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Bidrag till Skdnes Flora
49. Flora och vegetation i Loshults socken

Av SVEN SNOGERUP

iMeddelanden fran Lunds Botaniska Museum. Nr 112))

Uppgifterna fran Loshult dr i dldre litteralur myeckel sparsamma.
Linné firdades bla. dirigenom pa sin skanska resa, och noterade da
Veronica spicata fran Loshults by, dir den fortfarande viixer. [ Are-
schougs »Skanes [lora», 1881 drs upplaga. nimns tretton arter {fran
socknen, nimligen Cornus suecica, Thalictrum aquilegiifolium, Fuphor-
bia cyparissias, Scheuchzeria palustris, Polamogeton polygonifolius,
Rhynchospora alba, R. fusca, Trichophorum caespitosum, T. alpinum,
Carex pauciflora, €. limosa, Picea abies ssp. europaea [, virgata och
Osmunnda regalis, Uppgiften om Osmunda avser dock sikerligen en
lokal i Osby socken. Pa Hard av Segerstads utbredningskartor fran
1924 finns 30 lokaler Iran Loshult. Av dessa arter har Calysteqgio sepitnm
och Anchusa officinalis ej kunnal alerfinnas,

I senare tid har exkursioner i1 trakten foretagits frimst av professor
. Weimarck och [il. mag. A. Hall i Osby. Mina érkunskaper om sock-
nen grundade sig huvudsakligen pid muntliga meddelanden av dem.
Mina egna undersokningar har foretagits under vegetationsperioderna
1954 och 1955, Dirvid har konstaterals 497 arter inom socknen, av
vilka 231 noterats fran samtiiga de 10 sektioner, i vilka socknen inde-
lals. Harvid har sliktena Hieracinm och Tararacum helt forbigalts,
liksom huvuddelen av sliklel Rubus. Tridgardsflyklingar har medtagits
endast 1 de [all, da de visat formaga till sjilvspridning eller lingre tid
hallil sig kvar pa nagon lokal. Likvil maste antalet arler belecknas som
frapperande Iagt jimfort med i andra skdnesocknar av samma storleks-
ordning.

Loshulls socken ligger helt inom det sydsvenska hoglandet. Endasl
ett litet omrade vid Drivan i socknens sydvislra horn nar under 100 m
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l'ig. 1. Loshulls socken med sektionsindelning

d.h. Omradel ar endast svagt kuperat. speciellt ér hela Osira delen av
socknen mycket flack och till stor del upptagen av plana myrylor.
Storsta uppmatta hojden finns 2,5 km nordviist Loshults kvrka och
miiter 177 m. I nordvistra delen finns dven i ovrigt hojder pa 160—
170 m, medan omradet i allmiinhet ligger mellan 130 och 160 m d6.h.

Berggrunden ulgores Lill Gvervigande del av jirngneis, men hir och
dir, sirskilt 1 ostra delen, finns diabasgingar av olika bredd. Dessa
besta mest av finkornig hyperit, som flerstiades varit foremal for bryt-
ning i stor skala, frimst vid St. Tranghyltan. L. Loshull och Hullaberg.
Brytning av losa block, s.k. suggebrotl, har forekommil pa manga stil-
len i socknen. Stenbrvtningen ir nu nedlagd overalll ulom vid St. Trang-
hyltan, dér ett stort stenbrolt innu ir i gang och levererar material for
gravvardar,

Anstaende berg. som nar yvtan, finns endast pa tva stillen: vid viigen
Killeboda-Gnubbetille och norr L. Loshult. T det senare fallet ror del
sig om hyperit, som dven nagon ging varit foremal {6r brylning. Den
ir dock hir som annorstides mycket hard och villringsbestiindig och
har inte alls {6rmatt paverka vixtligheten.
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Fig. 2. Rest av angshacke 1 form av slinl mellan akrar. nara Loshults kyrka, oster

om vagen. Delta ar den enda Kvarvarande lokalen for Veronica spicata 1 socknen
Foto: G. Wemmarek, 1954

Den moran. som overalll overlagrar berget, ar kalkfallig urbergs-
moran. Denna magra grund 1 forening med det [or skanska forhallan
den bistra klimalel gor. att Loshull framstar som ell magerl och 1 bola-
niskt hanseende enformigt omrade. Sa mvycket skarpare framirader de
sma omraden. dar en mera naringsrik moran ar Ul finnandes. Lt
sadant omrade ligger soder om hyperitforekomsten vid L. Loshult. Hir
ar dock den naringsrikare moranen ojamnt fordelad och starkl upp
blandad. Vid 8. Hulta marks en liknande. svag godningsverkan over
ett relativt storl omriade. Men hiir finns ocksd eft c:a 253100 m storl
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omrade med starkl eutrof pragel. Pa della stalle ligger en miingd storre
och mindre block av grovkornig, 1os och lLitlviltrad gronsten. och del
ir framférallt intill och pa dessa som de mest krivande arterna viixer.
Denna stentyp iir troligen endast en mera storkornig och littvittrad
form av hyperiten, fran centralare delar av gangarna, Detta framgar
ocksi av elt block vid L. Stockhull, som till en del dr hirt och finkornigt
och varit foremil {or brylning, men pa ena sidan successivl dvergar till
samma grovkorniga, smurknas sten som den i S. Hulla-blocken. Lika-
dana block har ocksi observerats vid N, Hulta, i omedelbar anslutning
till ett mycket markerat rikkiarr. IEn rikare flora in i det dvriga omra-
del finns ocksa lings Almhulisasen, som genomdrar socknen it sydsyd-
dist genom Loshulls och Killebergs samhiillen mot Drivebro, Dessa as-
komplex innehaller material frin den stora diabasgangen vid Mockeln.
vilket ocksf visar sig genom niirvaron av en rad krivande arter.

Angsvegetationen

Lings Almhullsdsen har tydligen lidigare funnils betydande arealer
torrangar. Linné talar ju om »Loshulta ingebackar», dir Veronicu
spieata vaxte »omnogare in nagon annerstides i rikel». Av dessa dngs-
hackar vid Loshulls by finns nu endast sma fragment kvar, och Vero-
nica spicata fanns 1954 i ett tiotal exemplar, 1955 endast i tvii. Aven pa
andra stillen Hings dsen [inns liknande, delvis mera belydande rester av
denna vegetationslyp, som dock i stort selt édelagls genom uppodling.
grustiikt, farbetning eller pa annatl sitt. Delvis har ocksi. pa grund av
minskad betning och rensning. ljung, buskar och trid sprill sig éver de
forut éppna omriadena. Angsbackarna dir ju, atminstone i denna trakl,
en kullurbetingad biotop, {6r sin exislens beroende av en mattlig bet-
ning och upprajning. Tidigare har man stillvis forsokl uppna denna
rijning genom svedjning, varigenom si smaningom erholls en mera
hedartad vegetation. Linné skildrar ocksa i sin »Skanska resas vadan
av detta forfaringssiitt, som till slut resulterade 1 enbart Ijung och »pipe
hvens (Agrostis tenuis?). Karaktiirsarler for torringarna pa asen dr
framforallt Viscaria vulgaris, Pimpinella saxifraga och Anemone piilsa-
tilla, Pa en eller nagra [a lokaler har ocksa observerats: Arrhenatherum
pubescens, A, pratense, Carex monlana, Ranunculus bulbosus, Filipen-
dula vulgaris, Geraninm sanguinewm, Helianthemum nuwmnudarinm och
Primaula veris.

Fuktingarna inlager endast obelydliga arealer. De iir likaledes
beroende av slaller eller annan regelbunden rojning, som numera endast



BIDRAG TILL SEANES FLORA 18, LOSHULTS SOCKEN 121

ey
-
x S

A ~

] 6"‘ LOSHULTS S:N

+

’ i

; x a 2 3 L 5 km

x ¥ \ y ;
6
14,"‘@'\*
LOSHULT o3 -~
A xT+ x’x
" . e ’, “"“’-.._‘_ x
* Grybbefalle o i
Alesulia o

o
,:'f: a”k«{

Hokon S, sl Adgeboda |

.
Jhogen®

Fotieberg 9

Stockhult

Pig. 3. Visearia vulgarts foljer i sin uthredning Almhullsdsens strickning. Den har
hillit sig kvar batlre an ovriga representanter fir angsbackarnas flora

kommer lill stand. dir man kan anviinda slattermaskiner. En relativt
stor dng ligger 400 m SSV Killeberg stin.. en annan S Hoghult. Annars
ror det sig mest om smé bilar vid gardar och byar, och alla Gvergangar
linns mellan ren dng och de pa liknande lokaler {6rekommande dver-
gangsrikkirren. Fuktingarna domineras alllid av Molinia. Dessutom
forekommer foljande arter i storre mingd: Luzala multiflora, Poa pra-
tensis, Deschampsia caespitosa, Holeus lanatus, Anthoxanthum odora-
tum, Carex echinata, C. nigra, C. pallescens, €. tumidicarpa, Rumex
acetosa, Stellaria graminea, Ranunculus acris, R. repens, Potentilla
erecta, Viola palustris, Pewcedanum palustre, Rhinanthus minor, R.
serotinus, Galium palustre, Succisa pratensis och Achillea ptarmica.
En del rester finns dnnu kvar av de léviangar. som tidigare holls
i bruk [lerstides i traklen. De har lydligen varit mycket olika starkl
rojda, lroligen mest beroende pa stenmiingden. Man har nimligen kastat
samman stenen till rosen. vanligen omkring storre block. T dessa rosen.
som i denna slenrika trakt ofta kom all uppla en tredjedel av ylan. har
man lalil trdd och buskar vixa. Buskarna kom dock att hillas efter
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genom belningen och genom lavtikt., Vid denna hamlades ofla ocksa
triaden. Lovingarna anviindes oftast for slatler, och forst efter slatiern
slipples kreaturen dit {6r hostbetning. Genom franvaron av varbelning
fick en rik virflora majlighet att utveckla sig saviil i som mellan rosena.
Detta forhillande har dock éveralll findrats for flera drtionden sedan.
Ingen bedriver lingre slatter med lie, och slillermaskinen kan inle an-
viindas mellan stenrosena. Lovingarna har nu drabbats av tva olika
dden. T ena fallel har belningen utstriickts Lill hela drel oeh ofta blivit
myckel hird, da skogsbelningen samtidigt alltmer frangas. Fram{oralll
under viren, da kreaturen linge saknat fiirskt foder, blir lovingsvegeta-
tionen hart dtgingen, detta i rak moltsals till vad som forr var fallet.
Nir man sedan, som pa manga hall varil sed, iiven slipper dit far, sa
rensar dessa bort. vad de andra ratat, Den rika varfloran ulrotas full-
stindigt, och betel kommer efter hand att besta av mera tiliga gris som
Agrostis tenuis, Festuca ovina och Deschampsia flexuosa, Dock sprider
sig ris och mossa allt mer i den lidigare dngsvegetationen, och omradet
mister idiven sill viirde som betesmark. Slutel blir da samma o6de, som
mera direkt drabbal andra loviingar — hell upphorande skétsel och
igenviixning till skog. Dirvid visar granen stark tendens atl iringa in
och smaningom ta 6verhand dver de idla 1ovirid, som tidigare vixte i
sangarosena, I nagra fall har man dven piskyndat denna ulveckling
genom planlering,

Triden i résena ulgores till storsta delen av ck och lind, med inslag
av bjork, ronn, asp, alm, ask och lonn. Bland buskarna finns, forutom
ungplantor av dessa arter, en, hassel, hiigg och olvon. 1 filtskikiet mirks
Polypodium vulgare, Poa nemoralis, Anemone nemorosa, Rubus saxa-
tilis, Geranium robertianum, Chamaenerion angustifolinm, Aegopodinm
podagraria, Vaccinium myritillus och Veronica officinalis. Vid Grashull
vixer Polygonatum verticillatum i nagra rosen,

Nagol bittre har dngsfloran bevarals i de fall, da omradet mellan
risen och slinter anviints som dkermark. Driften har da oftast fortsatl
fram lill nu, och krealuren slipps inte dil forriin efter skorden. I dker-
darna finner man ofta Polygonalum odoradum, som enligt dldre perso-
ners uppgill forr dven var vanlig i 1oviingarnas rosen. Bland andra arter
som tagit sin Hlykt till dessa lokaler miirks Calamagrostis arundi-
nacea, Thalictrum aquilegiifolium, Trollins europacus, Aegopodium
podagraria och Valeriana officinalis. Pa dessa stillen finns oftast en
kraftig dterviixt av ddla 16virid, som pa mera regelbundet betade loka-
ler forhindras av kreaturen. En slint vid Gnubbarp analyseras niarmre i
kapitlet om iingsskogen.
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Skogarna

Storsta delen av socknen ir beviixt med skog, som licker c¢:a 60 %o
av dess yla, Omradet ligger i sin helhel inom det sodra barrskogsomra-
det, och lovskog forekommer i stort selt endast som kulturprodukt
kring byar och giardar samt vid niagon riklokal.

Barrskogen. — Annu for hundra ar sedan torde tallen ha varit domine-
rande inom hela eller storsta delen av omradel. P4 morinmarkerna
finns dnnu kvar en del bestand av it, hogviixt tallskog. 1 denna bestar
den riitt glesa undervegetationen mest av Deschampsia flexuosa, Vacei-
niwm vilis-idaea, V. myrlillus, Empetrum nigrum, Calluna valgaris,
T'rientalis europaea och Pleridium aquilinun. 1 glesare bestand domi-
nerar ljungen. Pa torra backar finns dven myckel lavar i bottenskiktet.
Arctostaphylos uva-ursi finns pa en skogslokal 1,5 km N Killeberg sin.
Tallen upptar fiven en stor del ayv myrmarkerna, och hiir far den behalla
sin dominans dver granen, som infte trivs i alltfor fuktig miljo. Granen
befinner sig annars for nirvarande pa kraftig frammarsch. Aven i
gamla rena lallbestand bestir aterviixten till storsta delen av gran, lik-
som i blandskogarna och i lidigare bjorkdungar och lévingar. Pa de
smiirre omriaden, dir granen pi grund av markens fuklighet sar sig
diligt och i alltfor livskraftiga lovskogar, Tamnar beskiiftiga skogsmiin
hjilp. Man planterar gran och hugger borl »ogriiss som ek, bjork, aven-
bok. lind och enbuskar. Pi sista frtiondet har det ocksa blivit allméint
brukligl med plantering pa avverkade skogsomraden, och denna sker i
stort sett endast med granplantor. Granskogarna ir overallt hedartade
med mycket sparsam undervegetation av ris, mossor och Deschampsia
flexuosa. 1 gammal, it granskog finner man ofta ansenliga bestand av
Lycopodium annotinum, L. clavatum, Ramischia secunda och pa lju-
sare (lickar Linnaea borealis, Pi 1vi lokaler i sektionerna 3 och 4 har
dven nolerals Goodyera repens.

Lovskogen. — Lovskogens tillbakaging beror inte bara pa évermiktig
konkurrens fran granens sida. I sjilva verket torde den i stor utstrick-
ning ha varit en kulturprodukt, som forsvinner. niar minniskans stod
upphor. Ek- och bokdungarna kring byarna skyddades noga, och andra
Iriidslag gallrades undan. Detta berodde pa ollonens belvdelse som
svinfoder, men dven ekvirkets goda egenskaper torde ha bidragit 1ill
favoriseringen av della triidslag. Aven bjorken har gynnals, dirigenom
alt man i tider av mindre rationelll skogsbruk hogg bort gran och tall
Lill virke, medan bjoérken fick std kvar, dd man mest eldade med hygges-
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avlall och torrakor. Sentida skogsmin ha nu borjat kalla bhjorken for
ogriis och [drorda dess utrolande, dven om man inte hiir gatt till sadana
yiterligheter som limgre norrut. Under de gingna krisliderna logo emel-
lertid bonderna tillfillet 1 akt att omsétta bjorkskogen i viillbelald ved.
Och pa hyggena tog snart den snabbviixande granen overhand,

Lovskogarna iiro niistan uteslulande av hedskogslyp. Angslovskog
finns blott pa ett litel omrade vid S. Hulla, i spridda smillickar vid
L. Loshult samt hiir och var pa slinter vid akrar.

Angslovskogen vid S. Hulta striicker sig i sin typiska utformning
endast dver den norra och nordviistra slinten 150 m NNV—NV p.
165.62. Omradel dr c:a 10025 m i ulstrickning. Tridskiktet utgores
huvudsakligen av ek, lind. 1énn och asp, med inslag av rénn. hjork.
silg. avenbok och bok, den sisindmnda endasl i fa, yngre exemplar.
I buskskikiel finns Corylus avellana, Viburnum opulus, Malus dome-
stica, Juniperus communis, Prunus padus och Lonicera xylosteum samt
tyviirr ocksa talrika yngre exemplar av Picea abies. 1 fillskiklet mirks
foljande arter, vilka inom socknen endast antriiffals pa denna lokal:
Milium effusum, Lathraea squamaria, Paris quadrifolia, Lathyrns ver-
nus och Polygonatum multiflorum. For ovrigt har hiir observerats:

Lycopodium selago, Athyrium [iliz-femina, Lastrea dryopteris, L.
phegopteris, Dryopteris filix-mas, Polypoditvm vulgare, Maianthemum
bifotium, Convallaria majalis, Luzula pilosa, Poa nemoralis, Deschamp-
siae flexuosa, Calamagrostis arundinacea, Urtica dioeca, Rumex aceto-
sella, Stellaric graminea, Moehringia trinervia, Actaea spicala, Anemone
hepatica, A. nemorosa, Thalictrum aquilegiifolium, Rubus saxatilis, R.
idaeus, Fragaria vesca, Potentilla erecta, Lathyrus montanus, Oxalis
acetosella, Geranium robertianum. Viola riviniana, V. canina, Aegopo-
dinm podagraria, Pyrola minor, Ramischia secunda, Vaccininm myr-
tillus, V. vitis-idaea, Trientalis europaea, Glechoma hederacea, Satureja
vulgaris, Scrophularia nodosa, Veronica chamaedrys, V. officinalis.
Melampyrum pratense, Galium saxatile, Solidago virgaurea och Lactuca
muralis.

Lingre soderut i samma backe vixer myckel Acer platanoides, som
bitvis rent av iir dominerande i tridskiktel. Hir saknas dock alla de
lypiska arterna [ran dngsskogen pa nordkanten, och risen spela storre
roll i undervegelalionen. Skogen ir hitr en igenvixningsprodukl av tidi-
gare loviing. I nagra av résena finns Polygonatum odoratum.,

Ovanfor riklokalen ligger en tidigare aker, vilken nu anvindes som
betesmark. Belning férekommer dven dver hela lokalen, dock mest pa
sommaren och hdisten. En sadan belning torde i sjilva verket vara av
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Iig. 4. Angslivskog vid S. Hulta. Moriinen innehdller hiir talrika block av stor-

kornig. Littvittrad hyperil, I filtskiktet miirks bla. Anemone hepatica och
Lathyrus vernus. — Folo: G, Weimarck, 1954,

vikt for lokalens bestand, ddi déirigenom uppviixande buskar halls efter
och en fullstindig igenviixning forhindras. Betning kan dock inte stoppa
de intringande granarna, och det kan ocksa bli fraga om granplante-
ring, atminstone av indgan ovanfor, vilket dven skulle inverka menligt
pi den smala sluttningen. Dirfér kommer firoligen en fredning att
astadkommas av savil fingsskogen som en bit av betesmarken ovanfor.
Omradet skalle da genom fortsatt beining och undanhuggning av gra-
nar samt normal gallring bibehallas 1 oférandrat skick [6r (ramtiden.
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Samtidigt sloppas ocksa plundrandel av de sillsynta arterna for skol-
herbarier, varigenom sirskill Lathraea squamaria blivit hart atgangen.

Vid L. Loshult forekommer ingen sammanhiingande ingsskog av
namnvird utstrickning, bara utsplittrade bitar mellan akrar och mera
hedartad skog. Bland de viixter. som hiir noterals, kan niimnas foljande
mer eller mindre krivande arter: Cystopteris [ragilis, Polygonatum odo-
ratum, Melica nutans, Poa nemoralis, Thalictrum aquilegiifolinm, T.
simplex, Actaea spicata, Anemone hepatica, Primula veris, Satureja vul-
garis, Valeriana officinalis, Campeanulea trachelinm, C. persicifolia. Den
svagl eutrofa prigeln beror utan tvivel pi moriinmaterial fran hyperi-
len norr dirom, Trid- och buskskikten sammansiills av ek, lind, bjirk,
avenbok, hassel, asp. ronn, olvon och higg.

Som exempel pa de dngsskogspartier, som hiir och var aterfinnes pa
slinter mellan akrarna, skall niimnas ell sadant viister Gnubbarp sédra.
Den relativa niiringsrikedomen pa denna lokal beror vill pa att den lig-
ger pa en del av del tidigare nimnda askomplexel, men man kan inte
heller uteslula en viss néringstillforsel fran ovanlor liggande akrar och
bebyggelse. Vegetationen hade hir foljande sammansiittning. Trid- och
buskskikt: Juniperus communis, Populus tremula, Salic aurita, S,
caprea, Carpinus betulus, Corylus avellana, Betula verrucosa, B. pube-
scens, Quercus robur, Prunus padus, Sorbus aucuparia, Malus sp..
Rhamnus frangula, Tilia cordata, Daphne mezereum, Viburnum opulus.

Filtskiktel: Pteridinm aquilinum, Lastrea phegopleris, L. dryopteris,
Dryopteris [ilix-mas, D. spinulosa, Polypodium vulgare, Maianthemum
bifolium, Polygonatum odoratum, Convallaria majalis, Luzula pilosa,
L. multiflora, L. campestris, Sieglingia decumbens, Molinia coerulea,
Festuca ovina, I'. rubra, Poa pratensis, P. nemoralis, Dactylis glomerala,
Deschampsia flexuosa, . caespitosa, Holcus lanatus, H. mollis, Cala-
magrostis arundinacea, Agrostis stolonifera, A, tenuis, Anlhoxanthum
odoratum, Elytrigia repens, Carex contiqgua, C, leporina, C, nigra, C. pal-
lescens, C. pilulifera, C. earyophyllea, €. monlana, Rumex acetosa, R.
acetosella, Stetlaria media, S, graminea, Cerastinm holosteoides, Moch-
ringie trinervia, Thalictrum aquilegiifolium, Anemone nemorosea, Ra-
nunculus acris, B, repens, Rubus saxatilis, R. idaeus, Fragaria vescd,
Potentilla erecta, Alehemilla glaucescens, A. [ilicaulis, Medicago lupu-
lina, Trifolium dubium, T'. medium, T. repens, Lotus corniculatus, Vicia
cracca, V., angustifolia, Lathyrus montanus, Oxalis acelosella, Geranium
sanguineum, (. robertianum, Hypericum maculalum, H. perforalum,
Viola riviniana, V. canina, Chamaenerion angustifolium, Aegopodium
podagraria, Vacciniem myrtillus, V. vitis-idaea, Calluna valgaris, Trien-
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talis europaea, Ajuga pyramidalis, Glechoma hederacea, Satureja vul-
garis, Scrophuluria nodosa, Veronica serpyllifolia, V. officinalis, V',
chamaedrys, Melampyrum pratense, M. silvaticum, Rhinanthus minor,
Plantago lanceolata, Galium boredle, (. saxatile, (i, verum, Succisa pra-
tensis, Companuda rotundifolia, C. persicifolia, Solidago virgaurea, Ar-
nica montana, Hypochaeris maculata, Leontodon aulumnalis, Scorzo-
nera humilis, Lactuca muralis.

Hedlévskogarna dr av belydligt storre utstriickning, och aterfinmas i
storre eller mindre omfallning kring alla byar och gardar.

Bokskogen iir foga uthredd. Den storsta forekomsten ér vid Killeboda
och Klinten inom sektionerna 3 och 2. Mindre dungar finns i samtliga
sektioner, tex. vid Grashult, Fjirkulla, Allekulla och St. Tranghyltan.
I dessa bokdungar antriifias oftast Poa nemoralis men for dévrigt inga
krivande arter. Dominerande i faltskiktet dr Vaceinium myrlillus och
Deschampsia [lexuosa.

Eken bildar oftast inte egna bestind., utan innehiller slorre eller
mindre inslag av bjork, lind, ronn, asp m.fl. Ekskogen iir ju ljusare in
bokskogen, och dir farekommer ocksa en orlrikare vegetation med bla.
Pteridium aquilinum, Polypodium vulgare, Maianthemum bifolium,
Convallaria majalis, Calamagrostis arundinacea, Luzula pilosa, Ane-
mone nemorosa, Geranicen robertianum och Melampyrum pratense men
dominerad av Vaecinium vitis-idaea, V. myrtillus, Callune vulgaris och
Deschampsia flexuosa.

Bjorken ingar mest som underordnad komponent i blandskog. Slutna
bestand foreckommer dels pa torrlagd mossmark, dels pa av brand eller
pa annal silt blottlagd mark, men pa ingeldera stillet {érmar den
hilla de snabbare viixande barrtriden stangen nagon lingre lid.

