feebly deta­
ched only from  dorsal side. V entral m argin an even arc. Fig. 3: 101.

E. Tassii f. y. 121/2X 3 1/2; str. 19. Dorsum roof-shaped w ith 
very strong shoulders; ends b ilaterally  capitate, dow n-bent; ventral 
m argin  bracket-shaped. Fig. 3: 102.

E. Tassii f. o. 10X 2.7; str. 26. Dorsum  roof-shaped w ithout
shoulders; ends bilaterally  capitate. V entral m argin evenly divided 
by two convex undulations. S triae not radiating. Fig. 3: 103.

E. fu g i t i v a  n. sp. 8— 15X 2—2 1/2; str. uncertain, c:a 22—30. 
Ventral m argin straight, ends m ore or less dorsally capitate; dorsal 
m argin  varying, strongly arcued — roof — or bracket-like. The 
end nodules appearing as lum inous points in the centre of caput. 
S triae extremely delicate, a t times quite invisible. — The form s brought 
together in this species probably  ought to be divised on several unities, 
but the minceness of the objects, the difficulty in producing a correct 
and true image have m ade it impossible for me to atta in  sufficient 
certainty for deciding m atters. Fig. 3: 104.
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E. trinacria  (Krasske 1929, emend.). 19— 22X 21/2—3; str. 18— 22. 
Imperceptibly arcued — straight. Dorsal line flattened bracket-shaped, 
ends obtusely tapering. End nodules on the lower side of apex. Striae 
strictly parallel, extremely thin. No inner nodules.

E. trin.  f. a- Str. 30. Like the main type, but densely striated. 
The main type corresponds rather well as to outline and striation 
with certain types reproduced by H u s t e d t  (1932) as E. trinacria  var. 
undulata,  but on the contrary not with the original diagnosis of K r a s s k e  

(1929) fig. 1 a—d. This one seems to be not quite irreproachable, 
since the statements about the length vary between 4 and 40 pu The 
figures do not deal with other lengths than between 7 and 11 p. 
(besides that no attention has been devoted to the nodules, hence 
I must consider the figures incomplete). Out of my material I daresay 
the extremely small and at the same time densely striated forms do 
not vary but most inconsiderably as to details in outline; at all events 
the variations are so insignificant, — apart from the length in some 
extent, — that they hardly can be rendered by a drawing apparatus, 
still less by the camera. Such a latitude of variation in length must 
prove, I think, that several types have been brought together. For 
that reason I have not taken into consideration K r a s s k e ’s diagnosis, 
but described the species only from the Örträsk material. K r a s s k e ’s 

shortest trinacria-iorms  may be found again in another place further on.
E. hyperborea n. sp. 200—250X11; str. 13— 15. Arcued (1: 14) 

with quite parallel margins, which are strongly rounded. Ends not 
or imperceptibly recurved, of the same height as the valve. The 
raphe strong, running uncommonly long in the valvular side; it reaches 
with an arching a little withdrawn from the apex past the apical axis. 
End nodule area rather small, regularly following the raphe. Inner 
nodules not visible. Side-line uncommonly high, beginning at the 
centre of the ends and running in an even arc not nearer the ventral 
line than 2—3 p.. Striae fine, sharp, regular, perpendicular to the 
side-line. — By the first view of this curious form I thought it a spo­
rangia! form, equally to F o n t e l l ’s (1917) E. Astridae,  but the n a r­
rower scrutiny showed that E. hyperborea  really is a good species, com­
promising in a very happy manner the transition from E. Grunowi 
to E. trioclon, both as to raphe, striation and valve. Fig. 3: 105.

E. hyperb.  f. Astridae  (Fontell). Syn. E. Astridae  Font. 1917. 
— 90— 130X14—20; str. 16— 17, More strongly arched; ends some­
what recurved, all but of the same height as the valve. Dorsal line 
with three very flattened undulations, sometimes well-nigh invisible.
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The raphe high and long in valvular plane. End nodule area very 
m uch irregular; side-line like that of the m ain type. S triae alm ost 
regular, distinctly lined. — This type m ap be considered standing 
nearer to E. triodon than  to E. hyperborea, but as it m ust be apprehen­
ded as a consecutive form  of the last nam ed, as well as a predecessor 
to the former, I have thought it m ore properly out of a system atical 
point of view to place it beneath E. hyperborea.

E. triodon Ehr. f. minuta. ‘23— 30X 12— 14; str. 17— 20. A sm all 
and relatively high form  with dorsal ridges feebly developed. The 
distance between the two inner nodules very short. Fig. 3: 106.

E. triod. f. a. 50— 55X 16— 17; str. 19, th inner at the ends. — 
Valve geniculate in all but a right angle; dorsal ridges feebler.

E. exigua-gracilis (W. Sm. emend.) f. a- 35—6 5 X 4 — 5. Ventral 
m argin w ith a m edian pointed embossment. Fig. 3: 107.

E. exigua-denticulata (Bréb. emend.), f. a. 30— 40X 4; str. 21— 26. 
Quite accordant with the m ain type, but w ith denser striation.

E. attenuata A. Gl.-E. f. tokiensis A. Cl.-E. in m an. 15— 50X 4 
—4j/2; str. 17— 21. Dorsal m argin strongly arcued, ventral m argin 
gently concave. Ends short, ra ther acute, bent upw ards cornuta-like, 
rounded on ventral side. Inner nodules generally well visible. Striae 
feebly radiating  from  centre. Fig. 3: 108.

E. att. f. a- 40— 50 X S 1̂ ; str. 17— 21. Gently arcued w ith ends 
softly bent upw ards. Evenly tapering from  the middle. End nodules 
subjacent, som ewhat w ithdraw n from  ends, dot-like. Raphe 6— 6x/2 p., 
to the whole extent well visible from  valvular side. Striae regular, 
more delicate than  in preceding form. — Possibly this form  ought 
to constitute a species of its own, w ith regard to the peculiar struc­
ture of the raphe, but the m aterial at hand  was ra th er scanty to form  
a sufficiently clear com prehension of its limits, and besides it seems 
well to join the m ain type as a tropical, som ewhat im paired variable. 
On the other side it form s an incontrovertible transitional form  to 
the following species. Fig. 3: 109.

E. graph ica  n. sp. 25— 30X 2— 21/2; str. estim. e:a 40. Dorsal 
m argin very feebly arcued in an  even arc on to the apices; ventral 
m argin quite straight. Ends obtusely rounded, not detached. The 
raphe 5 p., to its whole length well visible, and in conform ity to the 
end nodules strongly refractive; the latter seem to occupy the whole 
central p art of apices. Striae sharp, perpendicular to the ventral 
m argin.

This m ost curious form  has been placed am ong the Grunowiae
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on account of the strongly developed raphe and  end  nodules. Surely 
you may connect it with the preceding E. attenuata  f. a, though the 
end nodules are essentially different, but the step between the main 
forms is evidently very large. Fig. 3: 110.

E. Nymanniana  (Gr. emend.). V. H. Syn. T. XXXIV: 8, 10. — 
26—40X 3—5; str. 15— 19. Dorsal margin an  even slender arc; ventral 
margin inconsiderably more feebly arched. Ends capitate, h am m er­
like with the outside convex, and  to the greater pa r t  extended towards 
the dorsal side; their length axis converge downw ards in rather 
varying angles. The end nodules occupy the ventral par t  of the ham ­
mer, rather coarse. Inner nodules delicate, at times invisible. Striae 
perpendicular to the apical axis, strictly parallel on to or past the end 
nodules, somewhat diffuse. Fig. 3: 111 (central type).

E. Nym.  f. a. 17— 2 5 X 3 —5; str. 15— 19. Shorter forms, less
arcued. Ends not inflated towards ventral side. Fig. 3: 112.

E. Nym.  f. ß. 15— 2 5 X 3 1/2— str. 20— 24. Like f. a, but
with denser striation.

E. Nym.  f. y.  25—45X 3; str. 20— 25. Like the m ain  type, but 
with denser striation. End nodules rem arkably  coarse.

E. Nym.  f. o. 40—4 5 X 3 ; str. 19—20. Margins well-nigh parallel. 
Feebly arcued. Ends rounded capitate, inconsiderably inflated towards 
ventral side. The valve more rounded th an  other forms hereto apper­
taining. Fig. 3: 113,

Tribe V. S u d e t i c a e .