Myrarna

Myrarna utgor, vid sidan av hedskogen, del mest iogonenfallande ele-
mentel i Loshults vegetation. De utgora c:a 30 % av den lotala ytan,
eller dver 30 km? hiiri ¢j inriknat uppodlade partier. Dirav ulgora

/o,

mossarna ¢:a 25 och kiirren c:a d

Mossar. — Mossarna dro lill storsta delen slarkl paverkade genom
dikning och torvtikt. Dikningen ir delvis av myckel gammalt dalum
och avsag da i regel uppodling av hela eller en del av mossen. Redan
tidigt tycks man emellerlid ocksa ha kommil underfund med majlig-
heten all genom dikning fa till stind en tallskog pa mossen. Denna
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form av dikning har pa senare ar fatt ny farl och bedrivits 1 en hell
annan skala an tlidigare. Ofta har dven en ofrivillig utdikning skell
vid framdragande av vagar. Torvtikl har ocksa av gammalt bedrivils
for utvinnande av husbehovsbransle. Under krigen har torvitakten lagil
ny fart och bedrivits i mycket stor skala, framfor allt pa de slora hog-
mossarna i socknens dstra del. som innehaller god brinntory. Aven utan-
for det omrade, dar torven gravts bort, fis en kraftig dikningsverkan.
Ofta har man dragil sarskilda stora diken {or all torrlagga mossen, si
att den blir birig for torvmaskiner och Lilt att bearbeta. En torvslro-
fabrik i Killeberg har sedan linge [ramstallt toryvstro av tory fran Ry-
narpa myr, varigenom denna tydligen frin borjan maktiga hogmosse
snart [ullstiindigl urgravis. Mossarna ar av saval tallmosse- som Kal-
mosselyp.

Tallmossen forekommer dels som rand kring kalmossarna, dels
som sma separata tallmossar. 1 det forra fallet ir den oftast mycket
torr. speciellt kring dikade mossar. som ju utgor majoriteten. Iir ut-
gores fillskiktet mest av Calluna med inslag av Rubus chamaemorus,
Eriophorum vaginatum, Empetrum nigruun, Vaceinium uliginosum och
V. pitis-idaea. 1 ett senare skede av uldikningen, som pa den lilla mossen
600 m VNV Grashull, tar Vaceinium vitis-idaea och V. myrtillus over-
handen jimle Calluna och skogsmossor som Pleurozinm. Mossen over-
gar da till hedlallskoy, vilket ju ocksia var avsiklen med dikningsingrep-
pet. Medan tallarna pa den ororda lallmossen vaxer enorml langsamt.
blir vresiga och kortvuxna, skjuter de god fart pa den dikade mossen
och limna normalt virke. I de blolare, ororda sma tallmossarna ér
Eriophorum vaginatum oflast dominerande. Dessutom finns dven Cal-
luna valgaris, Andromeda polifolia, Vaccinium vilis-idaea. V. oxycoceus.
V. wliginosum och Rubus chamaemorus. IEn sadan mosse finner man
400 m NV Drivebro, en annan 300 m SV Graseltasjo. Till tallmossarnas
arter far man fiven rikna Ledum palustre. Denna art har antraffats pa
17 lokaler inom socknen. Den visar har inle alls den ostliga fordelning.
som annars konstaterats, tex. i Orkened (Weimarck 1939) och i Glim-
akra (Norlindh 1953]. Detta bor emellertid ses mot bakgrunden av tall-
mossarnas fordelning i socknen. Dessa dr mera utbredda i vastra delen.
beroende dels pa dldre utdikningar, dels pa landskapets mera brutna
karaktir. I den ostra. [lackare delen har kala mossar brett ut sig éver
storre delen av ytan. och dessa utgor inga lampliga lokaler for Ledum.
Dess fordelning maste alltsa bero pa stindortsekologiska snarare éin kli-
matiska laktorer. Man kan ocksa formoda, att den stora lokalen norr
om Killeboda fungeral som spridningscentrum och gett upphov till en
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Fig, 5. Uthredning och (rekvens (o Ledam pelasire, Cirklar med 25 mm dioneler

representerar lokaler om 05 m* 1 mm cirklar motsvarar 6—15 m* 55 mm cirklar

16—25 m® och 7 mm cirklar mer in 25 m? Ledum vaxer 1 tallmossarna och 1 de

storre mossarnas randskog. Den har slarkt gvnnals av dikningsforetag och viixer
afta vid dikeskanterna

del av de mindre. troligen nyare lokalerna i niirheten. Arten lycks niim-
ligen vara pa frammarsch och visar fiven tecken pa alt vara kultur-
gvnnad. Den vaxer pa inte mindre dn 6 av lokalerna i eller nira grop-
kanler och pa 4 andra i starkt dikningspaverkade myrar. 1 alminstone
flertalet av dessa lall torde Ledum ha invandrat efter dikningens Lill-
komst. Delta beror troligen pa att pa dessa stiallen erhalls den biittre
genomluftning av marken som ar ell av Ledums Irimsta miljokray.

Kalmossarna upptar som tidigare papekats framfdralll en slor
del av de dslra seklionerna, framst 5, 7. 8 och 10. Men belydande arealer
finns dven 1 oOstra delen av sektion 6, i vastra delen av scktion 4 och
norr Killeboda i sektion 3. Av Rvnarpa myr i seklion 2 aterstar endasl
en mindre bit 1 sydost. T sektion 1 finns en lilen kalmosse nordviisl
Bohult. Samlliga socknens kalmossar maste hiinforas till Komossetypen,
som ju frimst karakleriseras av Erica pi mosseplanet. Denna art finns
pa alla mosseplan, men i svnnerligen vixlande mingder. Skillvis tic-
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ker den stora omraden, si tex. pa mossen vister Gungekulla och i
Vysslemyrs oOstra del nordviist Svinon. For dvrigt domineras mossepla-
nen av Calluna valyaris, Empelrum nigrum, Trichophorum caespilosuim
ssp. austriccum, Rubus chamaemorus, Andromeda polifolia. 1 hiljorna.
dir sadana fortfarande finns. vixer Eriophorum vaginatum, Vaceinium
oxycoceus, Drosera rotundifolia och Rhynchospora alba, Pa nakna
torvytor finner man i regel Drosera intermedia. Martallarna dr fler-
stiides talrika, utom pa de omraden diar de dodats av brand. Frimst pa
grund av kulturpiaverkan maste nu flertalet av mossarna betecknas
som stagnationsmossar.

Fattigkdrren. — TFattigkiirren spelar stor roll och upptar bla. helt myr-
laggarna. Dessa ér ofta utbildade som extrem/lattigkéarr, dock
av higst vixlande karaklir. De mest exirema faltigkdrren ligger pa
sadana slillen, som inte genomstrommas. och som salunda far sitt mesta
vatten genom nederbirden och fran mossen. Dessa lokaler karakteri-
seras av de starkt oligotrofa arterna Scheuchzeria palusiris och Carex
megellanica. Den [6rra viixer i polar och fuktiga avsnill, Carex magel-
lanica vixer ofta i tuvor, som hdjer sig over omgivningen. 84 dr tex.
fallet vid den storsia forckomsten, invid Killeboda gyl (pa kartan Hast-
skogylet). Pa dessa de mest oligotrofa kiirrlokalerna finner man iiven
Carex limosa, G, pauciflora, Vaceininum oxycoccus, Eriophorum vagine-
tum, Rhynchospora alba och Drosera rotundifolin. Sarskill vid de stora
mossarna kommer oftast lnggarna all vara svagl genomstrommade och
Ljanslgora som avvatinare for fastmarken runt omkring. I en sadan lage
finner man tita bestand av Eriophorum angustifolium, Carex rostrata
och €, lasiocarpa. Den sislnamnda fr sporadisk i sin forekomst, men
dominerar ofta helt pa de lokaler, dir den forekommer. Dess bestand
bestar i regel till storsla delen av sterila skott. Andra komponenter i
dessa laggar dr Equisefum [luviatile, Narthecinm ossifragum, Agrostis
canina, Rhynchospora alba, Carex limosa, C. echinata, C. nigra, Meny-
anthes frifoliata och Potentilla padustris. 1 tuvorna finns Eriophorum
vaginatum, Carex pauciflora, Vaccinium oxycoccus och Andromeda
polifolia.

De starkare genomstrommade och de genom dikning eller annorledes
kulturpaverkade laggarna masle hinforas lill dvergangsfattigkiirren,
som sialunda uppta en slor del av laggarna. Iir inkommer en del mers
kritvande arter, och den viktigaste skiljearten dr Carex dioeca, som kom-
mer in i tuvorna. Dessutom mirks Carex panicea, C. canescens, Poten-
tilla erecta och Galium palustre. Ingen av dessa sislndmnda dr ju nagon
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Fig, 6, Svinamyr, SO St Svinon, Denna myr avbriindes vid loshultsbranden, och
g ] )

man ser innu ndagra kvarstiende stammar av de brinda martallarna. Den skarpl
avsalta laggen fir ocksit typisk fér de briinda mossarna. Folo: . Wetmarck, 1951,

skiljeart. men da flera av dem [inns och tillsammans utgdér en domi-
nerande del av vegetationen, sa kan man inte Eingre tala om extrem-
fattigkirr.

I samband med fattigkarren bor ocksa nimnas nagot om de talrika
torvgravarna. Dessa utvecklas olika beroende pa vallenmiingden. [ torra
gravar lringer forst pa den nakna lorven in Drosera inlermedia, som
ofta bildar massvegelalion, sa tex, stillvis pa Rynarpa myr. Sedan
kommer Eriophorum vaginalum, Calluna vulgaris, Rubus chamaemo-
rus och Empelrim nigrum. 1 fuktligare gravar brukar forst bli mass-
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vegetation av Rhynchospora atba och Juncus bulbosus. Senare intringer
med Sphagna Drosera rotundifolia, Carerx rostrata, C. limosa, Lriopho-
rum angustifolium och E. vaginatum. 1 nagra myvcket gamla gravar
viister Gungekulla norra finns Scheuchzeria palustris, Carex magella-
nica och Drosera anglica. 1 vattenfyllda torvgravar har féljande arter
nolerats: Equisetum fluviatile, Typha latifolia, Calla palustris, Potamo-
geton polygonifolius, P. natans, Carex rostrata, Polentilla palusiris,
Menyanthes trifoliata, Utricularia valgaris, U. infermedia, U, minor,

Som dvergangsfattigkirr maste betecknas en mycket ulhredd
typ av sma skogskiirr, karakleriserade av svillande Polylrichum-tuvor.
De idr oftast bevuxna med smaviixta tallar och bjirkar samt Salix
aurita, 1 faltskiktet mirks, tex. i det lilla kirret 500 m VNV Bohull,
Fquisetum silvaticum, Juncus effusus, Agrostis canina, Eriophorum
vaginatum, Carex echinata, C. nigra, G. canescens, Potentilla erecta och
Galium palustre,

En annan form av dvergangsfaltigkiirr dr de betydligt artrikare
genomsilningskiirren, d.v.s. de som genomdragas av nagon bhick, vilken
inom kiirret helt eller delvis saknar bestimd fara. I ell sadant 1 km V
I. S Ostanbike ha foljande arter observerats: Equisetum fluvialile, I.
silvaticam, Calla palustris, Potamogelon polygonifolius, Juncus effusus,
J.oarticulatus, J. bulbosus, J. filiformis, Molinia coerulea, Glyceria flui-
tans, Deschampsia caespitosa, Holcus lanalus, Calamagroslis canescens,
Agrostis canina, Eriophorum angustifolium, Carex canescens, C. echi-
nata. C. nigra, C. panicea, C. rostrata, (. lasiocarpa, Daclylorchis macu-
lata, Salix aurita, Betula pubescens, Alnus glulinosa, Ranunculus repens,
Potentilla erecta, P. palustris, Viola palustris, Epilobium palustre, Ange-
lica silvestris, Peucedanum palustre, Vaccininm oxycoccus, Lysimachia
vulgaris, L. thyrsiflora, Menyanthes trifoliata, Scutellaria galericulata,
Gulium palustre, Vealerinna dioeca och Cirsium palustre. Visserligen [6re-
kommer hir pa elt stille nagra exemplar av Angelica silvestris, men
detta kan knappast indra hela Kiirrels natur av overgangsfattigkirr,
och denna arl synes i denna trakt vara daligt begrinsad till rikkirr,

IZn annan typ av dvergangsfattigkiirr fr oversviimningsmaderna. Sa-
dana finns friamst ulefter Drivin [rin Killeberg soderul, men iven pi
den f.d. Ragebodasjon, vid Krusin syd Massasjo och vid gamla kvarn-
dammar norr Massasjo och vid L. Loshull. Slatler och betning har bi-
dragit till att halla dessa mader fria [rin buskvegelation, men vid ste-
nar och valtenhal finns snar av Alnus glutinosa, Salixv aurita, Myrica
gale, Betula pubescens och Rhamnus frangula. Tiltskiklet bestar dir
mesl av Molinia, Calluna och Salix repens. Pa de fukligaste partierna
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Tig. 7. Carer mageflanica tllhor extremfatugkirren. Den vaxer i mosselaggar samt i

gungflyn wvid golar. Flerlalet sadana lokaler, framfor allt i socknens ostra del,

aro dock alltfor starkt paverkade av dikning torvtakt eller brand for att limpa sig
for denna extremt naringsskyende art

viixer Mquisetum limosum, Carex rostrata, Eriophorum angustifolium,
Potentilla palustris och Menyanthes [rifoliata, men annars dominerar
kortvixta graminider som Carex nigra, C. panicea, C. echinala, C. tumi-
dicarpa, C. canescens, Juncus filiformis, J. articulatus, J. bulbosus,
Bland 6rterna markes Valeriana dioeca, Viola palustris, Galium palustre
och Polentilla erecta. Vid vatlenhal viixer Hydrocotyle vulgaris och Ly-
copus euaropaeus, pa torrarve stallen Juncus squarrosus, Festuca ovina,
Irica telraliv, Pedicularis silvatica och Galinm saxatile. 1 luvor vixer
ofta Nardus stricta.

Till fattigkiirrens vixter hor Narthecium ossifragum, vars mil jokrav
dock tycks vara foga bestimda. Den viixer i de mest exlrema fattigkiirr
och lill och med pd mossar, men har dven antriaffals pa stenar i den
fororenade Drivan nedom Killeberg. Arten féreckommer rikligt ehuru
sporadiskt 6ver hela omradel med undantag for en lucka i sektion 9.
Den storsta forekomsten dr i nordviistra Fjarkullamyren. dar flera hek-
tar firgas i gult under blomningen.

9 Botaniska Notiser 1956.
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Rikkiirren. —— Dessa spelar en myckel liten roll, upptar endast sma ytor
och ér foga utpriiglade. Samtliga maste betecknas som dvergangs-
rikkirr. Nagra av rikkdrren ligger inlill gardar och kan vara kul-
turpaverkade. De flesta ligger vid killor eller andra stiillen med fram-
brytande grundvalten, Men dven pa sadana lokaler uppkommer rikkiirr
blott vid de stillen, dir hyperit eller annan kalkrik bergarl antriiffals
samt nedom dkrar och gardar, dir godslingsverkan fran dessa kan gora
sig giillande. En god bild av deras fordelning ger utbredningskartan for
Trollius europaeus. Pa sa gott som samtliga stiillen finns ocksa Carex
pulicaris, €. hostiana, Triglochin palusire, Briza media, Filipendula
ulmaria, Galium unliginosum. Pinguicula vulgaris synes mera bunden
till platser med starkt rorligt vatten. Héar skall nu nidmnas nagra av de
mest ulpriiglade rikkirrlokalerna.

VNV N, Hulta, norr om landsviigen, ligger den frodigaste av dem alla.
Kiirrel ir delal i tva avdelningar, en évre mera lutande med starkt ror-
ligt vatten och blandad, ortrik vegetation, och en nedre, flackare, med
stark dominans av graminider. 1 sydostra kanlen av den senare delen
har professor Weimarck ar 1941 observerat steril Epipactis palustris.
Denna har dock icke senare kunnat aterfinnas, och da kiirrets nedre
del 1954 ulsatts for dikning, finns viil knappast nagot hopp att si skall
ske framdeles, Troligen var denna art endast tilllallig och lyckades
aldrig acklimatisera sig pa lokalen, Men lokalens natur av rikkéirr mar-
keras klart genom niirvaron av fioljande kriivande arter: Triglochin
palustre, Briza media, Eriophorum lalifolium, Seirpus silvaticus, C.
hostiana, €. pulicaris, Urtica dioeca, Stellaria palustris, Thaliclrum
aquilegiifolium, Trollius europaeus, Lychnis [los-cuculi, Chrysosple-
nium alternifolium, Geum rivale, G. urbanum, Filipendula nlmaria, Pru-
nus padus, Lathyrus pratensis, Angelica silvestris, Myosolis palusiris,
M. laxa ssp. caespitosa, Scrophularia nodosa, Galium uliginosum, G.
boreale, Viburnum opulus. For 6vrigt har foljande arter noterats: Equi-
setum silvaticum, E, fluviatile, I£. arvense, Athyrium filix-femina, La-
strea phegopteris, L. drgopteris, Dryopteris filic-mas, D. spinulosa,
Polypodium vulgare, Maianthemum bifolium, Polygonatum odoratum,
Convallurin: majalis, Junecus bulbosus, J. bufonius, J. arliculatus, J.
conglomeralus, J. effusus, J. filiformis, Luzula multiflora, Molinia coe-
rulea, Nardus stricta, Glyceria fluitans, Festuca ovina, Poa annua, P.
pratensis, Dactylis glomerata, Deschampsia caespitosa, Holeus lanatus,
Calamagrostis arundinacea, Agrostis canina, A, tenuis, Alopecurus geni-
culatus, Anthorxantum odoratum, ILriophorum angustifolium, Carex
tumidicarpa, C, pallescens, C. panicea, C. leporina, C. Oederi, C. caryo-
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Fig. 8. Troellius europaeus upptrider 1 mianga av socknens rikkiirr och visar den
ungefiirhga fordelningen ay dessa, Arten {iv som synes relativl allmin imom socknen
och forekommer pa flera av lokalerna 1 riklig mangd.

phyllea, C. nigra. C. canescens, C. dioeca, C. echinata, C, rostrata, Dac-
tylorchis maculata, Salix aurita, S. repens, Corylus avellana, Betula
pubescens, Alnus glutinosa, Ulmus glabra ssp. seabra, Rumex acelosa,
R. acetosella, Polygonum hydropiper, Stellaria graminea, S. alsine,
Cerastium holosteoides, Caltha palustris, Anemone nemorosa, Ranun-
culus repens, R. acris, R. flammula, Cardamine pralensis, Fragaria vesca,
Potentilla erecta, P. palustris, Alchemilla glabra, A. f[ilicaulis, Sorbus
intermedia, Medicago lupulina, Trifolium repens, Vieia cracen, Lalhy-
rus montanus, Oralis acetosella, Geranium roberltianum, Polygala vul-
garis, Rhamnus frangula, Tilia cordata, Hypericum maculatum, Viola
riviniana, V. tricolor, V. palustris, V. canina, Epilobivm monlanum,
E. palustre, Peucedanum palustre, Vaecinium oxycoccus, V. uliginosum,
V. vitis-idaea. Calluna vulgaris, Lysimachia vulgaris, L. thyrsiflora, Tri-
enlalis europaen, Menyanthes trifoliata, Glechoma hederacea, Prunella
vulgaris, Plantago lanceolala, Lycopus europaeus, Mentha arvensis,
Veronica serpyllifolia, V. officinalis, V. chamaedrys, Melampyrum pre-
tense, Pedicularis silvatica, Pinguicula vulgaris, Galium palustre, G.
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verum, (. saxatile, Valeriana dioeca. Succisa pratensis, Knautia arven-
sis, Campenula rotundifolia, Gnaphalium uliginesum, Achillea ptarmica,
A. millefolium, Cirsium palustre, Hypochaeris radicata, Leonlodon his-
pidus och L. autumnalis. Milt i detla kérr ligger ett stort block av
samma liatlvilirade grénsten som finns vid S. Hulta, och som tidigare
nimnts finns dven hyperitbrott i nirheten.

Ett annat rikkirr ligger 175—200 m NV p. 165,62 vid S. Hulta. Det
ligger nedom den férul omialade dngsskogslokalen och piaverkas tyd-
ligen av frambrytande vatten fran denna sluttning. 1 detta kérr finns
bla. foljande arter: Triglochin palustre, Scirpus silvaticus, Eleocharis
puuciflora, Carex hostiana, C. pulicaris, Cardamine amara, Chrysosple-
nium alternifolium, Filipendula ulmaria, Angelica silvestris, Galium
uliginosum, Pinguicula vulgaris.

150 m NO Vistrelorp ligger ett kiirr, som vatinas fran en killa. Dér
ovanfor har antriffats block av en littvittrad, om hyperit paminnande
sten. Men dessutom fir marken ovanfor uppodlad, och déir ligger tva
giardar. Kirret har av landsviigen delats i lva delar, av vilka den norra
salunda avskurits [rian del direkta killflédel och dessutom genomdra-
gits av ell dike. I denna norra del finner man Pinguicula vulgaris och
Trollius europaeus. 1 den sidra delen viixer Eriophorum latifolium,
Carex hostiana, C. pulicaris, Chrysosplenium alternifolium, Galinm uli-
ginosum, Triglochin padustre och Briza media.

Vid Hoghult, sydost om byn, finns vid sluliningen nedom dkrarna
ell rikkirrsparti. Har ha blLa. nolerats: Triglochin palustre, Scirpus
silvaticus, Eleocharis pauciflora, Carex hostiana, C. pulicaris, Dactylor-
chis incarnata (1 ex. 1955), Trollius europaeus, Pinguicula vulgaris
och Galium uliginosum.

Nordost Skogen, i sektion 9, finns pa slutlningen ett kirr med bla.
Carex hostiana, C. pulicaris, Triglochin pealustre, Trollius europaeus,
Pinguicula vulgaris och Galium uliginosum,

Ostler Griashull, intill girden, ligger ett litel, mycket blott kiirr. Hir
kommer en kraftig vattenstrom uppifran, via girdens godselstad och
hénsgard, och resultatet blir givetvis en kraftig godsling. Ilir mirks
foljande intressanla arler: Triglochin palustre, Carex pulicaris, Rumex
obtusifolius, Lychnis flos-cuculi, Ranunculus sceleratus (1 ex. 1955),
Filipendula ulmaria, Lathyrus pratensis, Epilobinm Lamyi, Myosofis
palusiris, M. laxa ssp. caespitosa, Veronica beccabunga, V. scutellata,
Galium uliginosum.
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Fig. 9. Rikkiirr vid N. Hulta, det mest ulpriiglade i socknen med bla. Eriophorum
fatifolinm. Hir vixle Epipactis palustris 1941, Kirret har nu utsatts fir dikning
och kommer diivigenom troligen atll fordirvas. — Foto: G, Weimarck, 1951,

Loshultsbranden

Denna stora brand, som dnnu omtalas i trakten, utbrét den 12 juni
1921. Den fororsakades av taget pi linjen Almhult—Kristianstad, som
antinde en mosse Gster jarnvigen norr Hultaberg. Branden rasade sedan
fram till den 22 med specielll svara framstotar den 14 och 21 i samband
med stormar. Men édven senare skedde uppflammanden frian de jord-
brinder som uppstatt i mossar och mossodlingar och som slicktes slul-

giltigt forst av vinterfrosten.
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De botaniska aspekierna av denna kalaslrof borde vil ha undersokts
langt lidigare. men man kan fortfarande se en del av dess verkningar.
Pa fastmarken skedde ju en avseviird avbrinning av myllan, och man
kunde da viinta sig hedstruktur pa den uppkommande vegelationen. De
hardast briinda omradena éro ocksa fortfarande beviixta med ljung,
stitllvis lat och frodig, stillvis med nakna grusflickar emellan. Av skogs-
triiden har tall och bjiork visat storst forméaga att invandra pa brand-
filten. Dir gran planlerats, har dock denna viixt bra.

Viirst avbriinda blev ulan tvivel myroar och uddar i Fjirkullamyren.
Hiir brann del manadtals, och elden svepte gang pa gang upp éver myr-
darna, som ingen [orsokte slacka. Till slut aterstod déar bara grus och
slen. Pa dessa stillen har ocksd en lypisk hedviixt som Arctostaphylos
nva-ursi vandrat in. Denna for ovrigl 1 lrakten ganska sillsynta art
ticker hitr tusentals kvadratmeter mark. Av utbredningskartan framgar
hur vil dess massforeckomster haller sig inom del brinda omradet, Mat-
torna ir stillvis mycket tita och frodiga, men pa andra hall hiller den
tydligen pa att forkvivas av ljung och tal tallskog. Av de dvriga fore-
komsterna i socknen ligger tre stycken pa elt annat, tio dr gammalt
brandfdlt. Den gangen tinde taget pa samma slille som 1921 men pa
andra sidan jarnviigen, varvid dock endast ett par heklar avbrindes,
Ytlerligare e¢n lokal, den relativt stora 900 m NNO Killeberg sin., visar
spar efter brand. Aven flera av de andra ligger piA genom kulturpiver-
kan oppnade stillen vid grustag och viigslinter. Férekomsten pia myr-
darna torde vara den storsta i Skane. Bland 6vriga invandrare pa brand-
filten mirks Lycopodium complanatum som hiir antecknats fran sex
lokaler, dédrayv Itre stora. Denna art har jag fdnnu inte kunnat antriffa
inom ovriga delar av socknen, ehuru jag erhallit uppgift om en lokal
vid Massatorp, diir den dock synes vara ulgingen. Aven Lycopodium
clavatum forekommer 1 stor mangd, i mindre ulstrickning diremot
Lycopodium annotinum. Vidare lagger man mirke tll Antennaria
dioeca, Deschampsia flexuosa, Pteridium aquilinum och Hypochaeris
maculata. Aven lingonris tycks invandra snabbt och overta mjolonets
plais, sa snart en tilare vegetation bildals,

I myrarna gick branden myckel olika fram. I allminhet uppstod de
allvarligaste jordbrinderna, diar myrmarken blivil yiterligare utlorkad
pa grund av odling eller torvtikt. Pa en del stillen briindes hela myren
bort finda ned till moriinen, sa t.ex. i en del mossepartier mellan Bjorn-
on och Hokon och nagra smamyrar 1 km SO St Svindn. Pa dessa stil-
len har viixt upp buskvegetation av huvudsakligen Betula pubescens och
Salivz aurita med mycket Calluna och Molinia i faltskiktet, pa blota
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Fig. 100 Aretostaphylos uva-ursi visar stark koncenlration {ill de hrinda omradena,
Den heldragna linjen markerar gransen for det omrade, som avbrindes vid loshults-
branden 1921, Av lokalerna inom brandomradet ha 6 en ulstrackning av mer iin
1000 m?* och 7 mellan 100 och 1000 m® Alla ovriga fOrekomster idro av mindre

omfallning.

stillen ofta massvegetation av Eriophorum angustifolium, i pdlar Utri-
cularia intermedia. Rilt djupl har branden gatl i nordvistra Fjirkulla-
myren, dir den forut omialade stora Narthecium-lokalen finns. Mossen
har hiir gropts ur sa att en kitrrartad vegelation uppstatt. 1 pélarna finns
mangder av Scheuchzeria palustris och Rhynchospora alba. Carex
magellaniea har diremot endast uppdagats i etl falal exemplar.

Pa stirsta delen av mossevtorna gick elden endast ytligt fram. Ilir
skedde dock en mobilisering av niiringsiimnen via askan. Visserligen
lorde gédningseffekten ha varil ringa, men den gjorde sig dock miirkbar
pa mossen. Salunda har Myrica gale vandral in pi stora arealer av
mosseplanet i sodra Fjarkulla- och nordostra Vysslemyr. Rubus cha-
maemorus sigs ocksa ha brelt ul sig enormt pa mossarna, t.ex. SO St
Svindén, men har nu i stort sell redan triingts tillbaka. Pa en del botlen-
briinda stillen i mossekanlerna, tex. i viistra Fjirkullamyren har vege-
tationen dnnu inte hunnit sluta sig, och dér viixer Drosera intermedia.
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Aven i laggarna miirks en viss eutrofiering vid jimforelse med orirda
omriaden i traklen. Salunda vixer flerstides Carex dioeca och dessutom
forekommer i stérre mingder Carex nigra, €. canescens, €. panicea, (.
echinata, Potentilla erecta och Galium palustre. Diremot saknas
Scheuchzeria palustris och Carex magellanica helt i de brandberdrda
laggarna, som genomgaende maste belecknas som Gvergangsfattigkirr.
Av Carex dioeca mirks en massforekomsl mellan nigra myroar 1 km
SO N. Hulla.

Kulturbetingade arter

I en mager och artfattig socken som Loshult kommer helt naturligl
de kulturbetingade arterna att spela stor roll. Salunda ar av de hit-
tills funna 497 arterna 50 rent kulturspridda, och minst 100 andra fore-
kommer enbart pa kulturpaverkad mark. Bland de kulturspridda mir-
kes nagra ogriis vid gardar. Av dessa skall bl.a. niimnas féljande.

Chenopodium glancum, vid godselstider i Loshult och Massatorp. pa kol-
ningsplatsen 1,5 km SV 116kén.

Chenopodium rubrum, vid godselstider 1300 m S 1. O 16kén och vid Bohult.
trivdgirdsland vid torpet 1100 m VNV Allekulla,

Atriplex patula, vanlig vid godselstiider.

Amaranthns retroflexus, vid hinsgied i 1., Loshull,

Solamim nigrin, vid Endn,

En annan grupp dr de med kommunikationsmedlen spridda. Av dessa
har flera blivit allmiinna och alminstone till synes bofasta utmed viigar
och jirnviigar. Bland dessa mirks Teesdalia nudicaulis, Cardaminopsis
arenosa, Arrhenatherum elatius, Bromus inermis, Calamagrostis epige-
jos, Spergula rubra och Carduus crispus.

Foljande arter har inkommit som ruderalviixter pa en eller ett latal
lokaler:

Chenopodinm bonus-henricus, vid gatan i Killeherg.

Melandrinm album, 1illfillig vid dker vid Gungekulla,

Thlaspi alpestre, vid Hoghult, jirnvigen S Killeberg, kolningsplatsen SV
Hokon.

Berteroa incana, stationsomradel i Killeberg,

Rorippa islandica, i grustag mellan Killeberg och Loshult.

Sisymbrivm officinale, vid Killebergs och Hékons slationer, vid Grashull.
kolningsplats SV Hokon.

Descurainia sophia, vid gatan i Killeberg, Hokon stn., kolningsplatsen SV
6kon, svinhage i Loshult.

Lepidinm ruderale, vid Loshult stn.

Potentilla norvegica, tillfallig pa fyra lokaler.
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Fig. 11. Cardaminopsis arenosa ir ett exempel pa sddana arter. som spritls 1ill Los-
hult. med  kommunikationsmedlen, Dess ulbredning féljer helt jirnviigslinjerna.

Ononis repens, jirnviigen vid Svinin.

Melilotus albus, jirnvigen vid Svinon, Loshult sin.

Geranium pyrenaicum, vid Killeberg sin.

Oenothera biennis, jarnvagen vid Svinon, jirnvigen mellan Loshull och
Hultaberg, vigen vid Loshult.

Chaenorrhinnm minus, vid samtliga fyra jairnvigsstationer.

Odontites verna, vid jirnviigen vid Svinin, ragiker vid Kongstorp.

Filago arvensis, stenbrotlet vid SI. Tranghyltan,

Filago minima, HOkon stn., stickspir NNO Hokon, stenbrottet vid St. Tring-
hyltan, grustag 2 km NNO Killeberg.

Senecio viscosus. vid viigen N Killeberg, jirnviigen vid Svinion.

Artemisia campestris, jirnviigen vid Svinon.

Centaurea scabiosa, jarnviigen vid Svinon, vagslint nara Drivebro, dkerkant
vid killeboda.

Ovriga intressanta fynd

Lycopodium inundatum, vid sagdammen N Massasjo, vid IHamsarpasjo. i
gamla torvgravar vid ITokon.

Botrychium matricariifolium, funnen vid Bjorketorp av professor Weimarck
och A, Hall, men tydligen utgangen.
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Osmunda regalis, vid sagdammen N Massasjo.

Lastrea thelypteris, vid sagdammen N Massasjo.

Dryopteris eristata, vid Ostanboke.

Blechnum spicant, vagskalet 700 m O t. N Massatorp

Aspleninm trichomanes, stenmur vid vigen N Massasjo. 1 overtickt brunn
600 m N Bjorketorp.

Tavus baccata, pa asen NO garden S Hammarback, nara de tidigare be-
kanta, fridlysta exemplaren pd holmarna i Drivan.

Sparganium erectum ssp. microcarpum. i Drivin vid Grashult och Drivebro,
fiskdammen V L. Stockhull, nordanden av Massasjo samt 1 krusan N darom.

Acorus calamus, vattenhal vid odetorp 1 L. Svinon och vid St. Tranghyltan.

Allinm oleraceum, vag- och dkerkant 100 m O L. S Killehodagirden,

Gagea lutea, vid Hanmunarbiack, St Stockhult, Massatorp och Mavestorp.

Juncus teruns, pa vag 700 m VSV Hoghult.

Glyceria declinata, pi korvag 1 km SV Ostanboke.

Eleocharts mamillata, vid fiskdammen V L. Stockhull.

Carex digitata, pa asen vid Killeberg.

Herniaria glabra, vid uppkorseln till Grashult, pa stengirdet.

Turritis glabra. pa gamla bron vid Drivebro.

Radiola linoides, pa vigar vid Fornahissle, Ostanboke och Allekulla samt
mellan S. ITulta och St Svinon.

Cornus suecica, vid St. Svinon och S. Iulta.

Torilis japonica, vid odetorp SV Killebodagdrden.

Aptam inundatim, 1 liten gol vid N. Rigeboda.

Dawreus carota, V Killeberg sin samt vid vagen 1 km NNO darom.

Pyrola media. pa dsen vid Killeberg.

Pyraofa chloranthe, 1 granskog 2.5 km V karhult.

Stachys silvatica, 1 snar NO Grashull,

Linaria repens, pa 6 lokaler 1 scktion 9 och vid Ekon 1 scktion 8

Veronica agrestis, som ogras vid Grashult och Fornahassle.

Crepis paludosa, nedom gamla bron vid Drivebro.
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New European Lichens

By A. H. MAGNUSSON.

Acarospora hostilis H. Magn. n. sp.

Thallus areolatus, rufoluscus, areolae dispersae, alios lichenes saepius
invadentes, irregulares, inlerdum incisae, applanatae, KOH -, CaCl—,
Pd . subtus pallidae. Apothecia in quavis areola saepe confluentia,
opaca, impressa, minuta, disco Lhallo concolori. Cortex thalli tenuis,
cellulis minultis. Thecium subaltum, superne obscure rufofuscum. Sporae
minulissimae, numerosae,

Austria. S, Tirol, “Adamella-Gruppe, Blocke am Tonale-pass, bei
ither 1800 m,” May 18, 1955 J. Poclt {in herb.}.

Areolae 0.5—1.5 mm wide, about 0.3 mm thick, appressed with often
slightly raised edges which are incised to sublobate. opaque with un-
even surface, largely altached. — Upper cortex 20—25 u thick, colour-
less, but exterior 6- 10 u red-brown with a thin, dilfuse, necrolic laver,
cortical cells rather indistinet, aboul 2 u diam. Algal stratum continuous,
thick. often as much as 100 u, medulla poorly developed, hyphae densely
intertexted.

Apothecia immersed, 0.2—0.4 mm wide, concave. contiguous to con-
crescent, sometimes only 0.1 mm. Exciple laterally to 12 u thick, often
= indistinet, I+ bluish. Hypothecium poorly developed, lo 35 u thick
at centre. Thecium 100120 p high, 10—18 u thick surface dark red-
brown, often uneven with a + necrotie layer. sometimes fissured. Para-
physes contiguous, 1.5—1.7 u thick, tips in KOH slightly widened, dark
brown or brownish. Asci about 70317 u large. Spores at least 100, 2
3.5 1.5 . almost punctiform.

The new species suggests A, peronensis at first sight but is distin-
guished from this one by the irregular outline of the areolae, the nume-
rous discs, the small corlical cells, the high thecium and the small
spores.
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Acarospora pyenidophora 1. Magn. n. sp.

Thallus squamulosus. pallide rufofuscus, effusus, squamulae irregu-
lares. saepe lobatae, marginibus + adscendentibus, superficie undulato.
+ late affixae, sublus pallidae, KOII—. Pd—. Cortex superior CaCl |
cinnabarinus. Apolthecia deficientia, sed pyenidia in quavis areola sila.
verlice saepe dilatato, intus plicata.

Spain. Andalusia. prov. Jaén. southern foot of Sierra Morena he-
tween Bailén and S* Elena. April 1953, H. Doppelbauer, silicicolous.
{(in hb.).

Thallus forming diffusely delimited patches. those seen up to 4>(1.5
cm, squamules 1 2 mm wide, 0.5— 0.6 mm thick, oflen very dense,
even subimbricale when lobate. very irregular in shape, surface very
uneven from the dense pyenidia and the slightly raised margins and at
the same time undulate. — Cortex 2530 u thick, hyvaline, upper 69 u
red-brown, most parl CaCl+ red. Cells indistinct, 2—3 w wide. Algae
8 10 p diam.. stratum 100—150 p lhick. Medulla densely inlricate
with thin-walled. short or long, indistinet hyphal cells.

Pyenidia visible as fissures or as rough, = rounded areas up to 0.5
mm broad. Sterigmata dense upon infolded or plicate parts of the wall,
Conidia punctiform. 1 205 u.

in ihe absence of apothecia it is impossible to suggest the nearest
relative of the new species. The abundance and shape of the pyenidia
is remarkable.

Lecidea (Eulecidea) matildae 1. Magn. n. sp.

Thallus inconspicuus, obscurus, lenuissimus, haud continuus. Apo-
thecia valde minula, adpressa, nigricantia, tenuia, * dispersa, disco
plano, rolundato, margine tenui leviler prominenle cincto. Thecium
valde tenuis, superne subcaerulescens. Excipulum marginale superne
crassum, CaCl rubescens. IHypothecium incoloratum. Thecium valde
tenue. superne caerulescens. Paraphyses contiguae. Sporae pro rata
majusculae.

[reland. Wicklow Co., Lugnaquillia Mt, 1500—3000 {1, on granite
boulders, 1926, Matilda C. Knowles (in hb. Magn. withoul name).

Between the dense small granules of the stone thin lraces of a black-
ish hypothallus are visible. real thallus probably deficient. Apothecia

first deeply sunk, finally surrounded by a prominenl like the disc
opaque margin, dise sometimes faintly pruinose. No algae observed.
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Apothecia 0.1—0.14 mm thick. The exciple aboul 50 u broad at the
margin, brownish blue-green, in KOIH more intense, in CaCl red. later-
ally very thin, at base somewhat thicker, dark. Hypothecium 25
thick, colourless. its limitation to thecium and exciple distinet. Thecium
45 50 u high, colourless, like hypothecium I | dark blue; upper 710
i sordid blue-green. Paraphyses coherenl, tips in KOII about 3.5 n,
clumsily swollen. still contiguous, brown-green. Asci about 35 X 8—10 w.
Spores 8, 9—12X5

The new, little obvious species may resemble several other species. ac-

39 1

6.5 u, ellipsoid.

cording to Miss Kknowles's opinion sublatypea Leight., labidula Nyl. or
polyantha Tayl., bul all of them have a dark hypolhecium. According
to my opinion il is more like L. nigrificans Nyl. (Flora 59: 307, 1876).
This species was collected by Larbalestier at Killary Bay, Connamara
and has also dark. thin thallus, small apothecia and pale hypothecium.
But ils apothecia are mostly 0.5 mm wide and 0.3—0.4 mm thick, im-
mersed in the thallus. The exciple is indistinct or colourless with the algal
stratum touching the thecium. The paraphyses are lax with 4—5 p thick,
sordid brown apices in KOII, and the spores 11—12X6—7 n (Nylan-
der) as young 1-septate and also as old sometimes septale. There is a
distinel thallus, KOH  with brown cortex and thick-walled, 3 3.5 n
thick, intricate hyphae. This species is perhaps a Lecania species,

Lecidea (Eulecidea) saxonica 1. Magn. n. sp.

Thallus cinereo-rufofuscus, lenuis. areolatus, I—, KOIl—, CaCl—,

Pd—. Apothecia superficialia, arcte adnata, minuta, crassiucula, disco
atro, convexo, saepe ruguloso, margine tenui, concolori, demum = ex-

cluso. Excipulum superne crassum, nigricanti-purpureo-fuscum, subtus
pallidior, Hypothecium pallidum, * sordidum. Thecium tenue, superne
violaceo-atrum, apicibus paraphysium arcte conglutinatis. Sporae oc-
lonae, subellipsoideae.

Germany. “Sachsen, Irzgebirge. Allenberg, auf Basaltblécken
einer Steinbriicke am N, W, Fuss des Geising, 740 m,” 1928 G. A. Schade
(1926) among Lecanora polytropa. (hb. Magn.).

Two pieces of stone, 21 em large, covered by the lichen, but no
thallus edge present. Areolae uniform, 0.5
vex, separated by thin cracks. Apothecia dense, sometimes = conti-
guous, 0.5—0.8 mm wide, not constricted at base, about 0.3 mm thick.
— Iixciple at edge 50 u thick, apparently black. in reality dark purplish
brown, in KOH more purplish wilh outflowing solution, below hypolhe-
cium = sordid, effuse. Hypothecium 50 (70) u high, colourless or down-

0.8 mm wide, unevenly con-
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wards = sordid. hyphae perpendicular. Thecium 5060 p high. colour-
less, upper 15— 18 p violel-black, in KOH blackish violel. Paraphyses
conliguous, 1.5 w, apices {irmly conliguous also in KOI1 or IINO,, clum-
sily thickened, 4—6 u. in HNO, blackish purple. Asei 35—40314 w
Spores 9 125 6 u, ellipsoid or subeylindric.

The new species approaches L. subobscura in appearance and slruc-
ture, both with the exciple violet-coloured in KOH, a low thecium and
small spores. But Lecidea saronica has uneven and thinner areolae,
higher thecium coloured dark violet in KOH al surface, perpendicular
hyphae in the hypothecium and larger spores,

Lecidea (Eulecidea) badensis . Magn. n. sp.

Thallus cinereo-fuscus. lenuis, conlinuus. Apolhecia numerosa.
minula, adpressa, rotundata. disco plano. alro, margine leviter promi-
nente, concolori cinclo. Excipulum exlus caerulescens, intus pallidum,
nubilatum. Hypothecium ineoloratum. Thecium medioere. superne
viridi-fuscum, Sporae ellipsoideae. minutae, octonae,

Germany., Baden: “Kreis Buchen-Odenwald, Breitenbach, Roth-
klinge. Blicke am Wege.” On sandstone at 100 m 1952, O. Behr (in hb.
Magn. and Behr).

The specimen seen 3.5 X1 em diam., smooth, not areolate, extenuated
towards the diffuse margin, I—, KOH—, CaCl |, Pd . Apothecia 0.35

0.45 mm wide, prominenl, the persistent margin slightly paler than
the black dise. — Apothecia aboul 0.2 mm thick with clumps of yellow-
green algae at base. Exciple aboul 35 p thick laterally, extenuated at
edge, exterior 8 —10 p caerulescent. the interior grevish nubilated, in
HINO, more distinctly so, CaCl—, KOIl — translucid and faintly bluish-
green, hyphae radiating, thick-walled. Hypothecium 50—70 u thick,
colourless, variously inspersed, hyphae mainly perpendicular. Thecium
50—60 w high, colourless, I— dark blue: upper 10—12 p olivaceous-
fulvous. Paraphyses contiguous, also in KOH 1.5 u thick, tips clumsily
swollen, 3.5 4.5 u. KOH + green-brown, in HNO, wilh a pale violet-
brown shade, exciple surface darker violet-brown,

The new species resembles several other little obvious species with
colourless hypothecium, low, at surface L blue-green thecium and small
spores. As important characters T consider the thin, grey-brown Lhallus,
the small regular apothecia, the inspersed, grey inner part of the exeiple
and the absence of the usual reaclions.
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Lecidea (Eulecidea) goniophiliza Slnr.

Ann. Mycol. 17: 1, p. 8, 1919. Zahlbr., Catal. Lich. 3: 592, 1925.

I'taly. Lombardia, Stilfserjoch, at 2950 m, on hard slaty rock, col-
lected by me 1927 (hb. Magn. 10744 b). New lo Europe. Deseribed
from Transkaukasia L. of Tiflis: Jelisavetpol prov. “in jugo infra mon-
tem Muro-v-dagh, cux, 2900 m, coll. Schelkovnikov.”

Thallus whitish, areolale. in small parts thin, mostly 0.7 (1) mm
thick, consisting of verruciform areolae, 1—3 mm wide, separated by
narrow cracks, often constricted al base and easily loosening. surface
densely verruculose, I—, CaCl—, Pd—, KOH-+ fainlly yellow. — The
interior of the [hallus consists of a very lax tissue of long-celled, about
3.5 5 p thick, thin-walled hyphae. Upper 70—80 u filled with algae,
7—10 p diam., in a dense siratum. Cortex partly developed, hyaline,
effuse.

Apothecia numerous, I— 1.5 mm wide, appressed to the thallus, ir-
regular in shape, even lobate, disc black, plane at first and with promi-
nent margin, then = convex and immarginate, slightly pruinose. —
Pale part ol apothecium 200—250 n deep, medulla below it darkened by
dense, small granules, dissolving in TINO, but not in KOH. Exciple mar-
gin H0—80 p lhick. very dark, not translucid. in KOH bright blue-green,
in HNO, purplish. exciple soon disappearing laterally. Hypothecium
100—150 w thick, colourless, hyphae perpendicular in upper part. The-
cium 6070 u high, I+ blue: upper 912 p dark blue-green, in KOH
pale greenish, in HNO, sordid purplish. Paraphyses T contiguous in
water, 1.5 p thick, in KOIH subdiscrete with hardly thicker ends and
few remaining granules between them, persistent however in HNO,.
Asci aboul 50> 12 u, clavate. Spores 8, 9— 11 (7—8 p, broadly ellipsoid.
18

Pyenidia immersed, subglobose with = brown wall. Conidia 15
K 0.5 w, slightly and variously benl.

The species must be placed in the “goniophila-group™ on account of
the rather lax paraphyses, broad spores and long conidia. It is undoubt-
edly a high-alpine species. both specimens being collected at 2900 m
allitude. T have not seen the Lype but the description of it agrees very
well with mine.

Lecanora phaeobola Tuck.

Genera Lich.: 115, 1872, nole; Svnops. N. Amer. Lich. 1: 190, 1882.
Hasse in Bryolog. 16: 1, 1913; Contrib. U. S. Nation, Herb. 17: 93, 1913,
Zahlbr., Catal. Lich. 5: 507, 1928, Lecanora granvinensis Vain. apud
Havaas in Bergens Mus. Aarbog 1: 19, 1909 (no descript.).
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Exs,; Hav. Lich. Norv, Exs. 104, 720; Lich, Norv. Oceid. Exs. 235,
285.

Tuckerman’s description runs thus: “thallus papillate-granulose, the
minute granules polished, olivaceous brown: apothecia smallish, ap-
pressed; dise reddish-brown, shining, soon turgid, and the thin. entire
thalline margin disappearing. Spores fusiform-cllipsoid, 9—15>3
mic.” Synops. lc.

)

During a visit to Uppsala in 1954 I noliced in the herbarium there a
corticolous Lecanora species with thallus and apotheeia bright red-
brown. It siruck me that I had seen it before and in Hav., Norv. Exs.
104 T found the same plant. And then | [ound in my herbarium three
specimens of it sent to me by Havis bul never determinated.

I will add the following items from the specimen on birch bark col-
lected in Granvin, Hardanger, Norway 1942, The dark red thallus
covers here an area, 6.5 X6 cm wide interrupted by some naked parls
of the bark. Il is “papillate-granulose” and shining. Apothecia rather
numerous, 0.4 0.7 mm wide, prominent with conslricled base, disc
red-brown to pitch-brown, concave, with thick, concolorous margin, —
Apothecia 0.256-—0.3 mm thick, KOH | CaCl—, Pd-—, pale part down
to the algae 200 w deep. Algal stratum 30— 55 n thick, conliguous all
round to near edge, lax, obscured by air. Oulside it lies a corlex, at
edge 35 p, al base 50 p thick of gelatinous, inlricate, 10—12 u thick
hyphae. Exciple inside at edge 50 p thick, lalerally 35 p, gelatinose,
radiating, 1 . Hypolhecium at centre 100 p thick. hyaline, its hyphae
= inlricate, I { very pale blue. Thecium 55— 70 u high, pale. 1-- dark
blue. upper 17 u pale brown-yellow, in KOH sordid brown. Paraphyses
contigous also in KOH, the tips 2.5 —4 . Spores 8, 7—38.5<2.5 u, oblong
to = lusilorm.

Another specimen on birch bark is from Asene in Granvin al 34 m alt.
and has some apolhecia larger and immarginate. The third specimen is
from Kalhagefossen in Granvin and collecled 1950 on base of old fir-
trunks. It has many apothecia 1 mm wide, convex and inlensely shin-
ing. These are the hitherto known localities in Europe.