E. gratella  n. sp. 20—50X 4— 7; str. 8— 12. Margins strongly 
rounded. Ventral line fairly straight, at times somewhat bent down 
outside the inner nodules. Dorsal margin either straight with rather 
accentuated shoulders above inner nodules, or a very flat arc with 
more or less levelled shoulders. Ends rounded, of about half of 
the height of valve. End nodules end-placed, subjacent, ra ther small. 
Inner nodules strong. Striae sharp, denser and  radiating towards ends. 
Fig. 3: 114.

E. yrat. f. a. 30—40X 9; str. 6—6x/2. A relatively high form, 
with dorsal margin arcued and ends rather indistinctly detached. Inner 
nodules feebler than in the main form. Striae rem arkably  coarse, 
distinctly lined. The valve uncommonly strongly rounded. Fig. 3: 115.

E. yrat. f. ß. 15— 3 5 X 4 1/2— 7; str. 11— 15. Margins strongly 
rounded. Dorsal line generally divided in three parts like the main
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type, but more elevated. Shoulders at times all but effaced, so that 
the dorsal line softly merges into the ends, feebly detached. Inner 
nodules strong. The length of the raphes only varying between 6 
and  8 g., but the valves between 15 and 35, they lie in the larger 
specimens below the shoulders, but almost meet in the shorter forms. 
— This form varies greatly. Fig. 3: 116.

E. sudetica O. Müll. f. a- 15— 20X4; str. 12— 13. Dorsal margin 
arcued, ends dorsally abruptly  detached, rounded. End nodules some­
w hat w ithdraw n; striae radia ting  from centre. Fig. 3: 117.

E. sudetica f. ß. 35— 4 0 X 4 —■41/2; str. 11 — 14. A direct conti­
nuation of E. sudet. f. revoluta  from which it is separated only by its 
denser striae.

E. sudet, f. emycephala  A. CI.-E. 1938 in man. 50X 5; str. 8—9. 
Dorsal margin a flattened arc. Ends dorsally detached, of about 
half of the height of valve, arched in line with the straight ventral 
margin. End nodules below the narrow neck. Striae regular, feebly 
radia ting  towards ends. Fig. 3: 118.

E. sudet. f. earneroonensis. 20—4 5 X 4 1/2—6; str. 8— 11. Ventral 
line straight, dorsal line a flattened arc, by the longer forms with 
median part straight, by the shortest an even, stronger arc. Distinct 
shoulders generally not at hand. Ends rather narrow, rounded, not 
detached. End nodules somewhat, but plainly, withdrawn, small. 
Inner nodules well visible. Striae fine, sharp, irregular, denser and 
feebly radiating towards ends. Margins of the valve strongly rounded. 
Length of raphe 6— 8x/2 — This form has been advanced as a
transition between E. gratella and sudetica. It is separated from E. 
faba  by its end nodules being less withdrawn. At first I referred 
it to E. gratella, the more elongated froms having indubitably a great 
resemblance to the typical form  of that one, but with regard to the 
shape and  placing of the end nodules I have thought it more suitable 
to grasp it as a form of sudetica. Fig. 3: 119.

E. faba  (Ehr. Gr. emend). 14— 18X 6— 10; str. 10— 14. Strongly 
varying in outlines. The typical faba-form has the dorsal margin 
strongly arcued in a smooth arc, ventral line straight or feebly con­
cave, ends broad, obtusely rounded. At times, especially in more 
elongated specimens, it merges to a clear parallela-form, though by 
other characteristics easily discerned as a faba. End nodules strong, 
distinctly withdraw n from apices; inner nodules distinct. The raphe 
8—9 jjL. Striae sharp, regular, more or less radiating from centre, 
and generally, but not always, becoming denser at the ends. Rarely
29 B o ta n iska  N otiser 1939.



446 ÅKE BERG

solitary dorsal striae. Side-line not visible. —  A ra th e r  striking type, 
found the world over, has margins exactly parallel and  ends semi­
circular.

E. faba f. a- Sir. 15— 19. This form has been set forth  solely 
on account of its denser striation. Varies as to outline like the 
main  type.

E. faba  f. ß. 15— 60 X 4 — 5; str. 11— 15. Narrow  forms with 
varying dorsal margins. Ventral line generally straight. Merges into 
E. veneris.

E. veneris (Kz. emend.). 15— 50X 3 x/2— 6; str. 16— 20. A direct 
continuation of E. faba  f. ß. The typical m ain form  shows a very 
m uch flattened cirele-segment, ventral margin straight; acute, at times 
somewhat declinate ends. The margins roundish. End nodules strongly 
withdrawn; length of raphe 51/2— 7 g- Inner nodules well visible. 
Striae fine, sharp, towards ends radiating and  thickening.

E. ven. f. a- 15— 25X 4— 41/2; str. 15— 17. This form has only 
with some uncertainty been placed in this group. Dorsal line and 
ends agree with those in E. pectinalis, ventral line straight, but furnished 
with little embossments at the inner nodules, which are more strongly 
developed than  by the other forms of the species. E nd  nodules strong, 
subjacent, but not as w ithdraw n as in E. veneris. Striae fine, regular, 
feebly radiating and somewhat tightening a t the ends. Fig. 3: 120.

Fig. 3. 90 E. scarda,  Ö rträsk . 91 E. po lyden tu la  f. a, Örtr. 92 E. polyd .  f. ß, Ö rtr. 
93 E. perpusilla  f. a, Ö rtr. 94 E. perp.  f. ß, Ö rtr. 95 E. tridentula,  f. x, ö r t r .
96 E. trident,  f. o, Ö rtr. 97 E. trident  f. s, Ö rtr. 98 E. tinea,  Ö rtr. 99 E. Tassii,
Ö rtr. 100 E. Tassii  f. x, ö r t r .  101 E. Tassii  1. ß. Ö rtr. 102 E. Tassii  f. y, Ö rtr. 
103 E. Tassi  f. o, ö r t r .  104 E. fugit iva,  ö r t r .  105 E. hyperborea ,  Ö rtr. 106 E. 
triodon  f. m inuta ,  Ö rtr. 107 E. exigua-gracilis f. x, ö r tr .  108 E. a t tenuata  f. 
tokiensis  A. CI.-E., ö r t r .  109 E. atten.  f. a, B engal. 110 E. graph ica , Ö rträsk . 
I l l  E. N y m a n n ia n a  Gr, ö r t r .  112 E. N y m .  f. x. C am eroon. 113 E. N y m .  f. 8, 
ö r trä s k .  114 E. gratella, Ö rtr. 115 E. grat. f. x, L ake  V ättern . 116 E. grat. f. ß, 
M aine. 117 E. sudetica  f. x, Ö rträsk . 118 E. sud. f. em ycephala  A. CI.-E., Lule 
lap p m ark . 119 E. sud.  f. cameroonensis ,  C am eroon. 120 E. veneris  f. a, Savoy. 
121 E. praerupta-monos,  Siberia. 122 E. pr.-mon.  f. a, ö r trä s k .  123 E. pr.-mon.  
f. ß, Ö rtr. 124 E. p r - m o n .  f. cornuta,  Ö rtr. 125 E. pr.-mon.  f. polaris,  Jen issej.
126 E. pr.-mon.  1. undcita, Ö rträsk . 127 E. pr.-mon.  f. y, Isle o f Lew is. 128 E.
pr.-mon.  f. 8, Ö rträsk . 129 E. ovata,  Isle of Lewis. 130 E. su b m o n o d o n  f. depressa,  
M assachusetts . 131 E. Sarek.  Ö rträsk . 132 E. Sa rek  f. bigibba,  Jo tu n h e im . 133 
E. Sarek  f. ß, ö r trä s k . 134 E. Sarek  f. y, Ö rtr. 135 E. Sarek  f. 8, Spitzbergen. 
136 E. Sarek  f. e, Spitzb. 137 E. Sarek  f. %•, Spitzb. 138 E. m a jo r  f. parallela,  
F in n ish  L appm . 139 E. m a jor  f. ß, Sm åland. 140 E. m ajor  f. 8, Sm ål. 141 E. 
m a jo r  f. s, Bengal. 142 E. m a jo r  f. £, L a P la ta . 143 E. m a jor  f. compacta ,  Maine.

144 E. m a jor  f. plectrum,  M aine.
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Tribe VI. P r a e r u p t a e .

Group. 1. P r a e r u p t a e -  m o n o s.