In America it is collecled only in California, the authenlic specimen
on bark of Libocedrus and Abies by H. N. Bolander (specimen in Upp-
sala). Hasse records it from bark of “Lebocedrus™ decurrens at “Pine-
crest”, San Bernardino Mts at 1600 m all. (in Bryologist) and in Lich.
flora of S, Calif. from Sierra Nevada near Wauwona at 1400 m alt. on
dead Pinus lambertiana, According to Tuckerman (1872) the “spermo-
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gones are black, spermatia staff-shaped. on simple sterigmas.” Ile also
poinls oul thal the spores resemble those of Lecanora badia.

Ramalina lusitanica 11. Magn. n. sp.

Thallus foliaceus, erectus. cinereo- vel sordido-flavescens, opacus.
laciniae a punclo alfixo solitariae, irregulares, valde dilatalae, erassiu-
sculae. superne inecisae vel lobatae, sat molles, superlicie ruguloso, ve-
noso vel parce reticulato, KOH . CaCl —, Pd—. Apothecia sat fre-
quentia, apicalia. majuscula, disco pallide carneo, subnudo, laevigato.
saepe undulato, mox sublus reticulalo, margine prominente, persistenle,
inflexo. Sporae ellipsoideae, paucae curvatac.

Lusitania. Islremadura: Serra da Arrabida, between Setubal and
Torre de Outdo on lrees, May 1, 1931, G. Nilsson Degelius (in hb.).

Laciniae 2
irregularly divided into two broad or a lew less broad lobes with irre-

3 em high, about 1 em broad, with one affixing point,

gular. sometimes denlate outlines. their surface very rough from ridges.
veins and impressions. sofl and partly subtomentose, both sides equally
uneven and coloured. Sections of the thallus difficult to obtain on
account of its softness, but thallus cortex 10~ 12 w thick with thick-
walled, intricate hyphae as in most other Ramalina-species. Mechanieal

tissue little developed.

Apothecia 2--4 mm wide, underside coarsely rough, in older apothe-
cia resembling the cup of an oak-fruit. — Lower cortex of Lhe apothecia
20—40 p thick, translucent, under surface covered by granules, KOH -
vellowish (no mist), hyphae densely intricate, thick-walled, mainly per-
pendicular in exterior parl. Medulla very lax. hyphae thick-walled,
3—1 u thick, densely covered by granules, nubilating the medulla, =+
dissolving in KOH. more rapidly in HNO,. Algae dense, 7—10 p diam.,

thick. colourless. Thecium 50 w high. upper 8—10 u inspersed with
granules, Asci about 4012 u, narrowly clavale. Spores 8, 11—13 X
4.5—5 u, many curved.

The new species musl be a near relative of R, evernioides but can not
be considered a variely of that species on account of Lhe absolute ab-
sence ol sorediate parts and ol distincl reliculation, The many well devel-
oped apolhecia also strenglhen my opinion of its position as a new species.

Ramalina mediterranea H. Magn. n. sp.
Thallus caespiles densos formans, olivacco-glaucescens, lale adnalus,
brevis, laciniae erectae, parallelae, applanatae vel varie compressae.

10 Botaniska Notiser 1956,


http://eoerniaid.es

150 A. . MAGNUSSON

inaequales, latiusculae vel angustae, parce ramosae, apicibus oblusis,
KOIL , CaCl—, Pd—. Apothecia numerosa, saepe superficiem caespitis
sublegentlia, omnia in altitudine communi sedentia, dilatata, primum
concavia, mox plana, dense glanco-pruinosa, margine lenui haud promi-
nente cincto, subtus laevigata. Sporac mediocres, ellipsoideae, saepe
leviler curvalae.

Greece. Allika: Hymeltos, “an ausgesetzten Felsen (Silikat), & 7—
800 m” (291, hololype): Aegina, “bei Monasliri. sterile, staubige Felsen
(153)7: “Felsgruppe (139}, sterile, young, low, half-globose tufts. all
collected 1954 by J. Poelt (in hb.). No 155 also in half-globose tults ol
densely packed laciniae, fert. — Spain. S parl. “Granithiigel zwischen
Algeciras und Tavita, Vertikalfliiche am Gipfel™ 1953, J. Poelt (in hb.).

Caespiles up lo 4 X2 em wide. 1—1.3 em high. laciniae widening up-
wards, 1—2 mm broad. stout, fragile. very uneven, rugulose, irregularly
branched with narrow. blunt apices. Apothecia apical. seen [rom
above almost covering the surface, apparently fistulose and somelimes
lacking the mner part of the medulla. They are up to 0.5 mm thick,
their lower corlex 50—80 u thick. colourless or pale fulvous in exterior
part, in KOII colourless, exterior 30 p with subintricate to perpendicular
hyphae and 0.5 p thick lumina. inner part with = parallel and horizon-
tal hyphae, limitation to lower algal stratum even. Algae 8--10 p diam.
in a continuous stratum of uneven thickness. Medullary hyphae 5—7 y,
thick-walled. covered by £ granules dissolving in KOH, Upper gonidial
stratum 40— 60 u thick, dense. continuous. Exciple + hypothecium 40

-50 w, diffusely delimited. their hyphae inconspicuous. Thecium 40 -
50 p high, surface with an 8—10 p layer grey from granules, lasting in
HNO,, dissolving in KOH. Thecium and hypothecium I+ dark blue to
the algae. Paraphyses 1.5 u to the tips. unbranched. Spores 8, 11— 14
4.5 5 p, mostly slightly curved.

The new species has the appearance of a densely fertile fastigiata,
but has a broad base of the tufts on the stone and does probably not
belong to Sect. Fistulosae. No perforations are visible and there is al-
ways medulla present in the laciniae, only occasionally lacking in the
interior of the apothecia.

Ramalina protecta H. Magn. n. sp.

Thallus flavescenti-albidus, brevis, subereclus, laciniae dispersae,
squamuliformes, applanatae, profunde divisae, superne dilatatae, sub-
flabelliformes, laevigalae, apicibus dilatatis, soraliis labriformibus orna-
tis, Pd—, CaCl—. KOIl+ leviler flavescenlibus. Sterilis.
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[lispania. Kl Escorial, Castilla Ia nueva 1931, G. Degelius, On
granitic rock, under overhang.

Laciniae usually 3—5 mm high, solitary or in groups. from a central
base divided into ascendant branches, much incised or denticulale in
upper parl, without pseudocyphellae or glebulae. Soralia at the ends be-
ginning on the underside, spreading on the recurved ends and well
visible from above, 2--3 mm broad, subfarinose. -— Sections of thallus

about 200 w thick, Upper 35—40 u thick laver above algal stratum is in
its uppermost part = vellow granular, translucent in KOH, the outer-
mosl layer consisting of densely intricate, thin hyphae bul below it
more loosely intertexted hyphae. Algal stratum varying, 25— 35 p thick
with undulating surface and 9—12 p large algae. Medulla below it about
100 w thick, the lowest 20—30 p densely granular. translucid in KOH,
the intricate hyphae here resembling those immedialely above the algal
stratum and forming a somewhat diffuse under surface which in water
is smooth and well delimited by a gelatinous cover. The corlical struc-
ture is thus of Ramalina-type.

The new species may be relaled lo R. capitata (with L globose, coarse
soralia) and still more lo digitelate Nyl. {with partly sorediate under-
side} bul has much broader, recurved soralia of the same lype as Physcia
ascendens.

Buellia (Diploicia) hypoleuca H. Magn. n. sp.

Thallus squamulosus. squamulae viridi-glaucae vel pallide ochro-
leucae, subconvexae. lobatae, undulatae. = contignae. saepius partim
albo-pruinosae, I —. KOH —, Pd—. sed cortex CaCl sordide rubescens.
sublus obscurae, arcle adnatae. Apothecia adpressa. basi innata, pri-
mum subconvexa, dein convexa, immarginata, atra. Hypothecium cras-
sum, incoloratum, cum thecio oleo-inspersum. Thecium superne fusco-
luteum. Paraphyses arcle contignae, apicibus clavalis. Sporae medio-
eres. obscurae, uniseplalae, pariete uniformi, leviter incrassato.

Wintschgau (in Siidtirol}: “Trockene Felsen oberhalh Graun am
Reschensee”. on earth 1955, 1. Poelt (in herb.).

Squamules 1—2 mm wide, very irregular in shape. flaltened or raised
and congested upon the turly earth. forming a continuous crust, sone-
times enlirely pruinose, usually only in part covered by a bluish white
pruina. — Thallus about 200 p thick, base 25 u dark brown, continuing
also below the apothecium. Medulla colourless, 35— 40 p thick, its cells
wilh oily content as also the corlical cells. Algal stratum 40~ 50 n thick.
dense, conlinuous, algae 8 10 p diam. Corlex 35—40 w thick, colonr-
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less, cellular, surface 7 w is pale vellow-brown and covered by 812
Ihick necrotic layer. Cortex in Ca€l pale dull orange and hypolhecium
also T+ coloured, cortical eells now distinet, 3—3.5 u diam,

Apolhecia numerous, occasionally contiguous, uniformly 0.6—0.8 mm

wide, Section of an apothecium 0.7 mm broad. 0.3 mm thick, half
globose. LExciple poorly developed, = excluded, below margin with

25 w thick, dark brown surface, K+ fainlly yellowish. Ilypothecium
colourless, about 100 p thick, greyish from the oily content. Thecium
100 w high. colourless but nubilated from oil. 14 dark blue; upper
10--12 p brown-vellow, rough. Paraphyses aboul 2 u thick in KOH.
lips firmly conliguous. 5— 6 u, pale brown vellow, in HNO,; brown-red.
Spores 8, 16—18X7.5—8.5 u, = dark brownish green, when older
slightly constricted, wall moderalely and uniformly thickened without
halo,

The new species is perhaps best placed in Seet. Diploicia Stiz, although
the squamules do not form a radiating thallus, but they are distinetly
corticate, The mosl obvious interior characteristics are the pale hypo-
thecium and Lhe oily conlenl both in thallus and apothecia,
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A Plant Collection from SW Yukon

By Dogris LOVE and N. J. FREEDMAN

In his “History of Botanical Exploratlion in Alaska and Yukon Terri-
lories from the lime ol their discovery lo 19407, Hultén (1940) gives an
excellent survey of the plant collections made by professional and
amateur botanists in this part of the world. The first collection made
in the Yukon Territory seems to have been lhat of W. J. §. Pullen in
1848—50. a member of the Franklin Searching Expeditions, who col-
lected along the Arctic coast. Since then many collections have been
made in different parts of this country. But in spile of this, Yukon is
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Fig. 1. Location of the Quill ereek area in the Yukon Territory.
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Fig. 2. The Quill creek area, showing elevalions and river systems.

far from well known botanically. and every collection seems lo bring
some new conlribution to our knowledge of the flora of this territory.

During the summer of 1953, while working for the Hudson Bay
Exploration and Development, a subsidiary of Hudson Bay Mining and
Smelting Co. Ltd., the junior author was assigned lo the holdings ot
this company in SW Yukon (Fig. 1). During the four months spent
there. the opporlunity to collect plants presenled itself. Most of the
collecting was done wilhin a radius of three to four miles of the main
camp. below named “the Quill creek camp™. This was situated near
one of the small tribularies to the Quill ereek. approximalely half way
between Shakwak valley and Donjek river, at an elevation of aboul
4000 ft, Collections were also made around a second ecamp. situated
in the Telamagouche pass, lhe divide between Quill creek and Tetama-
gouche creek, at an elevation about 4600 1. Excursions were made into
the mountains northward of both Quill creek camp and the Upper
Quill ereek valley, as well as along the Lower Quill creek towards the
Alaska highway (Fig. 2).

The total area concerned lies belween 139720139 35" W. long. and
61724 61730 N. lat. The mountain system belongs to the Kluane
range, which forms the northeastern front of the St. Elias Mountains
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Fig. 3. Geology of the Quill ereek area, based on Muller 1954,

adjacent to Shakwak valley. The peaks of the Kluane range average
6000 to 8000 ft. in elevalion. The nearest town is Burwash Landing.
which can be reached from the camp by lravelling ten miles on a bull-
dozed road along Lower Quill creek north-eastwards lo the Alaska High-
way, and then ten miles southeast along the highway.

Quill creek and its tributaries are normally narrow braided streams
wilh boulders, gravel and sand making up by far the major proporiion
of the stream beds. A heavy rainfall or continuous rain for several
days can swell the streams to raging torrents, three to four times as
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broad as usual and capable of grinding two fool wide boulders against
cach olher.

Geologically (Bostock 1952, Muller 1951) the area is mainly of Per-
mian age. Most ol lhe exposed rock 15 chloritic lava and tuff with inter-
spersed altered sedimentary and volecanic rocks. FFossils may be lound
in moslt of the limestone encountered, and are in some scctions quite
plenliful, lelracorals being most frequent. Andesite and coarse grained
basall are also common throughoul the area. An easl-wesl band ol
peridotites bisects the area. Across the Quill creek camp and along the
Tetamagouche creek there is a small fault. which is the limit of an
area of Mesozoic calcareous greywacke and argillites (Fig. 3).

The mountains of the area are often very sleep with slopes covered by
talus slides, either open (and then often crossed by trails of mountain
sheep and goals) or eovered by a thin layer of turf. The profile of the
peaks is not too rugged and when the slopes have been climbed. the
going is generally easy along the smooth ridges.

Forests occur only along the streams and in the valleys mainly up to
4500 feet elevation. excepl for some moisl and shellered draws, where
Irees may grow somewhat further up. Most of the trees are coniferous
bul several kinds of deciduous trees are also mel wilh.

The most extensive meadows are to be found in the Telamagouche
valley bul at the highest part of the Tetamagouche pass are two small
lakes from which waler seeps oul over lhe surrounding grassland
lurning it into more of a sedge bog than a meadow,

All snow disappears from the area during the warmth of the summer.
but some snow fields remain till fairly late in ravines and draws. From
these there is a sleady trickle of melt-water, which seems to go on even
after the visible snow has gone. and then may come from thawing
ground below the talus.

Records of daily maximum and minimum temperatures were kepl
during 1953 and 1954 at the main camp. (ef. graphs, Fig. 4). The
average lemperalure for the area during June, July and Augusl was
about 55”7 F (127 () for both years. However. during the day the tem-
perature can rise considerably, and it reached peaks of 89° to 90 F
(327 C) on several occasions in 1953. In 1954, it was as a rule 10° to
157 F (57 ) colder. The extreme high for this part of Yukon from
1921 to 1950 is 90" to 95° F (32°—35° C) (Thomas 1953). Lowest tem-
peralures recorded during June—Augusl 1953 were 26° (- 3.3° () and
287 1" (—2.27 C). During the winter, records were nol kept constantly
at the eamp, but it is known thal the average January temperature for
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camp during the summers of 1953 and 1954 (courtesy Mr. I Haskins|.

this part of Yukon is about —10” F {—23" C) with extreme lows as
far down as to —60 to —70° F (—51"—56° C) (Thomas 1953).

The frostfree period during the summer varies considerably. During
the two years recorded al the camp. 1953 had a frostfree period of only
about 3 weeks from July 12 to August 2. whereas 1954 experienced no
frosls between May 16 and August 22, This of course also means thal
the vegelalion period varies from year lo year and that seedsetling some
vears will be light, other years abundant, a condition which is well
known from all alpine and arctic regions. Also 1o be noted is the fact,
that the Quill creek area is definitely south of the permafrost region in
Yukon,

The heaviest rainfalls oceur during the summer (e.g. in 1953, the
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area had a 10 day steady drizzle towards the end of Junel, and the
average precipitation is 10 le 15 inches (250—380 mm] from April to
October. During the winter months about 80 inches (ca. 2 m) of snow
falls. thus making the average precipitation over lhe vear (=total rain-
fall-|- Y10 of snow) about 15—20 inches (380500 mm) {Thomas 1953).

The winds are prevailingly weslerly, averaging 10 miles per hour
(5 m/sec).

One of the questions of unfailing interest lo anyone who concerns
himsell' with the flora of this part of the continent, is the problem of
the connection belween the present distribution of plants and the glacia-
tion of the Ice Age. We know that in the cenlral part of Yukon and
Alaska there is a large region which was never covered by glaciers
during any ol the Glacial periods, and which acled as a refugium where
plants from earlier geological periods had a chance to survive. There
is no doubt that only the hardiest of the preglacial planls succeeded
in doing so, since the climate even in unglaciated areas must have been
severe: and we have been able to find planls there, the distribution of
which indicale thal they are remnants from as early as a Terliary [lora.
One such species is e.g. Smelowskia borealis (Greene) Drury & Rollins
lef. Hultén 1945, Porsild 1951, Drury and Rollins 1952).

Among the planls collected in the Quill creek area, there are a large
number belonging to other species also considered to be survivors from
pre-glacial limes. The Quill creek area is however nol within the limits
of the unglacialed refugium in central Yukon-Alaska, and, according
to Dr. H. 8. Bostock of the Geological Survey of Canada iin litt.j. our
area has most likely been completely covered by ice during lhe maxi-
mum Pleistocene glacialion. On the other hand, during the later not-
so-heavy Wisconsin glaciation, there may have been nunatak tops and
ridges around Quill. Tetamagouche and lalfbreed creeks, where plants
which had migrated there during the interglacial might have survived.
Such nunatak-areas are found all around the big refugium as far south-
east as the Cassiar Mountains in SE Yukon.

Nevertheless it is difficult to establish to whal extenl the mountains
on the SI2 flank of St. Elias range were glacialed even during the lasl
advance ol the ice. The precipitation in this region is relalively lighl
and ice might have accumulated locally without much movement.
Therefore lack of lill and erratics, and of deep weathering of bedrock
ete. does not necessarily mean a definite absence of glaciation in a
specific area. Neither does the presence ol a large number of plant
species considered as preglacial relicts definitely mean that this area
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V-shaped valley in the Quill creek area. indicative of water- rather than

ice-erosion. In the foreground Picea glavea v. albertiana,
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has been ice free and that these plants have survived in situ. The
distance from the Quill ereek area to the refugium is a bare hundred
miles to the north, and plants could in the period since the ice retreated
have had time lo disperse inlo our area. Il will therefore be left an
open question whether these plants really did survive the glacial age
on the Quill creek area nunataks. (Fig. 5).

A number of planls not previously reported in the literature from
Yukon were also found in the Quill creek area: Cystopteris Dickieana
Sim, Acetosa alpestris (Scop.) Live. Stellaria alaskana Hult., Saxifraga
punctata L. ssp. pacifica Hult.. Campanula uniflora L.

In addition to these there is a specimen close lo Cerastium alpinum L.
As it is unlikely. however. that we have anything of €. alpinum L.
proper in Yukon (Hultén, personal communication), this specimen has
been senl to Prof. Hultén for study in conneclion with his review of the
American Cerastium alpinum complex.

The Papaver-problem has been given special atlention below. for it
proved lo be of considerable inlerest. Three kinds of poppies of lhe
“radicatum”-group collected by the junior author belong to types not
previously described, and have accordingly been deseribed as the fol-
lowing new species: Papaver kluanensis D. Love, P. nigroflavum
D. Love, P. Freedmaniaonum 1), Love.

Still another type of the radicatum-group was collecled, a single.
white-flowered specimen. It could nol be eslablished, if il was lhe same
or not as P. alboroseum Hult.. but it may as well represent a new
taxon.

In connection with the discussion of the poppy problem, the fol-
lowing Papaver-species from outside the Quill-creek area have also
been described as new: Papaver cormuwallisensis . Love from the Arctic
Archipelago: and P. Seammanianum 1). Love from the interior Alaska.

The senior author is alone responsible for the delermination and
discussion of the plants listed below. The same system has been fol-
lowed as in Hultén's Alaska-flora (Hullén 1941 1950). The collections
were all made by the junior author in 1953. They do nol represent the
enlire flora of the area, bul are ralher random samples of what is
found growing there. The dates were noled at lhe lime of collecting,
but the elevalion has been estimated from the maps afterwards, Only in
cases where definitely known has the environmenl (ridge, meadow etc.)
been given.

The symbols (M} and (F) in connection with the collection data given
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in Lhe list below mean thal lhe specimen in question is stored in the
Herbarium of the University of Manitoba (M), or in the privale collec-
tion of the junior author {F).

Lower plants were nol collected, but Cetraria islandica, €. nivalis,
Peltigera aphthosa, and Alectoria ochrolenca were found among the
specimens.

We wish to express our gratilude for unfailing assistance given to us in the
course of the preparation of this paper by a number of fellow scientists and
friends, among whom we would mention especially Dr. H. 5. Boslock, Geo-
logical Survey of Canada, Ottawa, Dr. A. Cronguist, New York Botanical
Garden, New York, Prof. Eric Hultén, State Museum of Natural History, Stock-
holm, Sweden, Dr. II. J. Scoggan, National Museum, Ottawa and Mr. Marcel
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1. Cystopteris Dickiecna Sim.

New to Yukon. — Coll. June 9. (M), July 23, (I"}, N of Quill creck camp,
clev. ea. 4000—4600 ft.

For nearly a century this species, which was described by Sim (1848) from
a locality near Aberdeen, Scotland, has been almost completely neglected.
Since its best distinguishing character, separaling it from C. fragilis, is the
form of the spores, the taxon was regarded as only a variety by Moore (1848).
It was, however, again described as a species. €. Baenitzii, by Dorfler (in
Baenilz 1891), this lime from Norway, and once more reduced to a varicly by
Warnstein {in Ascherson and Graebner 1896) and to only a form by Ascherson
and Graebner (1912). On the basis of geographical distincliveness, Hylander
(1941, 1945, 1953] named il a subspecies, while Fomin (1930, 1934), ITadac
(1944}, Manton (1950}, Larsen (1952), Flora of Murmansk (1953), Wiggins
(1954), and Wagner {1955 regard it as a species separate from C. fragilis (L.)
Bernh.

Until recently, €. Dickieana was known only from Lurasia, i.e. from Spitz-
bergen and Novaya Zemlya in the north, to the mountains of Algier. Asia
Minor, Iran and Himalaya in the south. and from Scotland in the west to
Bering Sea in the easl (Fomin, 1934, Iadaé¢, 1944, Flora of Murmansk, 1953).
The first report [rom North America seems to be that of ITadaé (1944) who
mentions it from NE Greenland and Ellesmereland. Rayvmond (1950) lists it
without further comment as an Atlantic species of Labrador, on the basis of
a reporl by ITustich and Pelterson (1944). The distribulion of this species in
Greenland was mapped by Larsen (1952), who also reports it from Ieceland,
and Wiggins (1954} reports il from arctic Alaska.

€. Dickieana is a very variable species. and is, in spite of several distinguish-
ing characterislics, very difficult to separate nol only from €. [ragilis but also
sometimes from Woodsia glabella. The only absolutely reliable distinction
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belween the first two is the character of the spore surface, which in €. fragilis
is spiny, in €. Dickieana reticulate-verrucose. The existence of hairs among
the sporangia in Woodsia glabella and the complete lack of hairs in €. Dickie-
ana is a good mark for the separalion of these two species. The leaf-shape
alone varies from anything similar to a small Woodsia to that of a middle
sized €. [ragilis and is usually not very reliable. This is even more difficult be-
cause (. Dickieana seems to grow not only in approximately the same areas
as C. fragilis and Woadsia glabella, but also sometimes practically in the same
clump. It is therefore alwavs advisable to check the spores in idenlifyving any
of the above species.

The fern collected in the rocks north of Quill Creek camp proved to be the
true Cystopteris Dickieana Sim. This agrees well with Wiggins' (1954) observa-
lions from Alaska. In order to check if anv more localities could be found,
malerial of C. fragilis was borrowed from the National Herbarium of Oftawa,
and of the 14 collections studied, the following five proved to be C. Dickicana:

1. Seward peninsula, Nome, Anville Hill and Dexter Creek, 61°30° N,
165720° W, elev, sea-level — 1000 {1, Aug. 6—10. 1926, A, E. and R. T. Porsild
no. 1301 (Nat. Mus. no 608).

2. Seward peninsula, S. coast near Bluff. 64°33" N, 163745" W, elev. sca-
level — 1500 ft., Aug. 5—86, 1926, A. E. and R. T. Porsild no 1174 {Nat. Mus.
no 609).

3. Norton Sound: Low voleanic hills at Quiquertariag, 63735 N, 161 W,
elev. 1000 ft., July 27, 1926, A. E. and R. T. Porsild, no 1032 (Nat. Mus.
no 6107,

4, Alaska Range: Richardson’s Highwav between Summil and MeCarthy,
63°10° N—64"10" N, 145740" W, clev. 1—3000 ft., June 28, 1926, A, E. and
R. T. Porsild no 379 (Nat. Mus. no 612).

h. Central Alaska, White Mts, Fossil Creek, O, Gjaerevoll, 26. VIL 53 (Nat,
Mus. 225310},

This suggests that €. Dickieana can be expected in many more localities in
Alaska and probably alse in Yukon. Unfortunately malerial of Woodsia from
this region could not be checked, but it is not unlikely (cf. Wiggins 1954),
that there as well it may be possible to identify some €. Dickieana in older
collections. Our specimens seem to be the first identified from Yukon,

Outside Alaska-Yukon. the species has recently been collected on South-
ampton Island by Dr. J. €. Ritchie. Winnipeg (personal communication) in
1954, at Fort Churchill, Manitoba, also by Dr. Ritchie (1954) as well as at The
PPas, Manitoba (Rock Lake, July 1953) by Mrs. Louis Bird and the same locality
(July 1954) by Mr. Walter Krivda (specimens in the Herbarium of the Uni-
versity of Manitobal.