E. praerupia-monos  (Ehr. emend.). 19— 112X7— 21; str. 5—9. 
Valve flattened with strongly rounded margins. The main type has 
a dorsal margin strongly arcued, shoulders imperceptible, ends more 
or less distinctly detached from  dorsal side, rounded — square-cut. 
Ventral margin straight — feebly concave; at times the end parties 
are straight and the middlemost part either impressed straight or 
concave. The raphe coarse but uncomplicated; the part on valvular 
side is low, lying near the outline. Striae broad, strong, plainly lined, 
heterodistant, getting denser towards ends. Dorsal striae are at hand 
normally. Side-line well marked. Fig. 3: 121 (central type).

E. praer.-m. f. a. 18— 23X12. Extremely short form; dorsal 
margin forming a truncated roof-line; ends not detached, rounded. 
Ventral line straight — convex. Fig. 3: 122,

E. praer.-m. f. ß. 20X 11; str. 9. Presumably a reduction form. 
Valve forming a lying oval, somewhat irregular. Differs from the 
preceding i. a. by the lacking or invisible side-line. Fig. 3: 123.

E. praer.-m. f. corriuta. Differs from the main type only by the 
ends, which are axially depressed, rounded at the ventral side, extended 
in a curved tip at the dorsal side. Fig. 3: 124.

E. praer.-m. f. polaris. 25— 35X 10— 12 1f2; str. (6)8—9. Ashort 
and high type. The m edian part of dorsal margin a strong arc, the 
ends obtusely produced dorsally, feebly rounded — square-cut, the 
angle to the ventral line ra ther sharp. Ventral margin feebly con­
cave. Striae strikingly parallel on to the end nodules. Side-line well 
visible. Valve quite flattened with scarcely perceivable marginal ro u n ­
dings. Fig. 3: 125.

E. praer.-m. f. undata. 25— 35 X 8 — 10; str. 8—9. Dorsal margin 
with a median flattened depression. Ends high, ra ther square; striae 
distinctly radiating. Side-line visible. — This type merges without 
any other altering in outline or size into the densely striated forms. 
Fig. 3: 126.

E. praer.-m. f. y. 15— 3 0 X 5 — 8; str. 8— 12. Dorsal margin divided 
in two ridges; ends square, rounded, ventral margin straight or im ­
perceptibly impressed. Inner nodules generally visible. Fig. 3: 127.

E. praer.-m. f. o. 40— 60X 15; str. 7 (— 11 at the ends). Dorsal 
line strongly arcued, divided in two parts by a shallow depression. 
Ends cornu ta-like, square-cut — feebly concave. Ventral margin a
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double wave-line. — A north  american form differs from this lapponian 
by tbe ends not being extended dorsally. Fig. 3: 128.

E. ovata  n. sp. 15— 2 0 X 6 — 7; str. 10. The outline forming 
an almost regular oval. Side-line visible. Striae sharp, irregular, 
parallel. End nodules very small. Valve robust. Fig. 3: 129.

E. ovata f. a- 9X 3.6; str. 19. Identical with the main type,
bu t  denser striated. Fig. 5: 191.

E. submonodon Hust. f. depressa. 50— 80X 10— 12; str. 7. Slightly 
arcued, margins parallel, ends feebly dorsally detached, rounded — 
somewhat acuminated. The raphe like that  of the main type. Side 
line visible; striae fine, sharp, parallel, denser towards ends. The valve 
quite flat, shortly rounded at the margins. Fig. 3: 130.

E. Sarek  n. sp. Syn. E. suecica (Hust. 1924 T. 19 fig. 3, 4). 
40— 55X 14— 17; str. 7— 9. Dorsal margin very high, divided by two 
ridges which are separated by an impression of c:a 2 g.. Ends strongly 
detached dorsally, of som ewhat more than  half the height of the 
ridges, their outside edge convex — almost straight. Ventral margin 
a smooth concave arc. The raphe in valvular side all but invisible, 
on account of the strong vaulting of the valve. Striae coarse, irregular; 
short dorsal striae. Side-line visible. Fig. 3: 131.

E. Sar. f. pumila  (Gr.). Syn. E. bigibba var. pumila  Gr. (V. H. 
Syn. T. XXXIV: 27). 19— 2 8 X 7 — 10; str. 10— 14. — A diminutive
form of the main type.

E. Sar. f. a. (Hust. 1932 fig. 746=  »E. suecica» A. Cl.) 30— 60X20. 
Differs from the m ain  type by more pointed and higher dorsal ridges 
(the impression 4— 5 p,), ventral line almost straight; side-line very
low, rising in an arch to the end of the raphe. — Evidently a local
form; as the Örträsk type seemingly has the greater distribution, and 
as to its outlines appears somewhat less outrées, I have chosen it for 
the main type.

E. Sar. f. papilio (Gr.). 20— 45X 13—20; str. 7— 10. An exaggerated 
form of E. Sarek. The two dorsal ridges high and steep, with outsides 
at times almost perpendicular to the side-line. Dorsal impression 
4—5 ;ju Ends about rectangular, not or imperceptibly extended dor­
sally. Ventral m argin strongly concave. Side-line well visible. Striae 
more irregular than  in the main form, with dorsal striae numerous, 
often reaching half-way down.

E. Sar. f. bigibba (Kz.). Syn. E. bigibba Kz. (V. H. Syn. T. XXXIV: 
26). 25— 4 5 X 8 — 12; str. 9— 11. Corresponds well to the main type,
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but the dorsum essentially lower. Ends about of the height of 
valve. Fig. 3: 132.

E. Sar. f. ß. 40X 14; str. 10. Dorsal margin with two low knolls, 
divided by a straight line. Ventral margin straight, with heels visible. 
Ends square, not inflated. Striae and side-line as the m ain form. 
Fig. 3: 133.

E. Sar. f. y. 18—32X 8— 14; str. 8 10. Short and high forms.
Dorsal margin divided in two approximate ridges, rounded or rather 
pointed. Ends square, not inflated. Side-line quite straight. Inner 
nodules more conspicuous than common. Fig. 3: 134.

E. Sar. f. o. 30— 40X13— 14; str. 7— 10. Dorsal ridges strong, 
ends extended, square. Ventral margin strongly arcued. Fig. 3: 135.

E. Sar. f. £. 25—55X 10— 14; str. 10— 12. A slender form with
dorsal ridges more acuminate. Ends strongly extended, square — 
rounded. Side-line visible only at the ends. Dorsal striae reduced or 
lacking. Fig. 3: 136.

E. Sar. f. 9\ 20— 40X10— 15; str. 11— 14. A denser striated
variation of the m ain type. — Though transgressing the species limits 
as to frequency of striae, this form is so closely conneted with the 
cycle of E. Sarek,  that 1 hardly can adopt it as a species of its own. 
One m arks that  this form is by far more movable within its given type 
than  the main form. Fig. 3: 137.

E. major  (W. Sm. Rbh. emend.). M a y e r  1918 p. 109 f'ig. II: 9. 
28— 160X6—9; str. 10— 12. Feebly arcued; dorsal margin slightly 
tapering from centre. Ends somewhat inflated dorsally, more or less 
obliquely cut off. Ventral margin scarcely rising at the ends. The 
raphe almost invisible in valvular view. Striae strong, punctated, not 
quite regular, perpendicular to the ventral margin.

E. major  f. a. 90— 160X10— 14; str. 8— 11, scarcely thickening 
towards ends. — The northern form of E. major.  Valve strongly 
rounded. The ends generally built as fusiform thickenings, almost 
quite symmetrical to the apical axis, rounded-acuminated. Of the 
raphe very little is to be seen in valvular view. Striae somewhat irre­
gular, very coarse, punctated, perpendicular to the ventral margin; the 
pore-line next to the side-line remarkably coarse. Side-line ra ther 
high, in straight line from the end of the raphe. End nodule area all 
but lacking. — Most varying as to the shape more or less fusiform of 
the ends and the rounding of margins, from almost flat unto halfellip­
tical in section. — From  Oregon is noted one quite linear type with 
ends stronger inflated, thus very much reminding of E. gracilis.



NEW SPECIES AND FORMS OF EUNOTIA 451

E. maj. f. ß. 40—9 0X 9— 16; sir. 9— 11. Dorsal m argin a smooth 
arc, ends not detached, rounded. Ventral m argin less arcued, provided 
w ith a broad em bossm ent. Side-line high, in all its length parallel 
to the dorsal line. Fig. 3: 139.

Ex. maj.  f. y. Syn. E. major  var. bidens Greg. (A. Gl.-E. 1934 
p. 21 fig. 14). 103X12; str. 9— 12. M argins alm ost parallel; dorsal
line w ith  a short depression. Ends dorsally detached, rounded — 
slightly  acum inated. — A parallel form to the f. bidens W. Sm., from  
which it has been separated by the same causes as f. a  from  the 
m ain  type.