A collection of Cystopteris fragilis and Woodsia glabella from the Depart-
ment of Botany and Plant Pathology of the Science Service, Oltawa, was also
studied. The Woadsia glabella were all correctly identified, but among the
Cystopterts fragilis the following specimens proved lo he C. Dickicana:

1. Melville Peninsula, Avatapalsiak, Havilland Bay, 66735" N, 85720" W
Aug. 16, 1950, coll. P. F. Bruggeman, no 132,

2. Southampton Island, N.W.T., Bear's Cove, calcarcous gravel, July 20,
1951, D. K. Brown, no 807.
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Ilig. 6. Map of the known distribution of Cystopteris Dickicana in the Western
Hemisphere (Greenland after Larsen 1952).

3. Hudson Strait, Diana Bay, lat, 61 , 17—8—1939. G. Gardner. no 38570.

4. Lac Tashwak, a la source de la riviere Kogaluk, & environ 95 mi. de la
baic d'Hudson, sur rocher granitique verlical. 27 juillet 1948, Jacques Rous-
seau, no H92.

5. Post de Payne Bay, vers 70 1" long W. rochers schisteux de la berge.
14 aonl 1948, Jacques Roussean, no 1294,

6. Baie Payne, sur la rive opposée au poste vers 701" long. W sur rocher
ferrugineux. 16 aotut 1948, Jacques Roussean. no 1425,

7. Fort Chimo arca, Quebec, 58°07° N, 68 23" W, Aug. 10, 1948. J. A. Cal-
der, no 2489.

8. Frobisher Bay, Baffin Island, 63745 N, 68~ 32" W, July 10, 1948, H. A.
Senn, J. A. Calder, no 3871.

9. Minnesota, U.S.A., Kakelogama lake, opposite Pine Island, July 18, 1952,
Olga Lakela no. 15 253 (del. as (. Dickicana by O. L.).

10, Greenland, Clavering Island, Green valley, 74°17" N, 20 28" W, 20. VII
1930, leg. Seidenfaden, no 772,

11. Greenland, “Sletten i Klipper™. Aug. 20, 1937, Johs. Grontved, no 681,

12. Greenland, Disko, Godhavn, lat. 69 N, Tahita Broberg.

13. Greenland, Scoresbysund, 71 20" N, 25 05" W, Aug. 15, 1937. Thorv.
Sirensen, no 207,

Though seanty in number, these finds give the impression thal Cysfopteris
Dickieana is a circumpolar, arctic-alpine species. probably ol very old origin.
In Greenland, €. Dickieana reaches further north than €. [ragilis (Larsen
1952}, and in Spilzbergen there is no C. fragilis at all (Hada¢ 1944). We do
nol know yet how far north, nor south C. Dickicana reaches in North America.
but the localities so far known have been indicated on the map (fig. 6). After
this paper was sent to the press the following new localities have been found:
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1) Mt Bohemia, Michigan (ct. Wagner 1935),

2) Tod Lake, Manitoba, No 1263, 1955, J. €. Rilchic,

31 ME Temple, Alberta, 12.VIL5S5, A, & D. Live, and

4) Yoho Valley, British Columbia, 13.VIL35, A, & D. Live,

2. Equisetum arvense L. ssp. boreale (Bong) Love

Coll, June 19, in the vicinity of Quill ereek camp, elev. 4000—4500 ft. {M).

Our specimens agree completely with the deseription of Bongard's E. boreale
(ef. Marie-Viclorin 1927; Live, 1948), have triangular instead of quadrangular
branches, are smoolh, not seaberulous, ete. The subspecies seems to be domi-
nant in Alaska (Trelease 1904}, and probably also in Yukon.

3. Equisetum pratense Ehth.

Coll. July 10, near junction of Quill creck road and Alaska highway elev.
ca. 3500 ft. (M). —— A common species.

4. Hippochaete variegatum (Schleich.) Borner

{Syn.: Equisetum variegatum Schleich.). — Coll. June 26, in Upper Quill
creek valley, clev. 4000—4500 ft. (M).

In naming this species we prefer to follow the nomenclature by Rothmaler
(1944), separating the two distinet Equisefum-seclions as genera. Our speci-
mens belong to the typical race and are quite small, so that they cannot be refer-
red to Hultén's Equisetum variegatum Schleich. ssp. adaskanum (Hultén 1941),

b. Huperzia Selago (L.) Bernh. ssp. appressum_ (Desv.) D, Love comb. nova

It is based upon Lycopodinm Selago L. {. appresstm Desvaux, 1827, in Ann.
Soc. Linn. Paris VI, p. 180. — Coll. July 16, in the mountains NW of Quill
creek camp, elev, ca, H000 ft. (M).

In accordance with the nomenclature of Rothmaler (1944), who separates
the genus Huperzia from Lycopodium, il hecomes necessary lo transfer the
ssp. appressum, which can be looked upon as an arctic-alpine race of the
species Huperzia Selago.

6. Picea glauca (Moench) Voss var. albertiana (S. Brown) Sarg.

Coll. June 28, in Upper Quill ereek valley, clev, ca. 4500 ft. {N].

Forests grow in this area only along rivers and slreams (Fig. 7). and ascend
to an elevation of ca. 4500 ft., or oceasionally higher in sheltered draws. The
most common iree is Picea glauca (Moench) Voss only represented by its
variety albertiana (S. Brown) Sarg. in the Quill creek area.

7. Juniperus communis L. ssp. nana (Willd.) Arcang,

Coll, June 3, near Quill creek camp, elev. ca. 4000 [t. (M).

The juniper is fairly common all over the enlire area on southfucing slopes
in the wooded zone.

8. Festuea altaica Trin.

Coll, June 16, in the Tetamagouche valley, elev, ca. 4500 ft. (M].

This specimen, though fragmentary, was adequate for identification by
Drs. Boivin and Dore of the Science Service, Ollawa. The species seems to be
common throughout southern Yukon often reaching high altitudes.
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9. Hordeum jubatum 1.

Coll. July 10, near Alaska Highway, clev. ea. 3500 ft. (M.

This is a rapidly spreading weed along reads and in clearings in Yukon
and Alaska.

10. Calamagrostis canadensis R.Br.

Coll. July 10, near the junction of Quill creek road and Alaska Highwav
elev. 3500 ft. (M).

This specimen agrees well with the species proper and cannot be referred
lo any of the varieties or subspecies.

11. Calamagrostis purpurascens R.Br.

Coll. June 15, near Quill creek camp, elev. ca. 4000 ft. (M), and July 23
in the Upper Quill creek valley, elev. ca. 4500 ft. (I7).
Commeon all over the area,

12. Eriophorum vaginatum L.

Coll. June 2, near Quill creek camp, clev. ca. 4000—4600 L. (M),

The single specimen of this species is far from a typical E. vaginatum L.
and has several characleristics in common with what is called F. spissum
Fern. as we find it in Manitoba. Ilowever, according to Mr, Marcel Raymond
of the Montreal Botanical Garden (in litl.), who has kindly studied our spe-

11 HBolaniska Noliser 1956.
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cimen, the head does not “have the depressed globose shape, thal our ssp.
spissum usually assumes.” He would not hesitate to ecall it E. paginatum and
as il was collected in an area, which according to both Iultén (1942) and
Porsild (1951) is occupied by onlv E. vaginatuim we accept this identification.
The true F. paginatum seems Lo be confined lo the interior of Alaska-Yukon,
L. spissum on the conlrary, to the coastal zones,

13. Carexr podocarpa R.Br.

Coll. June 9, around Quill creek camp. elev. 4000 4600 f1. (M).
The specimen, a mere fragment. was kindly identified by Mr. Marcel Ray-
mond, It seems to be common all over the mounlains of Alaska and Yukon,

14. Carex scirpoidea Michx.

Coll. July 5, near the Tetamagouche pass, elev. 4—4500 ft. (M).

MacKenzie (1935) thinks that this species is restricled to “calcareous areas’
and there are many such present in our area. Porsild (1951) however, main-
lains that the species also grows on acid rocks. It has been impossible to find
out if this specimen was collected on acid or basic rock in the Tetamagouche
pass. The species is common throughout our arca, as in all Yukon.

15. Tofieldia pusilla (Michx.) Pers.

Coll. July 5, near the Tetamagouche pass, elev. 4—4500 ft. (M.
According to both Hultén (1943] and Porsild (1951), this species is common
inland in Alaska and Yukon.

16. Zygadenus elegans Pursh

Coll, June 26, and July 15, in the Tetamagouche pass, elev. ca. 5000 ft. (M.
Another common inland species. Our specimens are rather low, bul other-
wise Lypical,

17. Lloydia serotina (L.) Sweet.

Coll. June 9, near Quill creek camp. elev. 4000 4600 ft. (M).

Evidently Llogdia serotina is a rare species in Yukon. In the literature it is
reported only from Herschel Island on the Arctie coast. In Alaska however,
it has been collected in several localities, both along the coast and in the
inland. The localities in Alaska closest to the Yukon-Quill creek area are:
Chitina river glacier, coll. Laing {in the Alaska range district] and Summit
and Middle lakes. eoll. Bolton as well as N. of Thlenini, coll. Krause, in the
LEastern Pacific Coast district (cf. TTultén 1943), Therefore it is likely, that
this species is found in more localities on the eastern slopes of the St. Elias
range, but since it flowers very early and is hard to find laler, it may be
easily missed by collectors, Porsild (1951) did not find it in SIE Yukon.

18. Saliv reticulata L.

Coll. June 10 and July 23, around Quill ereck camp, clev, 40004600 ft. (M).
A common species all over Alaska and Yukon.
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19. Salir glauca L. s. lat.

Coll. June 28, in the Tetamagouche pass, elev. ca, H000 ft. (M).
This willow does not enlirely agree with Scandinavian material of S, glauea L.

20. Salix longistylis Rvdb,

Coll. June 2, near Quill creek eamp, at the creek, elev. ca. 4000 [t

This is the most common willow in our area, gencrally growing along creek-
beds. Porsild’s key (1951) eliminates the difficulty of distinguishing this species
from S. alaxensis, since the blue bloom on the glabrous twigs is casily seen,
and the black bracts are prominent. However S. longistylis is considered
merely a variety of S. alarensis by Schneider (1920) and Tultén (1943).

21. Populus balsamifera L.

No eollection was made, but identification was possible from colorphotos
taken in the area. It grows along creeks.

22. Populus tremuloides Michx.

This species also can be identified from eolorphotos. It is apparenlly com-
mon along the ereekbeds. No specimen was collected.

23. Betula sp.

It is possible 1o recognize a Betula in colorphotos of the area, but impossible
to determine the species.

24, Alnus sp.

An Alnus is lo be seen in a photograph of a slope just above the Quill creek
camp. It was not vet in leaf, when the photograph was taken. but cones of
the previous vear are visible. Identification as to species is impossible.

25, Acetosa alpestris (Scop.) Love

New to Yukon, — Coll. June 26. in the Upper Quill creek valley, eley. 4000—
4500 ft. (M).

Our specimens closely resemble plants from Scandinavia and Iceland. This
species has nol previously been reporied from Yukon. and its nearest Alaskan
locality, according to Hullén (1944) is MeKinley Park (coll. Seamman) in the
Alaska Range Districl. Without doubt it will be found in future in other
locations in SW Yukon and British Columbia.

26. Oxgria digyna (L.) Hill

Coll. June 9, near Quill creek camp, elev. 4000—4600 ft. (M), and July 15.
N of the Telamagouche pass on mountain ridges, elev. ea. 5000 ft. (I}

The earlier collection (June 9) is a very short plant, but the later (July 15]
is a fully mature plant of the normal Scandinavian size. The species is com-
mon in Yukon.

27. Polygonum alaskanum (Small] Wight.

Coll. July 10, near the junchion between Alaska Highway and Quill creek
road, elev. ca. 3500 ft. (M),
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Our specimen definitely belongs lo the species proper, having ciliated leaf-
margins, ciliate hairs in the inflorescence as well as on the margins and
nerves of the ochrea. It seems to occupy inland Yukon and reaches westwards
to the coast of Alaska.

28. Bistorta plumosa (Small) D, Love comb, nova

Il is based upon Polygonum plumosum Small 1901, in Bull, New York Bot.
Garden 2:6, p. 166. — Coll. June 16, in the Upper Quill creck valley, elev.
4000- 4500 ft. (M),

This is the Arctic-Asiatic-W. American taxon named Polygonum ellipticum
Willd, by Komaroy in Flora SSSR and distinguished by its smaller growth
and the cuneale bases of its basal leaves (ef. Hullén 1944 from the European-
W. Siberian Bistorta major S. F. Gray. Hultén (l.c.) regards il only as a major
geographical race, and names it a subspecies of Polygonum Bistorta (B. major)
while the senior author finds it more accurale to give it a specific status as
did Komarov (l.c.). The name P. ellipticum Willd, is, however, based upon a
mixture of this plant and leaves of another plant, as already pointed out hy
Chamisso (1828) and Hulién (Le.), and is therefore not valid. The only legi-
timate name is thus Polygonum plumosum Small. Bul since the group Bisloria
is sufficiently different from other taxa of Polygonum s. lat. to constitute
a genus of ils own (cf. Iedberg, 1946; Live and Live, 1948), the correct
name of this species should be Bistorta plumosa (Small) D, Love.

According to Porsild {1951) the speeies scems ot be fairly rare in SE Yukon,
but otherwise it is rather well spread over mosl of Alaska and the rest of
Yukon [(Hultén 1944). It is common in the valley hottoms and on the lower
parts of the slopes throughout our entire area,

29, Bistorta vivipara (L.) S. F. Gray.

Coll, June 13, in the Upper Quill ereek valley, elev. ca. 1000 ft. (M), July 186,
W of Quill creek camp, eleyv. ca. 5000 ft. (F}, July 24, N of Quill ereek camp,
clev. ea. 5000 ft. (F) and Aug. 1, at Quill ereek camp, elev. ca. 4100 ft. {F}.

The specimens of this taxon show some slight variation as lo the width of
leaf from a very narrow, almost linear blade (July 16} to a fairly broad one
(July 15, Aug. 1}, but the ecolor of the flower is constantly a pale whitish pink
and the size of the spike ca. 2—3 em. Whatever bulblels were present are
small, The species is common all over Yukon.

30. Chenopodium capitotum (L.) Asch.

Coll. Aug. 8 (M) and 11 (F}, along a bulldozed road in lower Quill ereek
valley, elev, ca, 3500 -4000 fi.

Hultén (1944) is of the opinion that this planl is indigenous to interior
Alaska-Yukon, while Porsild (1951} holds that it was brought in by human
activity, Wahl (1954} mentions that the species is apparently more common
in the northern part of its range, bul does not say anything about how it
spreads. The present wrilers can only stale thal the specimens from the Quill
creck area grew on newly disturbed soil.
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31. Claygtonia Bostockii Porsild.

Coll. June 15, in the Upper Quill creek valley, elev. 4000 —4600 ft. (M). and
June 16 (M) and 28 (F) in the Tetamagouche pass, elev. 4600-—5000 ft.

This species was first deseribed by Porsild {1951 from specimens collected
by Bostock at the headwaters of Klaza river. Dawson range, July 1933. A col-
lection from Ketchumstock ereck, Alaska (July 1921, coll. Muir; mentioned
as Claytonia sp. by Hultén (1944} undoubtedly belongs to this species. Both
these localities are well within the big unglaciated arca of Alaska-Yukon, and
the new localities in the Quill creck area may be looked upon as belonging to
the same region, though perhaps rather to a nunatak area south of it. More
difficult to interpret is the find in the National Herbarium of Ottawa of a
sheet from Mile 349 on the Hudsons Bay Railroad in Manitoba, with a frag-
ment of a Clagtonia which closely resembles the Yukon-Alaska species (coll.
P. A. Taverner, July 1936, according to Porsild 1951).

32. Clayionia sarmentosa C. A. Meyv.

Coll. June 27, in the Tetamagouche pass, elev. ca. 4600 ft. (M}, and Aug. 4,
in the NW corner of our area, on a mountain ridge, elev. ca. 5000 ft. (F].

The species has hitherto been found only in a few localities in Yukon, two
of them along Canol road (Porsild 1951 and one along Haines road, near the
Yukon-B.C. border. In the southeast interior of Alaska as well as at the coast
of Bering Sea it seems to be fairly common according to Hultén (1944]. 11
will probably be found in more localities in the interior Yukon in the future.

33. Stellaria alaskana Hult

New 1o Yukon, - - Coll. June 10, near Quill creck eamp, elev. ca, 4600 . (M),
and July 16, in the NW corner of our area, elev. ca. 5000 ft. ().

These are lwo very fypical specimens of this species. They differ from
S. lengipes in their large flowers (aboul 15 mm in diam.) and from S. cilicto-
sepala by their completely glabrous sepals, which are very long and acuminate.
distinetly longer than the pelals. Their large scarious bracts distinguish them
clearly from 8. ruscifolia, which they resemble slighlly in other respects.

As far as can be seen, this is the first reporl of S. alaskana from Yukon.
Our loeality is about halfway between the Alaska Range locality at Rapids
and the Canyon eity locality in the Eastern Pacific Coast distriet (ef. Hultén
1944).

34. Stellaric monantha Hult. var. monantha

Coll. June 26, in the Upper Quill ereek valley, elev. ca. 4000—4500 ft. (M),

It is clear from Porsild’s {1951) discussion of the Stellaria longipes -complex,
that he has somechow misinterpreted ITultén’s species S. monantha, since he
states at the bottom of page 163 (Porsild le.): “Still another segregate, S. mo-
nantha Hult., like S. laeta, lacks the searious bracts in the inflorescence but is
said to have pubescent sepals”™, in spite of the fact that ITultén {1943) in his
paper aboul “Steliaric longipes Goldie and its allies” describes the sepals of
S. menantha with the following words: “. . . sepala glabra. acula scarioso-
marginata ¢. 4 mm longa margine eciliata; . . .”. Porsild (lLe.} finds difficulty
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in separating S. monantha from S. longipes according to Hultén's key, but our
specimen, though only a fragment, agrees well wilh the deseription. Prof.
[Tultén himselt has also kindly determined this specimen to S. monantha, 1t is a
very low (ca. J cm high) loosely caespitose, one-flowered specimen with hroad-
ovate leaves and folinecous bracts. According to Hultén (1944 and in Titl)
the species has been previously found in SW Yukon.

34 a. Stelluria monantha Hult, var, altoeaulis Hult,

Coll. June 16, in the Tetamagouche pass, elev. ca. 4500 ft (M), and July 15.
in the mountains N of Upper Quill creek. elev. ca. 5000 ft. (F).

This variety of S, monantha is even more like S. longipes than the type
variety, but it is nevertheless casy to determine by means of Hullén's key
(1943). Compared with the specimens of 8. longipes from Manitoba the dif-
lerence is striking. Our Yukon-specimens are definitely one-flowered, have no
scarious bracls and reach a height of from § to 10 em., whereas Manitoba
specimens all are many-flowered, have distinelly scarious bracts and are
mostly taller. It is quile likely that var. alfocaulis is more common in SW
Yukon than the typical variety.

35. Cerastivm alpinum L. s. lat. (7)

(New to Yukon?}. - Coll. June 10, N of Quill creek camp, eleyv, ca, 4600
f1. (M].

The speeimens are very small and almost {ragmentary, and therefore dif-
fieulf to determine, hut they seeni to agree best with €. alpinum L. Even a
close examination fails to disclose viscid glands on calyx or leaves, which
might place this malterial in the closely related €. Beeringianum Cham. el
Schlecht. However, Prof. Hultén (in litt.) holds that we have no true (. alpinum
in Arctic America, and he has our specimens for study.

36. Minnartia arctica (Stev.) A, et G.

Coll. June 26, in the Upper Quill creek valley, elev. 40004500 ft. (M},
July 16, in the NW corner of our area, elev, ca, 5000 ft. (IF) and July 24, N of
Quill ereck eamp, elev. ca. 4600 f1, (1),

The genus Arenaria deserves to be divided into the several smaller genera,
which have long been used in European literature and are well defined from
Arenaria s. slr. on both morphological and cytological grounds.

The first two collections of Minuartia arctica from the Quill ereek area
(June 26 and Julv 16) scem to conform quite well to Hultén's deseriplion of
the species s.str. (ITultén 1944}, They have glabrous leaves, 10 —15 mm. long, and
large flowers, 15—20 mm. wide. The July 24 specimens, however, have about
10 mm. long leaves, ciliate at the base bul glabrous about '/ from the tip,
their flowers less than 15 mm. wide, Generally these speeimens are somewhat
smaller than the others, in some respeels inlermediate between M. arelica and
M. obtusiloba. 1ultén (Le.) also found similar types, and included them provi-
sionally in M. arctica. — The species is rare in Yukon.
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37, Minuartia verna (L.] Ilicrn.

Coll. June 26, in the Upper Quill creek valley, elev, 4000—1600 ft. (FF) and
July 24, N of Quill ereek camp, clev. ca. 4600 ft. (M},

According to the key in Hullén (1944) our specimens should be Minuartia
rubella (Wahlenb.) Hiern., since Iultén includes all material of M. rubelia
as well as M. verna under this heading. Porsild (1951), however, regards
Minunartia rubella as a synonym for Arenaria verna 1. var. pnbescens (Cham.
el Schlecht.) Fern.

Our specimens do not quite agree with the University of Manitoba ITerba-
rium specimens of the true M. rubella from Churchill, Man, These are densely
tufted and fairly low, whereas the Yukon speecimens are loosely caespitose
and up to 10 cm tall. Following the key in Lid's "Norsk Flora” (1952) they
fall distinctly into Minuarfia verna and agree very well with the illustration
there, The petals are longer than Lhe sepals, and the whole plants more
delicate than M. rubella. IIultén (Le.) sees no essential difference hetween
specimens from the coast, which mateh Eurasiatic M. rubella, and the taller
inland specimens. Unfortunately there are no seeds on our Yukon plants,
whose characteristies could prove, that our planls are M. verna.

38. Silene acaulis L. ssp. subacaulescens Hitehk. et Maguire,

Coll. June 9. N of Quill creck camp, elev. ca. 4600 ft. (F), and July 16 in
the NW corner of our area. elev, ca. 5000 ft. (M).

All our specimens belong definitely to the ssp. subacanlescens with long
leaves and tall peduncles. TTultén (1944) regards lhis subspecies as an inland
race, bul Porsild (1951} linds this and ssp. acaulis (—"ssp. exscapa’, ef. Live
and Love 1956) often growing side by side. and he suggests that ssp. snb-
acaulescens is connecled with unglaciated areas.

39. Silene repens Patrin.

Coll. July 16. in the NW corner of our area. elev. ea. 5000 ft. (M}, and
July 23, around Quill creek camp, elev. ca. 4500 ft. (F).

This species, specimens of which were Kindly identified by Prof. TTultén,
seems o be restricted to unglaciated parts of Alaska-Yukon, according Lo both
Hultén  (1944) and Porsild (1951). Therefore ils occurrence in our area
provides another hint of the possibility that this has been a nunatak area wilh
unglaciated parts.

40, Melandrinm apetalum (L.} Fenzl. ssp. arcticum (Fries) TTuolt,

Coll, July 15, in mountains N of Upper Quill creek, elev. ea. 6000 ft. (M)
and Aug. 2, in the NW corner of our area, elev. ea. 5000 ft. (F).

Our specimens differ distinelly from Scandinavian material by their drooping
flowers and slightly exserted, deep purple petals. They must therefore be
referred 1o the ssp. arcticum. The species seems to be restricted lo the Arctic
Coast and to alpine habitats in the interior (in SE Yukon on mountains 5000
7200 ft high. according to Porsild 1951). The plants from the Quill creek area
were found on exposed talus slopes just below the tops of the mountains.
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41, Aquilegia brevistyla Iook.

Coll. July 10, near junclion between Alaska highway and the Quill creek
road. elev. ca. 3500 ft. (M.

This species seems to be limited to the southwestern parts of Yukon and
adjacent parts of Alaska. All our specimens were in fruit on July 10.

42, Delphininm glaucum Wats,

Coll. July 16, in the NW corner of our area, clev. ca. 5000 ft. (M),

Our specimens, from a wooded draw in the mountain, seem to be of the
common type in Yukon with glabrous follicles, but are fairly small, approxi-
malely 20--25 em. tall. On July 16 they had immalure fruits.

43. Aconitum delphinifolium DC,

Coll. July 10, near junction between Alaska highway and Quill ereek toad,
clev. ea. 3500 ft. (M).

As far as is possible fo see on our specimens from a meadow near the high-
way, they belong lo the species proper, The leaflobes are not broad, and their
nectaries are not hooked (cf. Hultén 1944). Tt seems to be a common species
in Yukon.

44, Anemone mullifida Poir. . sanguinea {Pursh] Fern.

Coll. July 5 in the area S of Tetamagouche pass, elev. ca. 4600 ft. (M},

All our specimens have small, dark red flowers. but a varying number of
pedicels. The plants are apparently tall, since although complete specimens
were not collected, the upper parts preserved measure over 20 em. each, The
species seems to be common in the southwestern parts of Yukon and adjacent
parts of Alaska and British Columbia.

45. Anemone narcissiflora 1.,

Coll. June 4, near Quill ereek camp, elev., 4000—4600 ft. (M), and July 5,
in the Tetamagouche pass, elev. ca. 4600 ft. (7).

This species is common to abundant everywhere in our area, particularly
in grassy slopes above the timberline. There is considerable variation in the
specimens collected: one looks like ssp. interior Iult., one-flowered with
rhomboid petals and lernate leaves: another specimen agrees well with the
description of ssp. villosissimea (DC) Hult. since it is densely hairy and has three
flowers with more broad-oval than rhomboid petals, and quinate leaves; and
a third collection from the same spot is intermediate between the other two,
one-flowered, medium hairy and tall. Thus all kinds of variations oceur within
a very limited area, and it seems impossible lo distinguish themn here as real
subspecies, A fruiting specimen was collecled on July 3.

46. Anemone parvifiora 1.

Coll. June 4 (M) and 25 (F}, around Quill creek camp, elev, 4000—4600 ft.,
and July 5, in the Telamagouche pass, elev, ca. 4600 ft. (M),

This species, like the preceding is common over our entire area, as over all
Yukon. It has a very large flower, 3—4 cm in diameter. A fruiting specimen
was collected on July 5.
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47. Anemone Richardsonii Hook.

i

Coll. June 18, in mountains N of Upper Quill creek, elev. ca, 6000 ft. (M)
and June 20, around Quill creek ecamp, elev. 4000-—4600 ft. (7).
A typical and common species.

48. Ranunculus nivalis L.
Coll. June 4, around Quill ereck camp, elev. 40004600 ft. (M].

Our specimens all seem to be tyvpical nivalis with dense black hairs on
sepals and peduncles. The species is not very frequent in Yukon.

Paparveraceae

The poppies from the Quill creek area proved to be of utmost inlerest and the
problem involved in determining them introduced a lot of questions,

Hullén (1945} recognizes cerlain species like Papaver alaskanum 1Tull,,
P. alborosewm Hult,, P. Macounii DC, P. McConellii TTult., and P. Walpolei
Porsild as well as P. nudicaule L. (from Central Yukon), which are all distinet,
but groups the rest of the poppies under P. radicatum Rotth. as one large,
bul very variable species.

Porsild (1945) adds to the above mentioned also P. Keelei Porsild, but
points out later (Porsild, 1951) the “multitude of highly perplexing races” of
P. radicatum in Alaska-Yukon, which he contrasts to the suggesled uniformity
of this species in the eastern part of its distribution area: . . . P. radicatum
is common from West Greenland to Mackenzie and from the tree-line extends
to the northern extremity of Ellesmere Island and Greenland. Within this
large area P. radicatum is the only species of Papaver and, morcover, excepting
the white-flowered var. albiflorn, shows a remarkable lack of ecotypes.”
(Porsild 1951, p. 184]. After looking through a couple of hundred herbarium
sheets of Arclic poppies, the senior author was almost overwhelmed by the
variety of types within the so-called P. radicatum, nol only in the Alaska-
Yukon region, but also jusi as much in the rest of ils area all the way east
to Greenland.

Studying the literalure dealing with the Seapiflora-section of the genus
Papaver, where opinion stands against opinion, the uncertainty as lo what is
whalt is most prominent. Gradually, however, il is possible lo distinguish be-
tween two big main groups, the “nudicaule’-complex and the “radicatum’ -
complex (ef. also Lundstrom 1923, Tolmatehey 1927), the main characleristics
of which can be compared as helow:

“nudicaule’ -complex: “radicatum’”-complex:
Loosely caespitose; Densely caespitose:
sheaths dark brown: sheaths light grevish brown:
leaves glabrous or sparingly hairy: leaves more or less densely hairy;
scape with few, appressed hairs; scape with dense, spreading hairs:
scape often slender and tall; scape often stout and short:
flower with more than 30 slamens: flower with less than 30 stamens:
stamens longer than the pistil; slamensas long as ,or shorter than, the pistil;

capsule often large and longish, with capsule often shorl and broad, often
scattered to dense bristles. densely covered with stiff hairs and bristles.
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The color of the petals in both groups varies considerably, and it seems im-
possible to rely on “green spots” appearing on the vellow petals on poppies
of the “radicatum’-group only. though it is true, that in P. radicaium Rotth.
s.str. hardly a specimen is seen without these spots. Otherwise the petal color
varies from pure white, white with a yellow basal spot. pink. orange. red.
red with white or yellow spots. clear yellow, sulphur vellow down to pale
vellow within both groups. In the “nudicaule”-complex, there may be a
stronger tendency towards the reddish colors, whereas in the “radicatum -
complex it Teans more towards pure vellow. but neither tendency is constant
enough fo he of a decisive nature.

On the other hand, 2 knowledge of the color of the milk-sap in the American
poppies, can certainly serve in helping to solve the problem of the limits of
the two groups, as it has alreadv done in the Scapiflora taxa of Scandinavia.
Future colleclors of poppies are strongly advised 1o note the milk-sap color
al the time of collecting,

In Alaska-Yukon the previously known poppies may be divided roughly
into the two groups in the following manner:

“nudicaule”-complex: “radicatum’’-complex:
P. "nudicaunle” P. radicatum s. lat.
P. “microcarpum” P. alboroseum

P. Macounit P. McConellii
P Walpolet
P. Keelei (?)

The posiion of P alaskanmm is nol quite elear. It has some characteristies
m common with the “nudicaule -complex (c.g. the large flower with many
stamens). but others in common with the “radicatum”-complex (e.g. densely
caespitose growlh, color of the sheaths and general hairiness). Its previous
melusion under P. microcarpum DC (ef. Porsild 19391, calls for its belonging
lo the former group, but Hultén's (1945) treatment and the picture in his
“Aleutian Flora” (Hultén 1937| seems to fit the latter group better. and Por
sild (1939, 1951) also stresses its affinities to this group.

The existence in Alaska-Yukon of a native P. nudicaule L. ssir. seems
highly problematie. Porsild (1951) thinks that the ~“nuadicaule -specimens of
Alaska-Yukon may be more closely related to P Macounii Greene than to
P. nudicaule proper from inner Asia. At least the specimens from Klondike
river islands, Yukon. collected by Macoun in 1902 and labelled as P. nuedicaule
by Hultén i 1943, can easily be included in P. Macounii. The easiest way to
decide this would be to learn the chromosome numbers of the Yukon - nudi-
caule . since the true P. nudicanle has 2n - 14 chromosomes (Ljungdahl 1922,
19240 Sugiura 1940, Fabergé 1942, 1944) whercas P. Macounii has 2n=28
(Mern 19381, Unforlunately the chromosome numbers of the Alaskan poppics
are not vel known, and the question must remain open.

Consideration must bhe given. however. to the fact. that the true P. nudi-
caute 1. 1s grown in gardens in Alaska and Yukon. and seems to escape easily
into the wild. Certainly these garden plants are very distinet, and cannot be
confused with the very different. vellow-flowered “nudicanle ™ of Hultén. There
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is. however, the possibility that the escaped plants eross with native poppies
and form local hybrid populations. This impression arosc in observation of a
herbarium sheet from Dept. of Agriculiure. Science Service, Ottawa (no. 4176,
Halfway lakes, 15 mls N of Mavo. coll. J. A Calder, J. M. Gillett et. al.
Aug. 3. 1949, det. [as P. nudicante 1] J. Ao C. 1950). Besides a lvpical tall,
orangeflowered and glabrous-leaved P. nudicaule L. there is on the same
sheet a not-so-lall. pale pink flowered specimen with a spreading hairy scape
and sparingly hairy leaves. It may be of hybrid origin.

There also seems (o be a question whether or not we have Poomicrocarpum
DC sstr. in Alaska-Yukon. In his Kamtschatka Flora, TTulten (1928) gives the
vseographical distribution of this species as hamlschatha and Unalaska, but in
his later work (Hultén 1937, 1945) he Lreals it as synonvmous with P oalaska-
num Hult. Porsild (1939) named a group of poppies P microcarpum DC. bul
in his Yukon-tflora (19511 he divided that species into P. alaskanum Ilull.
P. Keelet Porsild and P. Macounii Greene. Judging from the descriplion given
P. microcarpum DC. in the Flora of SSSR. it does not resemble our tall
vellow flowered. American poppics. (most of which seem to be P. Macounii
Greene|, but should be a plant more like Hultén's P. alboroscum (cf. Flora of
SSSR. Papaveraceac). Therefore it appears advisable to exclude P. microcar-
ptom from American floras till it is better known.

The following collections from the Quill ereck arca scem 1o belong to the
“nudicanle -complex

50. Papaver Macounit Greene.

Coll. June 16, m the Tetamagoueh pass, clev. ea. 1600 (8 (M), June 19 (R}
23 (M) and 25 (M) in the neighborhood of Quill ercek camp. elev. ca. 4600 ft.

Four collections of yellow-flowered poppiles all agree very well with the
description of P. Macoumi Greene var. Macounti (not its var. discolor Tlull ).
All speeimens have evenly and sparingly pubescent leaves and petioles, rather
large flowers with many stamens and more or less appressed hairy scapes.
The voung capsule is longish with a distinetly top-shaped stigma. Some of the
specimens have greenish spots on the pelals, others not. According to the
junior author this mayv be due to the fact. that the lormer look abnormally
long time to dry after the collection.

A still more complex siluation mecls us in the “radicatum group. There
the basic question is: precisely what s Papaver radicaliun Rotlh. s.str.?

Rottholl's (1767) description is not very detailed. but it is now assumed
fef. Hultén 19450 A0 Love 1955 a), that his tvpe malerial is the specimen
depicted in Flora Danica. originating from Greenland and identical with
Pooradicatum ssp. occidentale: Lundstrom  (1923) as deseribed from Sabine
Island and Pendubum Island in Eastern Greenland. It 1s quite different from
material from both Ieeland and Scandinavia.

There seems to be little doubt, also, that Lundstrom's P, radicatum ssp.
ocetdentale is synonvmous with P. radicatum var. labradoricum (Fedde) Rous-
sean el Raymond (Fedde 1909, Roussean and Raymond 1952). since this
variely agrees completely with the figure in Lundstrom (1923). Besides. it is
a very widespread and surprisingly uniform species of the Canadian Eastern
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Arctic and Greenland. It seems lo be the dominaling species in Labrador and
Ungava {and parts of Baffinland?}, and collections have been made as far west
as Southampton Island. It is probably this species and its distribution that
Porsild {1951) had in mind when he called P. radicatiin of the east nniform.
But immediately north of ITudson’s Strail, different tvpes oceur, which cannol
be included in the main type, and on the western side of ITudson’s Bay slill
other types take over, and their affinity to P. radicatum s.str. is unknown.

Papaver radicatum Rottb. sstr. has 2n=>56 chromosomes (Horn 1938,
Fabergé 1944, Holmen 1952, A. Live 1955 a).

On Southampton Island there are found various poppies which cannot be
included in P. radicafum Rottb. sstr. One of these is a very characteristic
type and undoubtedly a good species. It is found exclusively on the limestone
part of Southampton Island, and is very common also on Cornwallis Island,
and has been collected as well on Somerset Island, Boothia Isthmus (Spence
Bay) and northeast Ellesmere Island. In all eases (possibly with the exception
of the last locality] these plants grew on limestone gravel. The name Papaver
cormwallisensis seems approprate, sinee it has been most often collecied
on the Island of Cornwallis.

Papaver cornwallisensis D, Love nova species.

Planta perennis, dense caespitosa. TFolia radicalia vaginis grisco-brunneis
densis et ciliatis, petioli reliquiis petiolorum foliorumeque pristinorum imbri-
atim obtecti. Folia brevissima, 1-—2 em longa, lamina ¢. ¥z 1 em. pinnali-
lobata segmentis 3{ 5}, rotundatis, saepissime obtusalis, raro seta mucro-
natis; segmentum ultimum saepe subpartitum. ulteriora ullima propingua.
Lamina petiolusque pilis longis et flavis pilosi. Scapi plures, 4—7 em alli.
pilis patentibus dense vestiti, basi brunneo-flavibus, sensim nigrescentibus ad
summum scapiorum pilis longioribus collum facientibus. Flos 2 123 cm in
diam.; petala 4, membranacea laeviaque, coloribus variabilibus a flavo pro-
funde vel pallido ad candidum (raro modice puniceo}. Slamina pauca, quam
pistillum tam longa. Pistillum globosum, aliquid latius quam longum, setis
nigris et rigidus obtectum. Discus stigmaligerus latissimus, planus, flavus; radii
stigmatici in dissepimentis ad lertiam partem decurrentes. Capsula item glo-
bosa et lata. Videtur invenire tantum in solo calcareo.

Typus: ex Insula Cornwallis, in Archipelago Arctico Americae, coll, J. Ril
chie, no. 663, Tulio 31, 1954: in Tlerbario Universitatis Manitobens
servatus.

Con-

Distributio: Insulae Cornwallis, Somerset, Southampton et Ellesmere, item
Isthmus Boothia.

Papaver cormwallisensis is a verv compact, caespitose planl with short,
densely packed and ciliate sheaths. The leaf-rosette is mixed with old, dried
leaves. The individual leaf is very short, 1—2 em only. and the short petiole
is almost invisible in the mass of fresh and old leaves: the blade is from /2 em
to slightly over 1 em long: the lobes are short, close, roundish, and moslly
obluse, rarely tipped with a bristle; they number 3, occasionally 5, and the
top-lobe is often subdivided. Petiole and blade are covered with long, yellowish
hairs. The scapes, usually several for each plant, are 4—7 cm high, densely
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Fig. 8. Papaver cormwallisensis 1. Live. lype specimen.

covered wilh spreading hairs, vellowish brown at the base, gradually turning
black further up: towards the top of the scape, these are very dense, forming,
under the capsule, a cuff of long black hairs. The flower is 2 Y2>—3 em in
diameter, the 4 petals fairly thin and smooth, in color varving from deep
vellow Lo pale yellow or almost pure white, sometimes even with a pinkish
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tint. The stamens are few, The pistil is globose, or rather broader than long.
and densely covered with stiff black hairs. The stigma is very hroad, flat and
vellow with fringed rays running down the scams ca. '3 of their length. The
capsules are also round and broad. It seems to be confined strietly to lime-
stone. The type locality is Cornwallis Island, and the type specimen (Iig. 8,
coll, Dr. J. G, Ritehie, July 31, 1954 is found in the Herbarium of the Uni-
versity of Manitoha,

Besides P, cormpallisensis and P. radicalwm there are a number ol poppies
in the Eastern Arctic and the Arctic Archipelago which may be distinct species
or variations of either of the two mentioned above. Pending further investiga-
ticn they will not, however. be taken into consideration in this paper.

When comparing the eastern and northern poppies belonging to the so-called
“radicatum”-complex with the poppies of this group in Alaska-Yukon, we can
definitely establish that there is no Papaver radicatum Rotth. s.str. in this
area. Instead, we have a great many seemingly local types, generally shorter
than P. radicatum, but not as low as P. cormwallisensis.

The “radicatum”-complex seems also to have been strongly influenced in
its distribution pattern by the Tee Age. This has been shown elearly in Scandi-
navia (Nordhagen 1931. 1939, 1940) and closer investigation would certainly
reveal similar evidence in America.

There is little doubt that an enormous variation of species occurs in the big
unglaciated area in Alaska-Yukon, and thal a large number of different species
are also isolated in nearby nunatak arcas, both in Alaska and Yukon as well
as further south in the Rocky Mountains. When the poppies are beller known,
it may be possible to find several nunatak-areas, today disjunet, but once
part of one big area with the same flora,

In the Quill ereek area there are at least four different types of poppies
belonging to the “radicatum”-complex, all very distinet from each other. Three
of them do not agree with any previously deseribed poppies, and are therefore
considered as new species. The status of the fourth, a single specimen, is less
certain.

51. Papaver kluanensis 1. Léve spec. nova

Coll. June 19 and 25, in the mountains N of Quill creek camp, elev. ca.
5000 ft. (M).

Planta perennis, dense caespitosa, 6—9 em alta. Vagina foliorum griseo-
brunnea, longa, marginibus ciliatis et dorsis longe-pilosis. Folia brevissima,
ca, 3 em longa, lamina peticlusque pilis longis albis pilosi; lamina c¢. 112 cm
longa. pinnatilobala, segmentis in numero 5, ovalo-lanceolalis, oblusalis, raro
sela ¢. Y2 mm longa mucronatis; segmentum ultimum saepe subpartitum.
Scapi erceti vel suberecti, pilis patentibus a basi albis sensim ad summum
scapiorum in pallide brunneo-flavum mutantibus, Alabaster ovatus, pilis brevi-
bus et profundo-brunneis obtectus. Flos 2 Ve——3 em in diam.; petala in numero
4, sulphureo-flava, sicea pallide viridescentia. Stamina in numero ¢, 25, quam
pistillum tam longa. Pistillum ovatum, 7—10 mm longum, 68 mm lafum.
setis brunneis et rigidis obtectum. Discus stigmatigerus convexus; radii stigma-
tici in numero 5, eaerulei, membrana commisuralis conjuneli.

Typus: e montibus septentrionalibus ab “Quill ereek camp™ (alt. 1700 m],
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Fig. 9. Papaver kiuanensis D. Love,
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type specimen,
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Regione Yukonensi, coll. N. J. Freedman, Tunio 19, 1953; in Herb. Univ. Mani-
lob. conservalus.

Distributio: Monles Kluanensis, Regione Yukonensi, et prope Banff. Montes
Saxosi, Alberta.

The name P. kluanensis was chosen for this species because it was first
found in the Kluane range, and may be common there.

P. klunanensis is a short, only 6—9 em tall, densely caespitose plant with
long, light greyish-brown sheaths, long-ciliate and long-hairy on the back. The
leaves are short, about 3 em, the blade about half of that, and both petiole
and blade are sel with long, white hairs; the blade is divided into 5 ovale-
lanceolate rather obtuse lobes, only rarely mucronale with a /2 mm long
bristle: the top-lobe is vsually subdivided (Fig. 10). The scapes are erect or
sub-ereet, with spreading white hairs, which lowards the top become pale
yvellowish brown. The oval bud is covered with short, dark brown hairs. The
flower is 2 /2—3 em in diameter; the sulphur-yellow pelals dry to a pale green
shade, There are aboul 25 stamens aboul as tall as the pistil, The pistil is oval,
7—10 mm long, 6—8 mm broad, dark and covered with sliff brown bristles,
The stigma is vaulted; it has 5 bluish rayvs conneeted by a vellowish membrane.
The type specimen (Fig. 9] was collected on June 19, 1953 and is found in
the Herbarium of the University of Maniloba.

In addition to the specimens from Quill creek, this type has been found in
the following earlier collections:

1. West side of Slim's river about 5 mls SW of the mouth of Bullion creek.
Mile 1060 Alaska Highway. Elev. ca, 6500 [t. Alpine. July [2, 1953, J. 0.
Wheeler, no 32,

This herbarium sheet was loaned by the Department of Agriculture Science
Service, Ottawa. The locality is situated about 40 miles southeast of the Quill
creck area in the Kluane range. The plant was determined previously as
Papaver sp.

2. Lake Minniwanka vicinity. On bare rock. 9000 10,000 ft. July 1924,
E. 5. Dowding.

This plant belongs to the herbarium of the Universily of Alberta and was
loaned by Dr IZ. Moss, It was determined as Papaver alpinim, and later cor-
rected o P. radicatinm. The locality is near Banff, Alberla.

It is thus likely, that this is a fairly widespread as well as distinet species,
which will probably be found in more localities in Yukon and the Rocky
Mountains in the future.

92, Papaver nigro-flavum D. Ldve spec, nova

Coll. June 25, N of Quill creek camp, elev. ca. 5000 ft. (M), and July 5,
N of the Tetamagouche pass, elev. ca, HO00 ft. (M.

Planta perennis, dense caespitosa, ¢. 12 cm alta. Vagina foliorum griseo-
brunnea, nec pilosissima necque marginibus ciliatis. Folia 5 6 ¢m longa: lamina
1—1 /2 em, pinnatilobata segmentis in numero 3—5. inferioribus ab ulteriori-
bus remotis, ulterioribus ultimo propinquis el saepe subpartitis, ultimo semper
subpartito. Lamina petiolusque pilis densis, flavis, patentibus pilosi: segmenta
fere semper sefa e. 1 mm longa et nigra mucronala. Scapi pilosi, pilis densis,
patentibus, raro appressis, ad summum densioribus el nigris, Alabaster ovato-
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Fig. 10, Leaf of Papaver kuanensis Fig. 11, Leal of Papaver nigro-flavum
. Love. D. Love.

globosus, pilis longis densis et nigris obtectus. Sepala interdum in anthesi per-
sistentia. Flos . 3 em in diam.; petala 4, rolundata, colore flavo profundo ct
puro. Stamina in numero c. 30, quam pistillum tam longa. Pistillum fere glo-
bosum, aliquid lalior quam longum, setis densis, nigris nitidisque obtectum.
Discus stigmatigerus planus radiis cacruleis in numero 5, Membrana commisu-
ralis videre non poterat.

Typus: ¢ montibus septentrionalibus ab saltu Tetamagouche [all. e. 1700 m)
Regione Yukonensi, coll. N. I, Freedman, Tulio 5, 1953; in Herb, Uniy. Manitob,
conservatus (Mg, 12).

Distributio: locus elassicus el prope ad rivalum Klondike septentrionalem,
Negione Yukonensis.

The name Papaver nigro-flavim, was chosen because of the beautitul and
striking contrast between its yvellow pelals and the coal-black pistil and scape.

It is somewhat taller plant than P. kluanensis, reaching about 12 cm in
height, being densely caespitose with grevish brown, neither very hairy nor
ciliate sheaths. The leaves are 5—6 em long: the blade is 112 em with
33 lobes, the lowest distant, the topmost always subdivided, the side-lohes
sometimes also so; petioles and blades are set with dense yellowish spreading
hiairs, and almost every lobe is mucronale with a black bristle, about 1 mm
long (Fig. 11]. The scape is densely hairy with spreading, rarcly appressed,
hairs, denser and black towards the top. The round-oval bud is covered with

12 Bolaniska Noliser 1956.
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dense, long black hairs. The bud-scales are sometimes persistent during an-
thesis. The flower is about 3 em in diameter; the petals almost round in
oulline, their color a clear. deep vellow. There are about 30 stamens, as long
as the pistil is tall. The pistil is almost globose. or rather broader than long,
covered with dense, shiny black bristles, The stigma is flat with five bluish
rays. The membrane could not be seen.

Besides the specimens from the Quill ercek area, there is a collection in the
Nalional Herbarium, Ottawa, of apparently the same type (no. 23, W. B, Cock-
field, July 1919, N, Klondike River. Yukon). The petals of these plants, though.
are not quite as round as those of the Quill ereek plants. but seem lo have
been on the verge of wilting, when collected, and are therefore more difficult
to judge. Otherwise they malch our collections very well. It is to be expected
that future collectors will find more of this tvpe in SW and W Yukon. In
the Quill creek area, this was the mostl common poppy of the “radicatuam’-
complex.

53, Papaver sp.

Coll, July 15, in the mountains N of Upper Quill ereek, elev, ca. 6000 Tt. (M).

This is a single specimen (Fig. 13}, the onlv one seen by the junior author.
Following Hultén's key (1945} it comes very close to P. alborosenm Hult.
though it is unlikely that it is this species. Our specimen is 15 em high.
is densely caespitose with light grevish brown sheaths. The leaves are about
56 cm long, the petiole aboul twice as long as the blade. which is pinnate
wilh 5 laneeolate lobes: the toplobe is always divided into 3 smull, broad lobes.
the two pairs of side-lobes sometimes also subdivided: both petioles and blades
are covered with long, silkyv. white hairs. and most of the lobes are mucronate
with a yellowish bristle, about 1 mm long (Fig. 14). The scape is suberect,
densely hirsute with pateni, rarely spreading hairs, which gradually darken
from almost white alt the base to a medium brown towards the top of the
scape. The flower is 3 em in diameter, the petals a ereamy white with a pale
yellow basal spol, There are 25 stamens. The pistil is barrelshaped. 8 nun
long, 5 mm broad, covered with stiff, brown, shiny bristles, the hases of which
are not swollen. The almost flal stigma has 5 rays with the connceting mem-
brane not clearly visible,

Our specimen deviates from the description of P alboroseam (Hultén 1928,
among others by having a larger flower and an almost flat stigma. Also the
size of our plant, and the shape of ils leaves fit the red-flowered specimens
of Hultén's species and not the smaller, white flowered ones. Besides, the
Quill ereek sile is very far from the previously known localities of P. albo-
rosenrm in kamtsehatka and the Seward Peninsula, Alaska. One hesitates there-
fore to identify our plant with P. alborosenm Hull.