E. maj. f. parallela. 70— 120X10— 12; str. 11— 12. Corresponds 
as to th e  outlines com pletely w ith E. parallela. Dorsal m argin often 
show ing a feeble m edian depression like E. jemtlandica. Ends circu­
larly  rounded, m argins broadly rounded. End nodules coarse and 
som ew hat w ithdraw n from  apices; the raphe well visible in valvular 
view. -— Valve robust. Differs from  f. linearis by the m argins running 
strictly  parallel, and ends not at all detached. —  A possibility is at 
hand  th a t the E. parallela in Grunow 1884 is identical with this form, 
bu t I have not been able to decide the m atter w ith certainty. Fig. 3: 138.

E. maj. f. o. 45— 75X 7 1j2— 10; str. 9— 10. Dorsal m argin undu­
lated (2— 4 ridges). Inner nodules feeble hut visible. —  Reminds very 
m uch of a pectinalis, from  w hich it is however separated easily by the 
inner nodules and stronger end nodules, for one thing. Fig. 3: 140.

E. maj. f. £. 120— 140X 6— 7; str. 10. S traight, alm ost linear.
The side-line strictly parallel to dorsal m argin; ventral m argin inflated 
in the m edian part and  before the ends, w hich thus get detached from  
both  m argins. Valve strongly arcued, w ith coarse striae. Inner no­
dules not visible. Fig. 3: 141.

E. maj. f. g. 160— 220X 12— 15; str. 6—8. Valve flattened, ra ther 
broadly  rounded, slightly arcued, m argins parallel. Median part w ith 
a broad  inflation. E nds not at all or feebly detached dorsally. Striae 
narrow , verv sharp, plainly lined, heterodistant. Raphe well visible 
in valvular view, as well as the inner nodules. Side-line distinct. 
Fig. 3: 142.

E. maj. f. plectrum. 60— 150X6 x/2— 11; str. 7— 10. Slightly 
arcued, m argins well-nigh parallel. The m edian p art with a shortly 
lim ited inflation, rounded or pointed, uni- or bilateral. The ends tending 
tow ards axial sym m etri, m ore or less distinctly acum inate. End nodule 
area ra th e r large, at times irregularly  extended tow ards the side-line. 
End nodules strong, inner nodules generally not visible. The raphe
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distinc t in va lvu la r  view. Side-line well visible, a t  least at the i n f l a ­
tions. S triae coarse, very m u c h  he te rod is tan t ,  p la in ly  lineated, a t  t im e s  
increas ing  in f requency  at the  ends r a th e r  a b ru p t ly .  Valve ro u n d is h ,  
coarse. —  This fo rm  m akes  a m ost r e m a rk a b le  p ara l le l  to E. sumatrcima  
(H u s t ) ; by  its fus ifo rm  ends, the robust v a lvu la r  r a p h e  etc. it is s e p a ­
ra te d  f ro m  the  latter. Fig. 3: 144.

E. m aj.  f. excelsa. 75— 150X 5 1/2— 11; str. 11— 15. S l ig h t ly  
a rcued , m arg ins  para lle l  thou g h  inconsiderab ly  n a r ro w in g  d o rsa l ly  
above inner  nodules. E n d s  obliquely, chiefly  on dorsal side in f la ted .  
E n d  nodules very  coarse, the  rap h e  well visible, as well as th e  in n e r  
nodules. Striae coarse, r a th e r  regular, s tr ic tly  para lle l  to them selves .  
S ide-line visible only at the ends. —  A very robus t  fo rm , con sp icu o u s  
by  the  u n u su a l ly  vigorous ends. Fig. 4: 145.

E. m aj.  f. indica  (Gr.). Syn. E. indica  Gr. 1865 p. 5 fig. I: 7, a— b . 
30— 110X 5  V2— 15; str. 8— 12. Dorsal m arg in  a f la t tened  arc, a t  t im e s  
w ith  the  m ed ian  p a r t  s tra igh t  or w ith  a very  gentle depression; s h o u l ­
ders  generally  sm oothed  out. E nds  dorsally  infla ted , obliquely cu t  off. 
V entra l  m arg in  stra igh t, in  the  m ore  e longated  fo rm s  slightly concave . 
Valve coarse, round ish . E n d  nodules p la in ly  subjacent, even a t  t im e s  
a little w ith d raw n . Inner  nodules m ore  or  less d istinctly  visible. T h e  
ra p h e -e n d  well visible in va lvu la r  view. Striae coarse, irregular.

T h e  only reason  to m a in ta in  this fo rm  as a species of its o w n  is 
th e  end nodules, w h ich  are  a t  times m ore  sub jacen t  t h a n  is c o m m o n  
in the  m a jo r  cycle. On the  o ther  side f. ind ica  merges w ithou t  a n y  gap» 
in th e  sh o r t  m ajor- forms, besides w h ich  there  is a r a th e r  great variationi 
as to the  nodules w ith in  the  form , even he te ro m o rp h ism . —  G runow  
h as  fo u n d  a  f. ventralis  a t  Banka.

E. m aj.  f. compacta.  25— 5 0 X 1 0 — 13; str. 8— 13. Ventral m a rg in  
s tra igh t ,  dorsa l m arg in  w ith  a m ed ian  infla tion , w h ich  in the  sh o r t  
specim ens occupy the  whole m arg in . E n d s  ro u n d ed  —  obtusely  
acu m in a ted ,  no t quite  sym m etr ica l  to the  apical axis. Side-line 
s tra igh t ,  high. Striae strictly paralle l to one another. Fig. 3: 143.

E. fo rm ica  f. a. 35— 4 0 X 1 1 — 12; str. 9 x/2. D orsal m arg in  im ­
percep tib ly  infla ted  in the  m ed ian  part ,  ends rounded , ven tra l  m a rg in  
s trong ly  inflated. Side-line quite s tra igh t  between the  sm all end 
nodules. Pores in  the striae 27. Fig. 4: 146.

E. fo rm .  f. ß. 25— 3 0 X 9  x/2— 12; str. 9— 11. Dorsa l m arg in  w ith  
a d is tinc t though  very low m ed ian  inflation. E nds  rounded ; ven tra l  
m a rg in  s tra igh t or im perceptib ly  concave. Side-line r a th e r  h igh. 
Fig. 4: 147.



NEW  S PE C IE S AND FORMS OF EUNOTIA 453

E. form. f. stricta. 70— 80X 8; str. 9 1/2. Almost straight; ends 
not detached or inflatted, strictly symmetrically acuminated. Ventral 
m arg in  with a slight m ed ian  inflation. Fig. 4: 148.

E. nodosa n. sp. 35— 5 0 X 5 — 5 1j2; str. 14— 17. Margins quite 
or practically parallel; ends as in E. formico genuina. No inner nodules 
visible. Side-line not visible. Fig. 4: 149.

E. rostrata  n. sp). 45— 95X 15— 20; str. 9. Dorsal line strongly 
arcued, but softly tapiering to the ends. These are rounded, in the 
elongated forms extended, of about half the height of the valve. Ventral 
line straight. End notdules strong, merging with the very apex. The 
raphe generally fo rm s  a crooked line well visible in valvular view. 
No inner nodules visible. Side-line straight, ra ther high. Striae
strictly perpendicular to the ventral line, remarkably coarse, heterodi- 
stant. The valve quite flat, with strongly rounded margins. Fig. 4: 150.

E. arcus Ehr. f. concinna. 40— 50X 6— 8; str. 10— 12. Margins
parallel; dorsal line a n d  ends of the same height. Ends rounded, softly 
inflated dorsally. In n e r  nodules visible. Valve robust, with a strong 
m arginal rounding. —  Corresponds ra ther well with M e i s t e r ’s (1912) 
E. arcus var. genuina  T. XI: 11. Fig. 4: 151.

E. arcus f. sphaerocephala. 70— 110X8 x/2— 11; str. 9— 12. Slightly 
arcued; margins stricttly parallel, dorsal line with or without shoulders 
feebly marked. Ends smoothly detached on the dorsal side, circularly 
rounded, their height! about 3/4 of that of the valve. End nodules 
strong, the raphe-end very low; inner nodules all but visible. Striae 
not quite regular, perpendicu lar to the margins. Valve robust, flat, 
with broadly rounded  margins. Fig. 4: 153.

E. arcus f. «. 3*5— 5 0 X 3 —4; str. 13— 14. Arcued; margins pa­
rallel; ends dorsally capitate, rounded, at times higher than the median 
part of the valve. T h e  valve robust, with margins strongly rounded. 
Fig. 4: 152.