In the same area as this white-flowered poppy. three specimens with red-
and yellow petals were collected. No other specimens of this tvpe were seen
in any part of the Quill ereek area. Though these poppies have brick-red petals
with a clear vellow basal spof. they agree less well with Hultén's P. albo-
roseum than the while-flowered tvpe. and are besides very different from
that one. They are regarded as the distinel species P. Freedmanianum.
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Fig. 12. Papaver nigro-flavum D. Love, type specimen.,
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al. Papaver Freedmanianum D. Live spee, nova

Coll. June 18, in the mountains N of Upper Quill creek, elev. ca, 6000 ft. {M].

Planta perennis, dense caespitosa. parva, ¢. 8 em alla. Vagina foliorum
griseo-brunnea, fere tota marginibus ciliatis et dorsis longe-pilosis. Folia bre-
vissima, e. 3—4 om longa: lamina 1 1 Y2 cm, lalo-ovata, lobata, segmentis
in numero 3 (ultimum 3 partibus subpartitum) cacumina oblusa et non-seta-
cea, Lamina petiolusque pilis albis tenuibusque pilosi. Seapi crecti vel sub-
erecti. pilosi basi pilis albis, ad summum sensim in flavo-brunneum mutantibus,
los e. 242 em in diam.; petala 4- 5, saepius longiores quam lala, colore
rubro-latericio, ad basin in maculam flavam puram mulanli, Stamina in
numero 20—25, quam pistillum tam longa. Pistillum ¢. 8 mm longum et ¢. 5
mm lalum, in forma dolii. setis brunneis obscuris, non mullum rigidis et basi
non-tumescentibus, oblectum. Discus sligmatigerus planus: radii in numero
5—~6. Membrana commisuralis videre non poterat.

Typus: ¢ montibus septentrionalibus a rivalo Quill superiore, (alt. ¢,
2000 m), coll. N. I, Freedman, Tunio 18, 1953; in ITerh. Univ. Manitoh. con-
servalus (Fig. 16).

Distributio: Monles Kluanensis, Regione Yukonensi.

Papaver Freedmaniannm has been so named in honor of the colleclor, the
Junior author of this paper.

The plants are small, all our three specimens being exactly 8 cm tall. They
are densely caespitose and have light greyish-brown sheaths, most of them
with long ciliate margins and long hairs on the back., The leaves are very
short, only aboul 3 4 em, the blade measuring 1—1 /2 em, in outline broad-
ovale, divided into 3 major lobes, the top-lobe further subdivided into 3
smaller parts, the obluse tips of which are not mueronate: both petiole and
blade are covered with fine, white hairs (Fig. 15). The scapes are erect or
sub-erect covered at the base with white hairs, towards the top gradually
darkening, finally yvellowish brown at the top. The flower is about 212 em
in diameter and has 4 or 5 petals. which seem to be longer than broad. Our
specimens were beginning to wilt when collected, but even so it is unlikely
thal the petals were ever as broad as long. Their color is a rather salurated
hrick-red, fading towards the base into a clear vellow spot. There are 20—25
stamens, as long as the pistil The pistil is 8 mm long and 5 mm broad.
barrel-shaped, and covered with dull, brown, not so stiff bristles without
swollen bases. The stigma is flat, has 5 to 6 rays, bul the membrane could
not be scen.

Porsild {(1951) describes under the name of P. alboroseum Hult., a collec-
tion made by Cairnes (62° N, 1417 W, in Yukon, no. 85872 of National
Muscum, Ottawa ), which, he says, in its leaf-segmentation, color of petals and
shape of capsules, closely simulates the rare P, pygmaecum Rydb. of British
Columbia. Alberta and Montana. It must he said about our P. Freedmanianum,
that they do nol even faintly resemble P. pygmaeum, which (as Porsild [Le]
also points oul] has almost completely glabrous leaves. In addition P. pyg-
maeum has dark brown shealhs with a few vellowish hairs, and ils leaf-blade
is almost always cleft into 5 short and rounded lobes, all of which are sub-
divided into smaller round lobes. Their scapes are set with long, spreading
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Fig. 13. Papaver sp, from the Quill creek area.
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Fig. 14, Leaf of Papaver sp. from the  Fig. 15, Leal of Papaver Freedmanianum
Quill ereck area. D. Live.

vellowish hairs and the capsules with coarse, pale vellow bristles with dis-
tinetly swollen hases, The color of the petals is a pale pink. sometimes yel-
fowish near the base. The diameter of the flower is 1 —1 %2 em only. P. pyg-
maeum has 42 chromosomes (Fabergé 1944). Moslt likely it represents a com-
plex complelely separate from the “radicatum’-group. Though we have had
no opportunity to see Cairnes’ collection, il is highiy probable that his plants
are the same taxon as our Quill creck plants, for his locality is situated only
50 mls to the north-west of the Quill ereek area and in the same mountain
range.

In the addenda o his Alaska-flora, Hultén (1950, p. 1744} mentions a
collection by Spelzman (lake Peters, 145 W 69 NJ), which sounds similar lo
our planls, having red petals with a vellow basal spol and hairiness as the
“radicatum”-group, Hultén thinks this may he a cross between P. alborosenm
and P. radicalum.

In a personal communiecation, Dr Bostock of the Geological Survey of
Canada, Ottawa (cf. also Porsild 1951. p. 185) mentions, that he has seen a
poppy similar to the deseription of our Quill ereek plants ca. 20 mls southeast
of Burwash landing, on the very peak of a mounlain northwest of Halfbreed
creek, al an elevation of about 6000 ft. Unfortunately he did not collecl the
plant: thus it is now impossible to say il it was identical with the ones
deseribed above, although this is very likelv.
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Fig. 16. Papaver Freedmanianum D. Love, lype specimen
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Hultén {1945) mentions another red- and white-flowered poppy, collected
by Miss E. Scamman at Eagle summit, Alaska, in 1936. Al thal time only one
specimen was found, bul in June 1945, Miss Scammman collected the same
kind of poppy again on Eagle summit. This tvpe is not at all like P. Freed-
manianum and seems 1o belong to the “nudicaule”-complex rather than to the
“radicatum”-group. The only specimen Hultén saw is quile small, aboutl
12 em tall and with only 25 stamens, butl the later collection (Fig. 17} is
larger, about 20 c¢m f(all, and with over 75 stamens. Both specimens have
brown sheaths, are loosely caespitose and have scapes with relatively sparse,
appressed hairs. The leaves are 5—6 cm long, have 5 to 7 lobes, of which the
top-lobe, and sometimes also the side-lobes are subdivided: the blade is on
both sides set with sparse whitish hairs (Fig. 18). The color of the flower,
according to Miss Scamman. is pink with a white center, but the pressed
specimens have discolored, so that the pink is blackish and the white is
vellowish (ef. also Hultén le). It seems, that this tvpe is a good species.
and may be most suilably named Papaver Scammanicnum in honor ol the
collector, Miss Edith Scamman,

Papaver Scammanianum [). Love spee. nova

Planta perennis, laxe caespitosa, ¢. 15—20 em alta. Vagina foliorum brun-
nea, dorsis sparsim pilosa pilis flavo-brunneis. Folia 5—6 cm longa pinnati-
lobata: segmenta lanceolata in numero 5 -7, ullimum semper, ulteriora saepe,
subpartitum. Lamina pilis albis sparsim obleeta. Seapus tenuis, erectus, pilis
sparsim appressis pilosus. Flos ¢, 3 cm in diam.; petala 4, rotundata, colore
puniceo ad basi in macula alba mulante; in flore siceo color puniceus in
nigreseentem, color albus in flavescentem mutatur. Stamina ¢, (25—)75 vel
plura, longiora quam pistillum. Pistillum longius quam latwm, selis brunneis
et rigidis obtectum. Discus sligmatigerus aliquid econvexus: radii in numero
14— 3, in dissepimentis ad secundam partem decurrenies. Mensa commisuralis
viderc non poteral.

Ty pus: ex Eagle Summit, 109 miles seplentrionali a Fairbanks, Alaska, in
itinere ad Porcupine Dome (alt. ¢, 1260 m) coll. Edith Secamman, no. 3530,
lunio 23—30, 1945: in Gray Ierbarium, Universitatis Harvardensis con-
servatus.

Distributio: Locus classicus.

85. Eutrema Edwardsii R.Br.

Coll. June 4, near Quill ereek camp, elev. 1000—4500 ft. (M).

The species has previously been found along the Arctic coast as well as on
mountains of the interior. It seems to prefer limestone, which oceurs fre-
quently in the Quill ereck area.

56. Cardamine purpurea Cham. and Schlechl.

Coll. June 9. near Quill creck camp, eleyv. 4000—4500 ft. (M), and July 16,
in the NW corner of our area. ca. 5000 1. ().

This species is common in the mountains north of the Quill creek camp.
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Papaver Seammanianum

Live, tvpe specimen.

which is well within its previously known
distribution range. All specimens collected
are purple-flowered

37. Draba alpina L. var. nana Ilook.

Coll. June 10, N of Quill ereck camp,
clev. ca. 5000 ft. (M).

A number of small specimens (averaging
4 em in height) of a plant, al first glance
similar to Draba alpina were collected on
a mountain slope. A closer investigation
showed that these plants were distinet
from typical Scandinavian specimens of
Draba alpina L. Following Fernald (1934
one finds the closest deseriplion to be thal
of Draba alpina 1.. var, nana Hook.

The use of the key in Hultén (1945]
places the plants in Draba macrocarpa
Adams on account of their hairiness: but on
heing compared with the deseription of
this species in Ekman (1931) our plants
are found to differ in having a short sivle
and glabrous pistil, while D). macrocarpa
has a sessile stigma and hairy siliques

Fig. 18. Leaf of Papaver Scammanianum
3. Love,
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Studying Ekman’s paper further. one comes (o ). Bellii Tlolm, which Fernald
(Le.) regards as a synonvim for D, alping var, nana. The deseription given in
Ekman (Le.) for this species and especially the var. gracilis Ekm., as well as
the picture of this variely (Ekman Le., Plate V. Fig, 5] are fairly close matehes
for our specimens. except for the hairless pistils. The short but distinet style
is o feature of D, Bellii. which supports the identification. Ekman, however,
mentions that lack of hairs on a pistil does not necessarily mean, that the
silique will be glabrous, and there are no mature siliques in our material to
judge by, Ekman also states, that D. Bellii and D. macrocarpa “are nearly
allied” (Ekman lc., p. 476}.

Fernald (Le., p. 286] gives a list of several names used for plants of this
type. but coneludes that D. alpina L. var. nana Hook. “scems safe, at least.”
I will therefore use this name though [ have a strong feeling that D). Bellii
Adams var. gracilis Ekm. might laler prove correct.

Draba alpinag L. as well as D. alpina var. nana have previously been reported
from the neighborhood of Quill ereek, at Wolf creck (this name has been
changed lo Sleel's creek on recent maps) about 10 mls southwest of Quill creek
camp by Bakewell (1943).

58. Draba aurea M. Vahl

Coll. June 26, in the Upper Quill ereck valley, elev. ca. 4500 {1 (M),

This rare species was previously collected in this vieinity by Muller 1920
(Kluane lake to Donjek river: ef. Hultén 1945}, perhaps along the same trail
where our specimen was found, since this route has heen used by trappers
and miners for a very long time.

59. Draba cinerea Adams

Coll, June 9, around Quill creek camp, elev, ca. 4600 ft. (M),

Previously this species had been found in Yukon only on the Arctic Coast
(ef. Hultén 1945), but it was later collected by Porsild (1951) along the Canol
road in a couple of high-alpine localities. Our loeality is also in the alpine zone.

60. Draba nivalis Liljebl.

Coll. June 26, in the Upper Quill creek valley, elev. 40004500 ft. (M).

Our specimen represents a true Draba nivalis with stellate pubescence on
the basal leaves as well as on scapes and pelioles, Thus, it can not be con-
fused with D. lonchocarpa Rydb. with glabrous seapes (ef. Porsild 1951). The
colleclion was made in a sandy. gravelly bed alongside the river.

61. Smelowskia borealis {Greene) Drury el Rollins.

Coll. June 27, N of Upper Quill ereck. on a lalus slope, elev. ea. 6000 ft. (M.

The identity of this rare species, first named Melanidion boreale by Greene
(1912) and later transferred to the genus Ermania by Hultén (1945, seems
now to be definitely settled as Smelowskia borealis (Greene) Drury et Rollins
{ef. Drury and Rollins 1952). A specimen of this species has previously been
collected al the south end of Kluane lake (coll. Stuart K. Harris, 1944) not far
from our locality, Drury and Rollins (Le.) are unable to refer this immature
specimen to any of their varieties of Smelowskia borealis, and unfortunately
our collection is also too voung for a detailed identification. It is very small
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and compact and a perfect malch for the pictures of the same species in
[Multén's Alaska-flora 1945, p. 880—881. Fig. 3—4/. It is much smaller than
the specimens collected by Porsild {in National Museum, Oftawa). though
these are in the fruiting stage and thus not directly comparable to our flowering
specinmen.

Iultén (1945) stated that this species is apparently a remnant of a Ter-
tiary flora, that has survived in unglaciated areas only in Alaska. Our
locality is slightly south of the big unglacialed refugium in Alaska-Yukon
The appearance of the locality, where the plant was found, indicates that the
mountain may have been a nunatak during the last glaciation. It our species
has survived in situ or if it dispersed to here after the glacialion remains an
open question.

62, Ergsimnm inconspicuum (S, Wats. ) MaeMillan,

Coll. Junc 9. near Quill creek camp, clev. ca. 4000 ft. (M).

Our specimen is very small, about 10 em high only. and has leaves 1- 2 mm
broad, cinerous, with stiff appressed hairs. It thus belongs 1o the [irst of the
two groups of this species mentioned by Porsild (1951), a group which seems
to be restricted lo dry, caleareous slopes. Such localities are common in our
area. Qutside it. the species seems to be confined to the mountains of the
mterior in Alaska and Yukon.

63. Parrya nudicaudis (L) Regel

Coll. June 4, in the mountains N of Quill creek camp, elev. ea. 4500 ft. (M.

This species is common in all the Quill ereek area and occurs in a multilude
of variations. Our specimens have leaves varying from ovate, almost entire,
to deeply toothed. almost pinnate. The flowers vary trom deep purple to pure
while and from 15 to 30 mm in diameter. Within the one locality where all
our specimens were collected. we thus have represenlalives of the eoastal
P. nudicaulis s.str.. of its ssp. tnterior Tult,, as well as of its ssp. intertor var.
grandiftora ull. (ef. Tultén 19451, Porsild (1951] also finds a lot ot variation
i this species.

61. Rhodiola integrifolfia Raf

Coll. June 9 (M) and July 24 (F), in the mountains N of Quill ereek camp,
clev. ¢a. 4600 ft.. and Julv 15, in the mountains N of Upper Quill creck, elev.
ca. 5000 L (M),

The specimens collected north of Quill ereek camp are all male. whereas
the ones from the mountains N of Upper Quill ereek are all female. The
height of the plants varies from 10 to 20 em. The filaments of the stamens
are dark purple as are the petals. All specimens grew on rock ledges

65. Sarifraga bronchialis L. ssp. Funstonii {Small) Hult.

Coll. June 10 (M) and July 24 (F). in the mountains N of Quill ereek camp.
elev. ca. 4600 L., July 26, in the Upper Quill creek vallev, elev. ca. 4300 ft. (M)
and July 15, in the mounlains N of Upper Quill creek. elev. ca. 2000 ft. (I).

This taxon. otherwise rare in Yukon, is common in alpine sttuations through-
oul lhe area.
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66. Sarifraga flagellaris Willd.

Coll, June 4, near Quill creck camp. elev, 4000 4500 ft. (M),

Only one specimen of this beautiful species was collected. It is 7 to 8 em
tall and has flowers abhout 235 em in diameter, Several of the typical long
runners extend from the leaf-rosctle.

67. Sarifraga hieraciifolia Waldsl.

Coll. June 9, near Quill creek camp. elev. ca. 4600 It (M].
A typical specimen. aboul 35 em tall.

68. Sarifraga Hirculus L.

Coll, June 4, near Quill ereck camp, elev. 4000—4500 {t. (). and June 28,
in the Tetamagouche pass, elev. ea. 4600 ft.

Our specimens have all oblong petals. two to three times longer than the
sepals. They thus seem to belong to var. Hirculus (—var. typica Ilook. [il.;
cf. ITultén 1945). They grew in wel, mossy soil,

69. Saxifraga Lyallii Engler.

Coll, June 9 and 10, near Quill ereck camp, elev. ca. 4600 ft. (F], and
June 26, in the Upper Quill ereek valley, clev. ca. 4500 1. (M).

Our specimens were kindly identified by Mr. Marcel Raymond, Montreal
Botanical Garden. He states that the specimens are smaller than the usual
ones from Lthe Rocky Mountains, TTultén (1945 also mentions some remarkably
small types of this species {White pass, coll. Eastwood; Juncau, coll. Anderson
1857 B). but regards them merely as an alpine form, It is quite likely that our
specimens belong to this type. because they differ distinelly from other spe-
cimens of S. Lyallii, e.g. those collected by Porsild along Canol road (cf.
Porsild 1951). His plants, which 1 have seen, are very uniform and tall. Our
specimens are all dwarfed, hardly execeding 10 em even in fruit, and the
lowest branches are slender but firm. The undersides of the leaves, the scapes
and the pedicels are deep purplish red, and the flowers are white with a fainl
reddish tint. The sepals are completely bent backwards. The whole plant
reminds one somewhal of 8. stellaris from Scandinavia. excepl for the leaves.
which have more slender, cuneate o petiolate bases, (Fig. 19).

70. Saxifraga oppositifolia L.

Coll. June 4. (FF), 19 (F}. 23 (M) and 25 (F), all N of Quill ¢reek camp,
eley. 40005000 ft.

A fairly common species at high altitude on rocky ledges. Our specimens
have small and rather closely packed leaves but in spite of this cannot be
considered S. pudvinata Small.

71, Saxifraga punctata L. ssp. pacifica Hull,

New to Yukon, — Coll, June 10, in the mountains N of Quill creck camp,
elev. 4500—4600 ft. (M),

This is just one fragmenlary specimen. kindly identified by Mr. Mareel
Raymond. There is no doubt, that our plant is the ssp. pacifica, since the
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Specimen of Saxvifraga Lyallit Fngler from the Qull creek area.
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leaves are thin and ciliate. the young follicles purplish black. and the remaining
petals white, Its exislence here on the northeasl slopes of the St Elias Range
is, however, not so aslonishing, for it seems to be fairly well distributed on
the southwest side of this mountain chain. It seems to be the first time that
this race of S. punctata has been colleeted in Yukon.

72, Saxifraga reflexa Hook.

Coll. June 9, near Quill ereck camp, elev. ca. 4600 ft. (M).
The specimens collected seem to be typical though fairly small,

73. Saxifraga serpyllifolia Pursh

Coll. June 20, near Quill creek camp, elev. ca. 4500 ft. (7}, and July 16. in
the NW corner of our area, elev. ca. 5000 ft. (M).

This very rare saxifrage has been collected previously in this area by Muller
1920, and by Bakewell (1943) (ef. TTultén 1945). Porsild found it on the
eastern slope of Mackenzie Mounlains, NW.T. (¢f, Porsild 1951), and one
locality is known from North Fork of Klondike river (coll. Cockfield, no 29).
It is quite likely a glacial relict. Our specimens measure two to three centi-
melers in height.

74. Saxifraga lricuspidata Rotth.

Coll. June 9, (F), July 23 (M) and 24 (F), around and N of Quill ereck camp.
elev. ca. 4500 ft.

Common and fypical all over the Quill ereck area, as well as over the rest
ol Yukon.

7. Chrysospleninm tefrandrum (Lund} Th. Fries

Coll. July 16, in the Tetamagouche pass, elev. ca. 4600 ft. (M),
Our two specimens were found in a boggy arca and are quile small. two
and five centimeiers respeciively.

76. Parnassia Kolzebuei Cham, et Schlecht.

Coll. July 1, in the Tetamagouche pass, elev, ea. 4600 ft. (M},
These typical specimens were found in a wet boggy arca. They are less than
10 em tall.

77. Parnassia multiseta (Ledeb.) Fern.

Coll. June 16, in the Tetamagouche pass, elev, ca. 4600 ft. (M}, and July 27,
N of Quill ereck camp, elev. ca. 5000 L. (M].

There seems to be a considerable variation in size of the flower of our
specimens, but otherwise they are alike. For the discussion of the nomenclature.
cf. A. Love (19556 D).

78. Rubus Chamaemorus L.

Coll. June 10, near Quill ereek camp, elev. ca. 4000 ft. (M),
A common species throughout Yukon, In the Quill creek area in all boggy
localities.
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79. Pentaphylloides floribunda (Pursh| Love
(Syn.: Potentilla fruticosa Am. auth., non L.

Coll. June 4, around Quill creek camp. elev. ea. 4000 ft. (M}, and June 16,
in the Tetamagouche pass, elev. ca. 4600 ft. (M].

This species is very common in all valleys in the Quill creek area and
flowers profusely all summer long. According to the Code of International
nomenclature the generic name is Pentaphylloides (ef. Schwarz, 1949). and
since the European species, described by Linnacus (1753) from the island of
Oland, Sweden, is different from the American one, described from the Great
Lakes by Pursh (1814}, the specific name of the latter must he P. floribunda
(ef. A. Love 1954).

80. Potentilla nivea 1. var, tomentosa Nilsson-Ehle.

Coll, June 2 and 4, near Quill creek camp, elev. 4000--4500 ft. (I¥), and
June 16, in the Tetamagouche pass, clev. ca. 4600 ft. (M].

This apparently rare species has been reported from Yukon proper only by
Bakewell (1943) and Porsild (1951} (from Lower Lapie crossing, coll. Porsild,
June 12, 1944, no 9444). A localily from south of the Alaska-Yukon border has
also been reported previously (ef. Hultén 1946). Since the species seems to
have its main distribution in Asia it is likely it will he found elsewhere in
Alaska in the future.

81. Polentilla monspeliensis L.

Coll, July 10, along Alaska highway near junction with Quill ereck road,
elev, ea, 3500 ft. (M),

It is difficult to say if this specimen represents a native or an introduced
plant, It grew in disturbed soil.

82. Dryas octopetala L.

Coll. June 4. near Quill ereck camp, eley. ca. 4500 ft. (M), and July 5, in the
Tetamagouche pass, elev. ea. 4500 ft. (M.

After much consideration we have come to the conclusion that our specimens
all belong to the rare Dryas octopetala, which in Yukon grows in alpine
tocalitics only, and not to the more common D. punctata Juz. The species is
common all over the Quill ereek area, and fruiling material was collected in
the Telamagouche pass in the beginning of July.

83, Rosa acienlaris Lindbl. s. lat,
Coll. June 20, along the road from Quill ereck camp to Alaska Highway,

in a wooded area. elev. 3500—4000 [t. (M).
A “typical” sample of the American taxon of the species.

84. Lupinus arcticus 8. Wals.

Coll. June 26. in the Upper Quill ereek valley, elev, ca. 1000 ft. (F) and
july 5, in the Tetamagouche pass, clev. 4600—5000 ft. (M}.

The beautiful blue Iupins are common everywhere on the slopes belween
4000 and 5000 feet throughout the Quill creek area.
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85, Astragalus alpinus 1.

Coll. June 27, in the Tetamagouche pass, clev. 4600 -5000 ft. (M].

No difference is detectable between these plants and Manitoba material.
Since thev are neither overly tall nor with pale flowers. they do not helong
to the ssp. alaskanum Hult. but to the type species itself. They are common
in our area.

86. Astragalus umbellatus Bunge.

Coll. June 16, in the Tetamagouche pass, clev, 4600—3000 ft. (M).
Though this is a mere {ragment, there is no doubt that the identification is
correct.

87, Oxytropis Huddelsonii Porsild.

Coll. June 4, N of Quill ereek camp, clev, ca, 5000 ft. (M),

This species (ef, Porsild 1951] is closely related lo O, nigrescens (Pall.) Fisch.
from which it differs by having glabrous pistils and pods. Our material was
flowering, and no pods were present for use in identificalion. ITowever. it was
found, that the pistils were completely glabrous, and it was thus assumed
that the pods would be so as well. Our specimens also agree well with speei-
mens {rom the National Museum, Otftawa, idenlified as . Huddelsonii by
Porsild. The plants grew on an exposed talus-slope.