E. jem tlandica  (Font.) n. sp. 60— 130X 9— 12; str. 10— 14. 
Slightly arcued; m arg ins  parallel. Ends more or less distinctly bila­
terally inflated, b roadely  rounded. End nodules strong; inner nodules 
generally indistinct v/isible. The raphe ra ther low in valvular view. 
Striae very coarse, n o t  quite regular, lined, at the end nodules thicke­
ning and strongly rad ia ting . End nodule area irregular. Side-line 
well visible, at least a t  the ends. Valve flat, but at the margins roun­
dish. Fig. 4: 154.

E. jemtl. f. bidems. Syn. E. media A. Cl. var.? jemtlandica  Fon- 
tell 1917 T. I: 25. Stir. 13— 16. Dorsal margin with a median impres-
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sion. In certain cases, especially in specimens from  Skye and Lewis, 
the inner nodules are well visible, w ithout involving — as fa r as I can 
see — any other difference.

E. jemtl. f. a- 80X 11; str. 14. The two dorsal ridges bipartited 
flatly. Fig. 4: 155.

For this ra th e r well limited group I have taken up F o n t e l l ’s 

denom ination on the type I have above called f. bidens. In  the very 
rich occurrence of the species in m aterial from  Hebrides the type 
dom ineering distinguishes itself by the ends being higher than  the 
dorsum ; this applies above all to the elongated forms, w hich at last 
seem to take the shape of a tibia, while the short ones retain the con­
form ity to the Swedish type.

E. tetraodon (Ehr. Ralfs 1801) f. a. 58X 18(11). The central 
dorsal depression about twice as deep as the other. Fig. 4: 156.

E. tetraod. f. undosa A. Cl.-E. in m an. 1938. The two outer 
ridges equally divided in two by m inor impressions.

E. tetraod. f. ß. 56 X 15 (12). Geniculate. Perhaps it m ight as well 
be characterized by the ventral line abnorm ally arched. Fig. 4: 157.

E. tetraod. f. minuta.  25—30X 11(9); str. 8. A dim inutive form  
of the m ain type, though the ends are som ew hat lower. It is no te­
worthy th a t the striae have not at all increased in frequency. Fig. 
4: 158.

E. diadema  (Ehr. Ralfs) f. dentata. Dorsal ridges ra ther acute, 
the w ave-thoughs rounded; ends th inned out from  ventral side. —  
Another form  nearly akin to this one has been reproduced b y  G e m e i n -

Fig. 4. 145 E. m a jo r  f. excelsa,  Maine. 146 E. fo rm ic a  f. %, M assach u setts. 147
E. form .  f. ß, M assacli. 148 E. form .  f. str ic ta,  Soppajärvi. 149 E. n odosa ,  Ö rträsk. 
150 E. ro s tra ta .  H erk in je L ake. 151 E. arcus  f. concinna ,  Jäm tland . 152 E. arcus  
f. a, Ö rträsk. 158 E. arcus  f. sphaerocephala ,  H elags F jäll. 154 E. j em t la n d ic a ,  
Isle o f L ew is. 155 E. jem tl .  f. x, Örträsk. 156 E. t e tra o d o n  1'. x, Örtr. 157 
E. tetr.  f. ß, Isle  o f  L ew is. 158 E. tetr. f. m inuta ,  M aine. 159 E. d ia d e m a  f. 
den ta ta ,  Isle  o f Skye. 160 E. robusta  f. a, 0rlrii.sk. 161 E. h ebrid ica ,  Isle o f  
L ew is. 162 E. hebr .  f. x, Spandåu. 163 E. hebr.  f. linearis,  Isle  o f  Skye. 164 
E. hebr.  f. ß, Sp itzbergen . 165 E. hebr.  f. y, Sm åland . 166 E. f toegen ,  Sm ål. 
167 E. f loegen  f. x, F ren ch ’s P ond . 168 E. Vetteri,  L ake V ättern. 169 E. p ra e ru p ta -  
b idens  f. c o m m u ta ta  A. Cl.-E., Nuasjärvi. 170 E. d io d o n  f. ß, Jotun h eim . 171 
E. d io d o n  f. y, B engal. 172 E. d iodon  f. eximia ,  Sp itzbergen. 173 E. d io d o n  f. 
a b n o rm is ,  B engal. 174 E. bactr iana  f. x, ö r trä sk . 175 E. bactr .  f. genicu lata ,  
örtr . 176 E. norveg ica ,  Jotun h eim . 177 E. p r a e r u p ta -b id e n s  f. co m p re ss a ,  a F lorida, 
b F in n ish  Lappm . 178 E. prae ru p ta -m in or .  Örträsk. 179 E. p r . -m in o r  f. x, Örtr. 
180 E. p r . -m in o r  f. po lar is ,  a Jotunheim , b H erk in je L ake. 181 E. p r . -m in o r  f. ß, 

Örträsk. 182 E. sep ten tr ional is  f. genicu lata ,  Örtr.
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H a r d t  (1935) fig. VIII: 85 f ro m  Bergen: the dorsa l r idges an d  the 
w ave-th roughs  a re  equally  acute . Fig. 4: 159.

One E. d ia d em a -type w h ic h  on accoun t of its denser striation 
falls out of the ran g e  o f  this species, is rep roduced  in H u s t e d t  (1924) 
T. 19: 6 u n d e r  the  nam e  of th e  species. It shows 15 striae  and thus 
ought to fo rm  a species of its own.

E. robusta  Ralfs f. quaternarius.  A typical E. robusta  b u t  with 
only four ridges.

One diverging type of E. robusta  I have noted in d iatom aceous 
ea r th  f rom  Maine: dorsal m a rg in  s trongly  arcued, w ith  8 ridges; v en ­
tral m arg in  stra ight, w ith  the  m ed ian  p a r t  slightly concave. Striae 
12. F o r  the rest I have  no t seen any  no tew orthy  varia tions  bu t  the  
following, w h ich  has  been ad v an ced  on account of the great stability  
in the  build ing  of the dorsa l ridges in  the m ain  form , an d  fro m  
w hich  this fo rm  m ak es  an iso la ted  exception.

E. rob. f. a- 60— 1 0 5 X 1 2 — 14; str. 10— 13. T he  distance  b e t ­
ween the dorsa l ridges conspicuously  larger th an  in the  m a in  type, 
c:a 13 p.. No trans i t iona l  fo rm s  between these two types have been 
noted as yet. Fig. 4: 160.

Sub-tribe A p  p e n d i c a e.

E . h e b r id ic a  n. sp. 140— 3 2 5 X 6  ^ — S 1̂ ;- str. 9— 10. Slightly 
arcued ;  m arg ins  parallel, ends uni- or bilaterally  inflated, rounded. 
Valve robust,  w ith  b road ly  ro u n d e d  m argins . E nd  nodules strong, 
inner nodules h a rd ly  visible. E n d  nodule  area large and  irregular, 
generally  boarded  against the  end of valve by a n a r ro w  line of striae. 
R aphe at the  apical axis ben t  b ack w ard s ,  at a right angle or rounded, 
the  upper b ra n c h  ru n n in g  para l le l  with the  m argin. Striae coarse, 
of m ajor-type,  a lm ost regular, at th e  ends t ightening and  curved. Side­
line visible. —  Most p rob ab ly  th is  species holds several form s, w hich  
ough t to be separa ted ;  seldom  one  finds two specimens show ing the 
identical raphe . —  F ro m  the sam e  locality as the above given, Isle 
of Lewis, I have  noted  one fo rm  w ith  the  m edian p a r t  of the valve 
depressed. A ccording to m y  rep roduc tions  of this type the  ends of 
the valve w ith  the ir  charac ter is t ic  s tr ia tion  and bend  u p w a rd  they 
rem ind  ra th e r  m u c h  of E. G runow i  f. £. Fig. 4: 161.

E. hebr.  f, a- C:a 1 0 0 X 6 — 7; str. 8 */2 — 9 */2 - Slightly arcued  
w ith  paralle l  m arg in s ;  ends ro u n d ed ,  not de tached or inflated. M ar­
gins roundish . E n d  nodules less coarse, the  raphe  like tha t  of the 
m a in  type. Fig. 4: 162.
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E. hebr. f. linearis. 134X 6 */2; str. 9— 10. Corresponds to the 
m ain  type, but the ends not inflated. At times furnished with an 
uncom m only strong ventricosa-form ation, conic. Fig. 4: 163.

E. hebr. f. ß. 70— 90X 9; str. 10. Valve strongly rem inding of 
that of E. major  f. a- Ends softly detached dorsally and w ith strongly 
rounded m argins. Fig. 4: 164.

E. hebr. f. y. Sir. 9. Valve of E. formica-type, but w ith m argins 
stronger rounded. Striae visibly lined. Fig. 4: 165.

E. floegen  n. sp. 150— 200X 7— 8; str. 8. Arcued, w ith m argins 
parallel; ends softly inflating, club-shaped, rounded. E nd nodules 
strong, inner nodules not visible. The raphe w ith its appendix scythe­
like w ith a pronounced axial bend at the beginning of the appendix, 
at times som ew hat im mersed, so as to be visible only by deeper focus­
sing. Striae coarse, lined. The space between the raphe and the val­
ve’s end covered with very fine rad ia ting  and punctated  striae. A linear 
hyaline space parallel to the m argin continues for a little way from  
the end of appendix. Side-line well visible, m arked by a row of 
coarser pores, as in E. major. Valve strongly rounded. Fig. 4: 166.

E. floegen f. a. 150— 250X 13; str. 10— 11. Differs from  the 
m ain type by the ends only inflated dorsally, obliquely rounded. Striae 
strictly  parallel. No row  of coarser punctse at the side-line. Fig. 4: 167.

E. vetteri n. sp. 50—60X 6; str. 9— 10. Arcued; valve flattened. 
M argins parallel; ends not or im perceptibly detached, rounded. End 
nodules very coarse, inner nodules well visible. Striae sharp, parallel, 
heterodistant. Side-line not visible. The appendix, divided from  the 
raphe-end by a very sho rt im m ersion, runs straight-lined backwards 
and upw ards to the im m ediate proxim ity  of the dorsal m argin. The 
space between the appendix and the m argin  of apex covered by rad ia ­
ting striae. Fig. 4: 168.

Group 2. P r a e r u p t a e - b i d e n s.

E. praerupta-bidens (Gr. em end.). V. 41. Syn. T. XXXIV: 20 =  
E. praerupta  var. bidens Gr. 35— 90X 1 0 — 17; str. 10— 14. Dorsal 
m argin  strongly arcued w ith a gentle (1— 1 x/2 ij.) depression in the 
centre. Ends in varying m anner detached dorsally; their outer side 
m ore or less square-cut — slightly concave. Ventral m argin straight 
or im perceptibly concave. The valve very robust, flat with broadly 
rounded m argins. On account of that, the nodules and the raphe, 
lying very low, are difficult to observe. The end nodule area generally 
occupies the whole lower corner of the end. Side-line not well visible.
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Striae m ore aequidistant than in E. praer.-monos; dorsal striae do not 
or by exception occur.

E. praer.-bid. f. simplex  (Hust.). Syn. E. arctica Hust. var. s im ­
plex (1937 p. 169 fig. 4). 25—30X 6; str. 16. Arcued, w ith parallel
m argins. Ends dorsally inflated, their outside rounded. Side-line 
well visible.

E. praer.-bid. f. commutata  A. Cl.-E. 1938 in m an. 24— 110X 
9 1/2— 18; str. 10— 12. Ventral m argin slightly concave; dorsal m argin 
strongly arcued, w ith or w ithout the slight m edian depression. Ends 
not or indistinctly  detached dorsally, their outside rounded. Side-line 
low but visible. Striae fine, sharp, irregular; dorsal striae ra ther richly. 
The striae, tightening in bundles tow ards ends, there begin curving 
in a m anner m inding of E. lapponica, w ith the very apex as centre. 
Valve flat, the m arginal rounding considerably sm aller than  in the 
m ain type.

E. praer.-bid. f. compressa. Syn. E. praer. var. bidens f. minor  
Gr. (V. H. Syn. T. XXXIV: 22). A charged type of the m ain form : 
the dorsal depression 2 p.. the ends abruptly  dorsally detached, their 
outer sides concave; end nodules slightly protruding, ventral m argin 
w ith distinct heels. — This form, as well as the following, has been 
advanced for expressing samples on branchings from  the m utual m ain 
type. Fig. 4: 177.

E. praer.-bid. f. muscicola  (Boye P.). 35—50X 9; str. 12. A parallel 
form  to E. praer.-mon. f. muscicola. Dorsal m argin w ith the feeble 
depression of the m ain  type.

E. praer.-bid. f. polaris. 12— 2 0X 8— 11; str. 11— 14. A parallel 
form  to E. praer.-mon. f. polaris. The valve form s a lying rectangle 
w ith corners rounded; the dorsal m edian inflation softly rising above. 
Side-line high; nodules extremely small.

E. diodon  Ehr. f. a. 35— 45X 7— 8; str. 16— 19. Corresponds 
to f. bidentula (W. Sm.), but w ith denser striation.

E. diod. f. ß. 30X 9; str. 14— 18. Dorsal line very high, com ­
pressed, the m edian depression very flat. Ends narrow , not inflated. 
Ventral m argin  straight — im perceptibly concave. Side-line high; 
striae regular, radiating out from  centre, and curved. Fig. 4: 170.

E. diod. f. y. 15— 50X 4—9; str. 10— 13. Dorsal m argin im per­
ceptibly — ra th er strongly divided in two ridges. Ends m ore or less 
tapering, rounded, of about 3/4 of the height of valve. Inner nodules 
generally visible. Striae irregular, feebly radiating. Side-line scarcely 
visible. Fig. 4: 171.
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Diverging form s:
E. diod. f. abnormis.  45— 55X 8: str. 12. Like an arcued E. 

diod. f. d im inuta, but differs by the curious shape of the raphe-end. 
It appears in valvular view as a short line m ore or less a t a right 
angle to the common direction. D ivergent shapes have been noted, 
at times heterom orph; it is m ost difficult to unravel, on account of 
the placing of the raphe-end, bu t undubitable the raphe is in some 
m anner singularly  built. — End nodule area large, covering the lower 
ha lf of apex. Fig. 4: 173.

E. diod. f. eximici. 45— 55X 14(10); str. 11. Dorsal m argin divided 
by two rounded ridges, steeply falling tow ards ends. These are exten­
ded horizontally, not inflated, rounded. End nodules strong, inner 
nodules not visible. Side-line well visible. The raphe-end som ewhat 
elongated by a tw ice-fractioned line. The end nodules area covers 
the larger p art of apex. Striae ra th er coarse, perpendicular to the 
side-line, their upper ends curving as to meet the undulating dorsal 
line at a righ t angle; at the ends strongly curved. Fig. 4: 172.

E. bactriana Ehr. f. a- 17— 3 2X 5—6 1/2. No necks; the ends 
square-cut, not inflated. — Every transitional form s occur between 
this and the m ain type. Fig. 4: 174.

E. bactr. f. geniculata. Valve genuflexed, and at the sam e time 
ventral m argin w ith a sem i-circular sharply  lim ited incision. Fig. 4: 175.

E. norvegica n. sp. 10— 25X 3— 5; str. 13— 17. Slightly arcued, 
with m argins parallel. Dorsal m argin in the shortest form s smooth 
— slightly inflated, in the elongated form s divided by 2— 5 undu la­
tions or dents. Ends rounded, of the same height as the valve. End 
nodules ra th er strong, inner nodules feebly visible. Striae coarse, 
distinctly lined. Valve robust, w ith roundish  m argins. — It is only 
the unusually  coarse striae, w hich beside their verv distinct transverse 
lining, m ost uncom m on am ong such m inute form s of Eunotia,  that 
has induced me to place this characteristic species here. Yet it stands 
ra ther isolated, though it m ay be apprehended as a parallel form  to 
E. crista galli. Fig. 4: 176.

Group 3. P r a e r u p t a e - m  i n o r.

E. praerupta-minor n. sp. 8— 17X 3— 6 3/2; str. 15— 18. Small, 
bulky form s w ith m argins rounded, and the dorsal m argin strongly 
arcued; ventral m arg in  m ore or less concave. Ends rounded, feebly 
detached dorsallv. Raphe very low — invisible in valvular view.
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Inner nodules visible or not. Striae coarse, radiating from centre, 
generally with some dorsal striae at median part. Side-line indistinct. 
Fig. 4: 178.

E. praer.-min. f. a- 13X3 1/ |—4 x/2; str. 16— 17. Dorsal line 
helmet-shaped with a distinct central point. Ends extended horizon­
tally, feebly or not inflated dorsally, rounded. Ventral margin almost 
straight. Fig. 4: 179.

E. praer.-min. f. polaris. 14—20X 5— 10; str. 16— 17. A parallel 
form to the f:ae polaris  in the preceding groups. Inner nodules visible; 
striae strictly parallel. Fig. 4: 180.

E. praer.-min. f. ß. 19X6; str. 15— 16. Corresponds to the 
main type, but dorsal margin with distinct median depression of 
about 1/2— 1 p,, and ventral margin almost straight. Fig. 4: 181.

E. septentrionalis  0str. f. geniculata. Corresponds with the main 
type, but the valve geniculated, and at the same time ventral line 
with a median semi-circular incision sharply limited. Fig. 4: 182.

E. septent. f. a- 12X3 1/.2; str. 15. Margins parallel and slightly 
areued. The neck appears as a sharply limited 1/3-circle; ends of 
the same height as the valve, rounded, with a rounded passing on to
the ventral side. Striae delicate. Fig. 5: 183.

E. praerupta-nana  n. sp. 6— 1 2 X 2 */3—4 x/2; str. 19—24. Short 
and bulky forms with the median dorsal margin elevated; ends roun­
ded, ventral margin straight — concave. End nodules end-placed, 
subjacent; inner nodules rarely discernable. Side-line generally not 
visible. Striae relatively coarse, radiating, at times arcued. The high 
forms often with one short dorsal striae. Fig. 5: 184.

E. praer.-nana  f. a- Striae 25 +  . Only one type has been parti­
cularly observed and reproduced; the number of striae was 26. Fig.
5: 185.

Surely this species E. praer.-nana  is composed of a number of 
separate unities, and then it would be worth the trouble trying to 
unravel them. Among the forms numbered to this species one finds 
representatives for a good many of types treated above, though dim i­
nutive and densely striated.

Tribe VII. B r e v i r a p h i d a e .

E. zygodon  (Ehr.) emend. 40— 120X9(7) — 15(12); str. 5 1I2 — 9  x/2. 
Arcued; valvular plane vaulted feebly but evenly. Dorsal line with 
two rounded ridges; ends in the elongated forms inflated club-like.
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Fig. 5. 183 E. septentrionalis f. a, Ö rträsk. 181 E. praerupta-nana, a—c Örträsk,
d Hudson River. 185 E. pr.-nana i', ot, Örträsk. 186 E. batavica, a Bengal,, b Rio 
Negro. 187 E. bat. 1. a, Rio Negro. 188 E. bat. f. ß, Rio Negro. 189 E. bat. f. y? 
Florida. 190 E. Grunowi f. uplandica A. Cl.-E., Gottsunda, Uppland. 191 E. ovata

f. a, ö rträsk .

Side-line in I lie main type unusually high. The ventral raphe short 
and coarse, almost straight, parallel to the m argin  of the valve. End 
nodules subjacent, slightly withdrawn. Striae ra ther sharp; generally 
very much irregular, easily dissolved in its constituents; towards ends 
ra ther abruptly  tightening, and strongly arcued by Ihe end nodules. 

This form includes »/?. clavata» Hust. (A. S. Atlas T. 289: 14, 15). 
E. zyg.  f. a- 40— 70X 9(7)— 12(9); sir. 10— 14. Form s a direct 

continuation of the m ain  type, with denser striation.
E. zyg.  f. ß. Syn. E. zygodon  Ehr. (A. S. Atl. T. 287 fig. 4— 15).

40— 160X10(7)— 40(37); str. 7 x/2— 12. Strongly varying as to outline, 
but essentially like the main type. Side-line lacking.

E. zyg.  f. y. 80X13(11); str. 13— 16. A direct continuation of
f. ß. Striae regular, no dorsal striae. Side-line not visible. The valve 
flattened, with a shorter rounding of margins than in the sparsely 
striated forms.
30 B o ta n is k a  N o tise r  1939.



462 Å KE  B E R G

Tribe VIII. S t i g m a t i ca e .

E. batavica n. sp. Syn. E. parallela Ehr. (Grunow 1865 s. 3 fig. 
I: a— c). 40— 110X7—9; sir. 15— 18. Valve flat, with shortly rounded 
margins. Lineal, feebly arcued — straight. Ends rounded — cunei­
form, obtusely acuminated. Raphe short, well-nigh or not at all visible 
in valvular view; the ventral par t  quite straight. E nd  nodules on 
the lower side of apex. Generally one tap-shaped pore is visible in 
each end, most often placed in the very apex. — Striae fine, not sharp, 
regular and parallel, arcued at the ends. Side-line very high, often 
difficult to observe because of the striae corresponding against each 
other. Fig. 5: 186.

E. bat. f. a- Dimensions and striation as the m ain  type, from 
which it differs by the side-line running along the ventral margin 
to the greatest part of its length. Fig. 5: 187.

E. bat. L ß. The valve impressed in the middle or furnished 
only with a ventral embossment. The side-line lower than in the 
m ain  form, running parallel to the dorsal margin. Fig. 5: 188.

E. bat. f. y. Ends symmetrically cuneiform with square-cut apices. 
Stigmata feebly developed are sometimes at band along the margins. 
Fig. 5: 189.
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Smärre uppsatser och meddelanden.

Abnorm utformning av pollen inom ett pollenfack av Beta.

Under cytologisk kontroll  av ett stort antal i växthus vinterodlade f rö ­
plantor  av sockerbeta påträffades i m ars 1938 hos en planta en abnorm itet i 
pollenbildningen, som visar en del intressanta drag och fördenskull fö rtjänar  
ett omnämnande.

I p lantan 1938: 116: 5, en representant för en av de relativt inavlade 
linjer, som användas fiör uppbyggandet av Hilleshögs handelsfrö, visade sam t­
liga pollenkorn inom e t t  pollenfack en synnerligen abnorm  utformning. Denna 
företeelse var helt begränsad  till detta pollenfack och ingenting dylikt före- 
fanns i det 20-tal po llenprov från olika delar av plantan, som undersöktes, 
sedan denna abnorm ite t  påträffats. De övriga blommorna i sam m a b lom ­
ställning liksom de 4 övriga s tåndarna i samma blomma voro belt normala. 
I vissa blomm or pågick  meiosis och visade 9 bivalenter av norm alt utseende.

Abnormitetens ka rakteristiska utform ning fram går av mikrofotot å figuren. 
Detta visar ett något sne t t  skuret 12 [J. tjockt längdsnitt av en s tåndarknapp. 
Mitt på bilden något till väns ter  synas läm ningarna av skiljeväggen mellan 
de båda pollenfacken. Som ofta bänder  är  denna vägg delvis söndersliten. 
Det på bilden högra pollenfacket innehåller betpollen av norm alt utseende 
och synbarligen av god kvalitet (nära 100 °/o gott pollen). I det vänstra  po l­
lenfacket åter är  bilden helt annorlunda. Detta pollenfack är fyllt av celler 
av mycket olika storlek ocli form. De flesta äro m onstruöst uppsvällda och
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upptill 50 ganger stö rre i volym än norm ala pollenkorn; dock förekom m a 
dessutom  ta lrika  m ycket små celler.

Ta b el l  1. P o l l e n d i a m e t e r .

<3 9 10 11 12 13 11 15
1 !

1(5 17 18 19 20 21 22 23  24 25 2(5

1. N o r m a la  ....... .
s

1 19 (57 13 -
2. G r ä n s o m r å d e t  ... i  i s j  ~ -  — - (5 23 22 9 7 10 5 7 1 3 3 ! 1 1
3. A b n o r m a  ............... 1 2 jl 2 1 2 (i 1 2 2 4 4 5 5 5 4 ! 3 (i 6
4. B eta  t r i g y n a ......... 1 ■ f -  l - i - - (Hr - - 1 2 1 O j (5 4 2

27 28 29 30 31 32
! 1 1

33 34 351 3(5 37 40 42 45 Medeltal

1. Normala................... -  -  -  - i i i l i i 12,92^-0,0(5
2. Gränsomr ädet . . . 2 — _ j  — I S S —7 — — 1 — ! —- 16,()7d=0,31
3. Abnorma ............. 8 4 5 5 3 3 2 2 1 2 1 T j 1 1 23,98=1=0,75
4. Beta trigvna ........ —- — _ |  _ |  _ |  _

— 1 — 23,(54=1=0,38

Dessa abnorm t utbildade celler fylla bell u t pollenlacket och äro m osaik- 
form igt inpassade i varandra. I själva verket ha de utövat tryck på ståndar- 
väggen, vilket h aft till följd a tt detta pollenfack är avsevärt uppsvällt, jä m ­
fö rt med de övriga pollenfacken i sam m a ståndare.

Troligen ha  dessa celler genom gått meiosis, i vissa fall kunde näm ligen 
en te tradanordn ing  iakttagas, de få  alltså betrak tas som pollenkorn. De m est 
m onstruösa av dessa jätteceller ha  dock ej någon vidare likhet med po llen­
korn. V äggarna äro visserligen något förtjockade, men det för betpollen 
typiska väggm önstret saknas. De flesta av dessa celler synas tom m a eller 
innehålla skrum pnad plasm a, någon gång synes även en cellkärna. Dylika 
celler uppta stö rsta  delen av pollenfacket. Mot gränsen av det norm ala 
pollenfacket ser m an em ellertid i varje snitt några jätteceller av ett annat m er 
lagbundet utseende. De likna fullständigt sto ra pollenkorn, färga sig på  
sam m a sätt som norm alt pollen, innehålla levande plasm a och ha det k a ra k ­
teristiska väggm önstret. T yvärr ä r det om öjligt a tt avgöra, om dessa korn  
verkligen tillhöra det abnorm a pollenfacket, eller om de härstam m a från  det 
norm ala. De ligga näm ligen i alla .snillen i själva öppningen mellan de båda 
pollenfacken.

Av visst in tresse är, att pollenkorn som med säkerhet höra till det norm ala 
pollenfacket m en ligga invid skiljeväggen, överlag förete större diam eter än 
pollenkorn från  andra delar av samma pollenfack. Tab. 1 ger m åtten i g. på 
d iam etern av pollenkorn  dels från  ytterväggen av det no rm ala  facket (1), 
dels från  gränsom rådet mellan de båda facken (2) och dels från  det abnorm a 
facket (3). Det synes vid första blicken på denna tabell, a tt pollenkornen i 
grupp 2 ha  en annan storlek än i grupp 1. Medeltalen för de båda g rupperna 
u tgöra 17 resp. 13 g. Inom grupp 2 h a r m ajoriteten  pollenkorn obetydligt 
större diam eter än norm alt (13— 16 g), men dessutom förekom m a ta lrika
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mycket stora pollenkorn (diameter upp till 27 a). 1 denna grupp ha endast
medtagits pollenkorn, som ha normalt, livsdugligt utseende. I grupp 3 av 
tabellen ha pollenkorn, slumpvis uttagna i det abnorm a pollenfacket mätts. 
Variationen i längd är  här  mycket stor (8 45 \x). Som jämförelse meddelas
dessutom några m ått  på pollenkorn f rån  den hexaploida arten Beta trigyna, 
vars pollenlängd, som m an kan vänta, ligger betydligt högre än normal Beta 
oiilgaris.

H ur denna abnormitet i pollenutvecklingen uppkommit lå ter sig n a tu r ­
ligtvis ej fastställas. Observeras bör, att samtliga celler i hela pollenfacket ha 
abnorm  utformning. Vad som har  in trä ffa t bör alltså föras tillbaka till en 
förändring  inom de subepidermala celler, som givit upphov till arkesporiet.  
Möjligen är det fråga om en ökning i kromosomantalet med åtföljande cell­
förstoringar. Troligare är  väl dock att på ett eller annat sätt t. ex. genom 
en yttre påverkan eller genom en genmutation den utveck lingsmekaniska jä m ­
vikten rubbats, varvid denna celltillväxt stimulerats. H ärpå tyder även del 
påpekade förhållandet, att pollencellerna i det bredvidliggande pollenfacket 
visade en tydlig tendens till ökning i storlek.

S. S. A:s Betförädlingsinstitution Hilleshög.
A l b e r t  L e v a n .

Nytt fynd av Cuscuta arvensis Beyr. var. calycina Engelm.

Invid den gamla tegelbruksgraven vid Weibullsholm, Landskrona, be­
fanns innevarande som m ar ett mindre område med klöver och diverse andra 
växter vara svårt angripet av Cuscuta. Vid närm are  granskning visade det 
sig att den h ä r  uppträdande CnscuZa-arten var till sina morfologiska egen­
skaper fullständigt överensstämmande med den Cuscuta arvensis Beyr. var. 
calycina Engelm., som S ylvén  beskrev i Botaniska Notiser, 1937, sid. 291.

S ylvéns fynd var det första, då näm nda ar t  anträffats  växande i vårt 
land, trots att f rön av densamm a ofta blivit funna i importerade frövaror och 
alltså flerfaldiga gånger blivit u tså tt (se W i t t e ,  Svensk Botanisk Tidskrift,  
1936, sid. 661). Den av S ylvén  beskrivna växtplatsen var belägen vid Örja 
kyrkby, Landskrona, endast ett par  km från Weibullsholm. Cuscuta växte 
här  talrikt på ett fält besått med luzern. Fyndet vid Weibullsholm är  alltså 
andra gången Cuscuta arvensis Beyr. var. calycina är påträffad  som adventiv- 
växt i vårt land. Då därtill en del anteckningar här  kunde göras om artens 
uppträdande som parasit pä olika växter, syntes det oss finnas anledning 
att publicera detsamma.

Platsen, där fyndet gjordes, har  utgjort en avstjälpningsplats för avfallsfrö 
från renserierna. Hela det angripna områdets yta utgjorde c:a 25 kvm. 
Säkert h a r  därför  Cuscuta h ä r  inkommit med avfallsfrö av leguminoser. 
Centrum av angreppsområdet var huvudsakligen beväxt med Trifolium repens , 
hybridum  och pratense. Dessa voro till stor del förintade genom angreppet. 
F rån  detta spridningsccntrum hade Cuscuta utbrett sig till i periferin växande 
arter av även andra familjer. Inom hela området antecknades följande arter, 
som m er  eller mindre svårt angripna.
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Artemisia vulgaris 
Capsella bursa pasloris 
L am ium  album  
Chenopodium album Solanum nigrum

Polygonum am phibium  
P. aviculare 
P. convolvulus

Lepidium rude rale 
Lotus corniculatus 
Matricaria inodora 
M edic ago lupu lina 
Plantago major

Trifolium hybrid uni 
T. pratense 
T. repens

Urtica clioeca

Inoni Cuscutas utbredningsområde, men huvudsakligen i kanterna, växte 
dessutom följande arte r  u tan  att vara angripna. Visserligen kunde man finna 
att Cuscutci slingrat sig om och utbildat haustorier på en del gräsplantor, men 
den förmådde ej kvarleva på dem, utan vissnade så småningom bort.

Notiser.

Professor N. H. Nilsson-Ehle har av Vetenskapsakademien utsetts till 
dess representant vid den sjunde Internationella genetiska kongressen 23— 30 
augusti 1939.

Stipendier och anslag. R e s e s t i p e n d i e r  å t  o r d i n a r i e  u n i ­
v e r s i t e t s l ä r a r e :  professor N. H e r i b e r t  N i l s s o n  1000 kr. för studier 
rörande So/l t-vegetatio nen i Bayern och Tyrolen. — Ur B o k e l u n d s k a  
s t i p e n d i e f o n d e n :  docent S. S u n e s o n  400 kr. för att bedriva studier 
över algvegetationen vid svenska västkusten; docent H .  W e i m a r c k  800 kr. för 
studium av kärlväxtfloran i mellersta Skåne; fil. lic. A. H ä s s l e r  300 kr. för 
undersökningar av släktet Euphorbia  vid utländska herbarier. — L u n d s 
B o t a n i s k a  F  ö r e n i  n g s j u b i 1 e u m s s t i p e n d i u m: aman. O l o f

A n d e r s s o n  för fortsatta undersökningäi över den skånska svampfloran. — Ur 
M u r b e c k s k a  f o n d e n :  m e d .  kand. (i .  H a g l u n d  150 kr. för insamling 
och odling av skånska Taraxaca;  fil. lic. T. I . k y r i n g  100 kr. för fortsatt under­
sökning av algfloran i Blekinge. B y z a n t i n s k a r e s e s t i p e n  d i e t  
för åren 1939 1941: fil. lic. E w e r t  Ä b e r g  för studier i U .  S.  A .  och Kanada av
frökontrollverksamhet, försöksmatemalik samt försöks- och förädlingsarbeten 
med i första hand  stråsäd.

Atriplex  sp. Lolium perenne 
Phleum pratense 
Phragmites com m unis 
Poa pratensis

A gr o pyr um  r e pen s 
Dactylis glomerata  
Lappa tomentosa

Landskrona den 9 september 1938.
A r v i d  N i l s s o n  o c h  E r i k  å k e r b e r g .