88. Oxytropis Maydelliana Trautv.

Coll. July 7, in the Upper Quill creek valley, clev. ca. 4500 1. (M), and
July 23, around Quill ereck camp, elev. 4000- -4500 {1, (F).

Though apparently rare in Yukon, this species is reasonably common in
alpine localities over our entire area. The specimens were kindly identified by
Dr. I1. J. Scoggan, Ottawa.

89. Oxytropis viscidula {Rydb.) Tidestr. ssp. sulphurea Porsild,

Coll. July 4, in the Tetamagouche pass, elev. ca. 4600 1. (M).

It was rather difficult to determine the specimens sinee they have not yel
developed pods, bul according to Hultén's key (1947), they come close 1o
0. viscidula (Rydb.) Tidestr. O, wviscidula s.str. has, however, porple, aid
purple-drying, flowers, whereas our specimens have pale yellow flowers,
drying whitish. Neither do the plants have yellowish hairs at the base, bul
long whitish strigose ones. They also agree well with dried material of O, pisci-
dula ssp. sulphurea Porsild from the National Museum, Otlawa.

90. Hedysarum alpinum L. ssp, americantm (Michx.) Fedtsch. var. grandi-
florum Rollins.

Coll. June 10, N of Quill creek camp, elev. ca. 5000 ft. (M).

This specimen has flowers well over 15 mm long, their color a deep purple,
the keel reaching far in front of the other floral parts. It is therefore casily
determined as var. grandiflorum Rollins,
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91. Hedysarum Mackenziei Richards.
Coll. June 16, in the Tetamagouche pass, elev, ca. 4600 ft. (M),
This species was only observed once, in the Tetamagouche pass.

92, Empetrum hermaphroditum (Lge) Tlagerup
Coll. June 10. N of Quill creek camp, elev. 4500—1600 ft. (M]).

The two species Empetrum nigrum and E. hermaphroditiun are biologically
well separated, sinee they have different chromosome numbers, nigrum 2n— 26,
hermaphroditum 2n=>52 (Hagerup 1927]. Also, they have different ecological
requirements in Alaska-Yukon, E. nigrum generally being more southern and
coastal, and E. hermaphroditum more northern and interior. Overlapping
occurs though, and it is difficult to separale sterile herbarium specimens. But
specimens with flowers or herries are never difficult, the bisexual flowers or
the berries wilh persistenl slamens being good charaeteristies for E. herma-
phroditum (cf. Hultén 1947, Porsild 1951}). Also the number and distribulion
of berries on the shrubs, few and distant in F. nigrim, usually many and
dense in E. hermaphroditum, is a good indicator of the species.

E. hermeaphroditam is nol abundant in the Quill creek area, but occurs
here and there in the wooded area, oflen near the tree limitf.

93, Shepherdia canadensis (L.) Nuth

Coll, June 28, in the Tetamagouche pass, elev. ca. 4600 ft. (M},
This shrub is common in the spruce willow arcas along creeks and streams.

94, Chamacnerivm angustifolivm (L.) Scop.

Coll. July 10, along the Quill ereek road towards Alaska Ilighway, elev.
3500—4000 £t. (M).

This is a fairly common species along trails and roads, as well as river banks.
The plants vary much, bul most of the colleclions are tall, none small enough
to warrant the name var, infermedium (Wormskj.) Fern. One white-flowered
specimen (. albiflorum {Dum.) Hausskn.} was collected.

95. Chamaenerinm latifolinm (L) Sweet

Coll. July 11, 20, and 23, all around Quill creek camp, elev. 1000—500 ft. (M).

This species is rather common all over the Quill creek area, and il scems
to prefer moist draws, reaching sometimes quite high allitudes.

G6. Buplearum americanum Coull. et Rose

Coll. July 23, near Quill creek camp, elev. ca, 4600 ft. (M}, and July 31,
N of Quill ereck camp, elev. ca. 4300 ft. (F}.

This species is common in Yukon, possibly with the exception of the south-
east corner, where it has not yet been eollected. Our two specimens are rather
low, measuring 6 to 11 cm in height respectively.

97. Pyrola grandiflora Radius.

Coll. June 9, near Quill creek camp, elev. ca. 4000—4500 ft. (M},

All our specimens belong to P. grandiflora s.str. with few, but large flowers,
2 to 242 em in diameter, and bright vellow anthers. They are common all
over the area, but only in wooded parts.

13 Dolaniska Notiser 1956.
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98. Ledum groenlandicnm Oeder.

Coll. June 9, near Quill creek camp, elev. ca. 4000 fi. (M]).

For separating Ledum groenlandicum from L. decumbens the characieristics
of the inflorescence as given by Porsild (1951) are most reliable. The species
is common in the wooded vallevs all over the Quill ereek area.

99. Rhododendron lapponicum (L.} Wahlenb,

Coll. June 4, N of Quill ereek camp, clev. ca. 5000 ft. (M),

This rare high-alpine species was found only on rocks at ca. 5000 [t. altitude,
but was already flowering on June 4. Our plants match perfectly Scandinavian
specimens of this species.

100. Cassiope teiragona (L.1 D, Don.

Coll. June 9, around Quill ereck camp, elev. 4000—4600 fr. (M)

Our specimens belong with eertainty o C. letragona sstr. with long-
peduncled flowers overtopping the branches. The species was everywhere
abundant on slopes from 4000 —6000 ft.

101. Andromeda polifolia 1.

Coll. June 10, near Quill creek camp, elev. ea. 4000 ft. (M].
This rare species was collected in a boggv area. The specimens are quite
small, only 2 to 3 ¢m high. They were in flower on June 10,

102, Arctous rubra (Rehd, et Wils] Nakai
(Syn.: Arctostaphylos rubra (Rehd. el Wils.) Fern.)

Coll. June 29, in the Tetamagouche pass, eley. ca. 4600 ft. (F). and July 23,
near Quill ereek camp, elev. ca. 4000 ft. (M).

By 1889 Niedenzu had already distinguished the genus Arctous Irom Arcio-
staphylos. and this separalion has been generallv adopted by modern European
taxonomists, The name Arcious is, however, in spite of its -us ending a
feminine word. and the species name musl thus be A, rubra. not A ruber (ef.
Fernald 1914).

It is difficult to distinguish between non-fruiting specimens ol Arctons
alpina and A. rubra, hul as pointed out by Porsild (1951), the absence of eilia
on the leat margins of A rubra is a tairly good characteristic of this species.
Our specimens have no cilia on the leaf margins at all, and the fruiling spe-
cimen from the 23rd of July has beautifully red berries. The species is com-
mon evervwhere in the low spruce land, and is an appreciated food for the
bears of the area.

103. Upa-ursi procumbens Moench var. adenotricha (IFern. el MacBride!
D. Léve comb. nova, based upon Arclostaphylos Uva-ursi (L.) Spreng. var.
adenotricha Fernald el MacBride in Rhodora 16: 213 {1914},

Coll. June 10, and 23, near Quill ereek camp, elev. eca. 4000 feet. (M),

Since Duhamel (1755) published the name Uve-ursi with a hyphen (cf.
Schwarz 1949}, it antedates Aretostaphylos Adans. (17631 for this genus in
the strict sense. Consequently our common bhearberrv must be named Uva-nrsi
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procumbens Moench (Moench 1794), and the varietal name adenotricha (Fern.
el MacBride) musl be transferred to this name.

It is with some hesitation that our specimens are identilied as var. adeno-
tricha, but though the pubescence is short it is definitely glutinous, and can
thus hardly belong Lo var. coactilis (Fern. et MacBride) D, Love {comb. nova,
based upon Arctostaphylos Uva-ursi (1.} Spreng. var. coactilis Fernald el
MacBride, in Rhodora 16: 212, 1914), (el. also Hultén 1948, Porsild 1951

104. Vaccinium microphyllum (Lge) Hagerup

Coll, June 10 and 23. near Quill ereek camp, elev. ca. 4000 ft (M).

There scems Lo be a slight disagreement between Hultén (1947) and Porsild
(1951) regarding the existence of the so-called V. wliginosum L. var. alpinum
Bigel. in Alaska-Yukon. Hultén (Le.) maintains that it is common, Porsild (Le.)
that there is a type of V. wliginosum there, which does not correspond o
var. alptnum,. Both, howeyer, agree thal their plants have berries which are
sweeter and more palatable than those of V. aliginosum sstr. It therefore
seems likely that both are referring to the species V. microphyllum (lLge)
ITagerup which has very sweel berries. Furthermore, several herbarium sheels
of V. uliginosum from the National Museum. Ottawa, are actually specimens
of V. microphyllum, since they are stunled in growth and have smaller leaves.

V. microphyllum (L.ge) Hagerup is an arctic-alpine species, in Alaska-Yukon
probably often found at high altitudes in the mountains of the inferior and
along the Arctic Coast. It has 2n —24 chromosomes (ITagerup 1933). V. uligi-
nosum L. is a more southern species more often found in the lowland. It has
2n=48 chromosomes (Hagerup 1933), Without doubl, where the two species
meet, they are mixed, but do not hybridize.

105. Vaccinium Vitis-Idaea L. ssp. minus {Lodd.) Hull,

Coll. June 26, in the Upper Quill ereck valley, elev. 4000 4500 ft. (M).
Common in the spruce wood valleys and bogs.

106. Androsace Chamaejasme Host, ssp. Lehmanniana (Spreng.) Hull

Coll. June 4, N of Quill creck camp, elev. ca. 5000 ft. (M].

Our specimens are densely stiff-hairy and have large ereamy-while flowers.
They were found at high altitude. The ssp.-name seems preferable {ef. Hultén.
1948 to the name var. arctica R. Knuth used by Porsild (1951,

107. Dodecatheon frigidum DC.

Coll. June 10, N of Quill creck camp, elev. ca. 5000 ft. (M), and June 15.
in the Upper Quill creek valley, elev, 4500—5000 ft. (M),

There is o certain variation in the material collected. The specimen from
Upper Quill ereck valley is smaller, has a deeper blue flower with shorter,
rotundalte petals, and shorter and broader, almost triangular leaves, confrasting
to the taller, more slender type with long narrow paler petals, and longer
ovate-lanceolate leaves found in the mountains north of Quill creek camp.
Nevertheless they all seem to belong to D, frigidum, The species is fairly com-
mon in our enlire area along streambeds at 4000 to 4500 ft. altitude.
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Gentiana
Ll

Pending further cytotaxonomical studies on the division of the genus Gen-
tiana s. lat., it will in this paper be retained as such in its widesl sense,
including also the genus Gentianella (cf. D. Live 1933).

108. Genfiana algida Pall.

Coll, July 4 and 15, in the mountains N of Upper Quill ereek valley, elev.
ca. 5000 ft. (M).

The beautiful snow-gentian is rare in Yukon, and was seen only in the
high mountains north of the Upper Quill ereek valley in our area, It is fairly
short. 10—15 e¢m high only, and has 1 to 3 flowers, According to Hultén [1948)
it is characteristic of unglaciated areas.

109. Gentiana prostrata Ilaenke

Coll. July 16, in the NW corner of our area, elev. ca. 5000 L. (F}, July 24,
in mountains N of Quill creek camp, elev. ca. 5000 f1. (M), and July 26, near
Quill creck camp, elev. ea. 4600 ft. (I).

This little plant is very common all over our area in moist situations. When
collecting it the junior author observed that the flowers were sensilive to the
touch. He found that a few seconds after being lightly touched, the petals of an
open flower folded up into a bulblike state. The movement from fully expanded
lo completely closed took eca. 15—20 seconds and it took not less than half an
hour before the flower was fully open again. Tt is likely that this movement
serves to trap small inseels and so ensure pollinatlion, though the closing time
seems rather prolonged for this purpose and might allow the insecl to gel
away, It may also be, that the mechanisim works faster il some speeial trigger
point, likely to be set off by an insect, were found. Since we have not been
able to find any previous reports of gentians as insect trappers, this is probably
the first time it has been observed.

Both four- and five-merous eorollas were found on the plants collected. as
is also reported by Porsild {1951} from other colleclions.

110. Genliana propingua Richards

Coll. July 16, in the NW corner of our area, elev. ca. 5000 ft. (M}, and
July 23, in the mountains N of Quill ereek camp, elev. ca 4600 L. (F).

Our specimens are stunted, about 10 em tall, and very densely branched.
They are common on meadow-like slopes.

111. Phlox sibirica L.

Coll. June 17 and July 4, in the Tetamagouche pass, elev. ca. 4600 ft. (M),

Our plants have almost woolly Ieaves and the flowers vary from 5 to 10 mm
in width. They dry blue. The species is apparently rare in Yukon. It scems to
be resiricted to unglaciated areas.

112, Polemonium acutiflornm Willd.

Coll. June 10, near Quill creek camp, elev. ca. 4600 fl. (), and June 16
and July 2, in the Tetamagouche pass, elev. ca. 4600 ft.
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The pale blue, large-flowered P. acutiflorum Willd. is fairly common all
over our area, usually growing in the bottom of the vallevs, There is hardly
any variation between the plants collecled.

113. Polemonium pulcherrimum Hook.

Coll. June 16, in the Tetamagouche pass, elev. ca. 4600 ft. (M),

Of the two plants collected, one specimen has cerlain characteristics (lhe
large corolla and exserted stigma) in common with P. rofatum Eastw. Porsild
(1951) also noted such varialion among his plants. However, both he and
Hultén (1948) point out the wide variation within P. puleherrimum and (1l
this species is studied further both our specimens are besl placed under this
name, The species has been previously collecled from southern and weslern
Yukon.

114, Myosotis alpestris I°. W, Schmidt ssp. asiafica Vestergr,

Coll. June 19 (M) and July 24 (F), near and N of Quill creek camp. clev.
ca. 4000—5000 ft.

This beautiful plant is common in the entire area on alpine meadows up to
6000 ft. altitude.

115. Mertensia paniculata (Ait.) G. Don

Coll. June 9 (M) and July 24 (F}, near and N of Quill creck camp. clev.
4000—4500 ft.

None ol the specimens collecled here belongs Lo var. alashana (Britt.) Wil-
linms (ef. Hultén 1949), but are all of the main race wilh hairy sepals and
leaves strigous on the lower sides. The plant grows everywhere in wooded
areas, sometimes luxuriantly.

116. Castilleja hyperborea Pennell

Coll, June 26. Upper Quill creek valley, elev. 4000 —4500 ft. (M), July 4.
in the Tetamagouche pass, eleyv. ca. 4600 ft. (M}, and July 16, in the NW corner
of our area, elev. eca. 5000 ft. (M).

All the ecollections were made in slopes above the timberline. The species is
apparently rare and thus far known only from unglaciated parls of Yukon.
Porsild (1951) failed to find it along Canol road in southeast Yukon.

Our specimens vary quite a deal as to the eolor of the flower (greenish
vellow, elear yellow, purplish yvellow) hut the bracts vary only slightly in the
degree of purpleness.

The specimens were Kindly indentified by Dr. H. J. Scoggan, National
Museum, Ottawa.

117. Pedicularis capitata Adams

Coll. June 28, in the Tetamagouche pass. elev. ca. 4600 ft. (IV), and July 10,
along the Quill creek road lowards Alaska Highway. elev. ca. 4000 ft. (M).

This species prefers mossy, wooded valleys. Tt was the least common of the
five Pedicularis species found in our area, though nol rare,
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118, Pedicularis labradorica Wirsing

Coll. June 26, in the Upper Quill ereck valley, elev, 40004500 ft. (M),
This species is found evervwhere in the wooded areas,

119, Pedicularis fanata Cham. et Schlecht.

Coll. June 4, near Quill ereck camp, clev. 4000 4600 ft. (M),
This species is locally abundanl in alpine meadows hetween 4000 and
4600 ft. altitude throughout the area. On June 4th it was in full bloom.

120, Pedicnlaris Oederi Vahl.

Coll. June 10, in the mountains N of Quill ereek camp, elev, ca. 4500 ft. (M.

Though considered rare and restricted to the unglaciated western parts of
Yukon (cf. Porsild 1951), this species is fairly common in our area. Qur
specimen agrees well with material of the same species from Scandinavia (ef.
Hultén 1949).

121. Pedicularis verticillaia 1.,

Coll. June 15, in the Upper Quill creck valley, clev. 1000—4500 ft. (M),
July 7, in the Tetamagouche pass, elev. ca. 4600 L. (IF), July 23 and 24, near
and N of Quill creck camp, elev. 4000—4600 (t. ().

Most of our specimens are slender and gracile, Though this species scems
to be very rare in Yukon, reaching it from the west and along the Arctic
Coast, it is the most common Pedicularis in our area, Also Bakewell (1943)
found it in several places between Burwash landing and Woll (Steel's) creek
glacier,

122, Galium seplentrionate R. el S.

Coll. July 10, along the Quill ereek road to Alaska Ilighway, elev. 3500—
4000 It. (M),

As pointed out by Love and Love (1954), the American species, which cor-
responds Lo the European G. boreale L., has a typical growth, hairy nodes
and larger anthers. It is common along roads and often seen in meadows.
though not above the timberline.

123. Linnaea borealis L. ssp. americana (Forbes) Hult.

Coll. June 15. in the Upper Quill creek valley, elev, ca. 4500 fi. (M),

This species is common everywhere in the wooded area. The specimens
collected are all typical ssp. americana with funnel-shaped corollas, indis-
tinguishable from specimens from Manitoba {ef. Hultén 1949, Porsild 1951).

124, Vialeriana capilata Pall,

Coll. June 26, in the Upper Quill creek valley, elev. ea. 4500 [t (M.

Our specimens were collected in a wet, sandy locality along the creek. They
helong to the type variety of the species, and cannol be referred to var, breae-
teosa Hull, (Hultén 1949]). Tt is one of the species belonging to the unglaciated
parts of Alaska and Yukon and has not yet been found cast of the Yukon river
{ef. Porsild 1951).



A PLANT COLLECTION FROM SW YUKON 203

125, Campanula lastocarpa Cham.

Coll. Aug. 4, in the NW corner of our area, elev. 5500—6000 ft. (M).

This low, large-flowered blue-bell with ils deep blue, wide open corolla was
found on the very peak and the highest ridges of the mountain. According to
Porsild {1951) il is reslricted to acid rocks.

126, Campanula uniflora 1.

{New to Yukon.| Coll. June 26, in the Upper Quill creck valley, elev.
ca. 4500 ft. (M).

Macoun (1899) reports that Tvrrell has found Campanulea uniflora at Forly-
mile river, Yukon. but the find has been impossible to verify. It does not seem
unreasonable that the plant should grow in the Fortyv-mile river district, since
it has heen found in several other places inside the big unglaciated area of
Alaska. Another locality close to the Alaska-Yukon border is White river,
where Eaton collected this species in 1909 (cl. Huli¢n, 1949). This locality 1s
not very far from our Quill creck area (ca. 60 miles W), and in the same
general region on the eastern slopes of the SU Elias- Wrangel Mountains-chains.
One may therefore expect to find more of this species in the southwestern
corner of Yukon, especially in nunatak areas.

Our specimen. a single plant only, is very typical with a hairy calyx and a
small, narrow corolla.

127, Solidago multiradiata Ail

Coll. June 26. in the Upper Quill creek valley, elev. ea. 4600 ft. (I'), July 5, in
the Telamagouche pass. elev. ca. 4600 ft. (M], and July 31. necar Quill ereek
camp. elev. ca. 4000—4500 L. (I').

This species 18 not very rare in the area, found generally in wooded vallevs.

127 a. Solidago multiradiata Ait. var. scopolorum Gray.

Coll. July . in the Tetamagouche pass, elev. ca. 4600 ft. (M}, July 10, along
the Quill creek road to Alaska Highway, elev. ca. 1000 {t. (F). and July 31,
near Quill ereek camp, elev. 4000—4500 ft. (F).

The tall, sturdier and dark green, compact-headed variety is more often
mel with than the typical race in the Quill ereek area. It always seeims to be
well separated from the typical variety and may possiblyv be a distinet species

128, Aster alpinus L. ssp. Vierhapperi Onno.

Coll. July 15, m the mountains N of Upper Quill creck valley, elev. ca.
5000 ft. (M), and July 23, N of Quill creek camp, elev. ca. 4600 fi. (I}

All our specimens have pink ravs. which, according to Porsild {19311 is
common when the planls grow on a calcareous ground. Their pubescence is
uot very dense. though all the specimens are somewhat viseid.

129, Aster sibiricns 1.

Coll. July 10. along the Quill creek road. towards Alaska Highway, cley
ca. 4000 ft. (M.

Our specimens were kindly identified by Dr A, Cronquist of the New York
Botanical Garden. He ascribes them to var. meritus (A Nels.i Raup. They are
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about 15 em tall and have serrate leaves, the underside of which is tomentose
as are also the stems. The number of heads varies from one to three.

130, Erigeron angulosus Gaud. var., keantschaficus (DC) Hara,

Coll. July 10, on a meadow along the road to Alaska Highway, elev, 3500—
4000 It

I'or the discussion regarding the correct name of this species, ef. Hara (1939),
Cronquist (1947) and TIultén (1950).

Our specimen grew on a moist meadow and had immalure fruits at the
date of collecting,

131. Erigeron grandiflorus Hook.

Coll. June 26, in the Upper Quill ereek vallev, eley. 40004500 ft. (M. and
July 31, near Quill ereek camp, elev. 4000—4600 1. (I7).

After thorough consideration we dare to name our plants L. grandiflornus
Hook. and not E. gukonensis Rydb. It seems that Porsild (1951) considers
all plants from Yukon previously identified as grandiflforus 1o be yukonensis.
IHHowever, our plants are all under 15 em high, have yellowish. woolly hairs
on the involuere and have lanceolale, not linear-lanceolate, stem-leaves. They
are distinetly different from E. glabellus var. pubescens, which E. yukonensis
seems 1o approach. The ravs are longer, broader and fewer in our E. grandi-
florus than in E. glabellus var. pubescens. E. grandiflorus seems Lo be fairly
rare both in Alaska and Yukon.

132, Erigeron humilis Grah.

Coll, June 28, in the mountains N of Upper Quill ercek valley, elev. ea.
5500 . (M), July 15, in the mountains N of the Tetamagouche pass, elev. ca.
5500 ft. (M), and Aug. 1. N of Quill creek camp, elev, ca, 5000 ft. (F).

In using the name FE. humilis Grah. for the species previously called
12, unalaschkenses (DC.) Vierh. we follow Cronquist (1947 and Hultén (1950].

This species was colleeted on ledges and summits of the mountains, and all
are ol the stunted alpine type mentioned by Porsild (1951}, They measure not
over 8 em in height, are densely eaespitose, and have small heads with bluish-
black involucre.

133, Antennaria megacephala Fern.

Coll. June 27, N of the Tetamagouche pass. elev. ca. 5000 ft. (M.

The plants were found on a talus slope. are all very small, only 3 to 4 em.
and monocephalic. The species seems to be rare in Yukon, and is previously
reported only from southeast Yukon and northern British Columbia,

134, Achillea borealis Bong.

Coll, July 10, along Alaska Highwayv near junction with Quill ereek road.
elev. ca. 3500 ft. (M).

The name A, borealis Bong. is without doubt correet for the W, American
population, which is hiologically and geographically different from the
5. American (Greenland-Teeland) population. {(cf. Clausen, Keck and Hiesey
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19481, Our planls, which are common in meadows along the road. include
also f. rosea, which is scattered sparsely evervwhere, especially in alpine
situations.

135. Achillea sibirica Ledeb.

Coll. July 10, near Alaska Ilighway and its junction to Quill ereck road,
elev. ca. 3300 {1, [(M).

This species seems limited to the interior more or less unglaciated parts of
Alaska-Yukon, Porsild (1951) did not see it along Canol road. southeast Yukon.
Qur specimen grew in a meadow together with Achillea borealis.

136. Artemisia arclica Less.

Coll. Aug. 2, in the NW corner of our area, elev. ca. 3000 ft. (M].
Our specimen is short with a simple, spikelike inflorescence, hardly lanate
at all. The leaves are completely glabrous,

137. Artemisia Kruhsiana Bess.

Coll. July 15, in the Upper Quill creck valley, elev. ca. 4500 ft. (M. and
July 19. near Quill creck camp, elev. ca. 4500 ft. (F).

Hultén (1950} regards A. Kruhsiana as identical with A, Tyrrellii Rydb.
whereas Porsild (1951) holds that the latter is identical with A. alaskana
Rydb. Hultén's (Le.) key and picture (on p. 1363] places our specimens in
A. Kruhsiana, characlerized by leaves which are cleft into three main parts
with end-lohes widening lowards the obtuse Lip, and silvery-silky pubescence.
They are definitely not A, alaskana which has ils leaves cleft into 5 parls
with narrow endlobes and a tomenlose pubescence.

The general distribution of the two species. A, Kruhsiana and A, alaskana,
is similar and scems restricted to the high mountains of the inlerior of Alaska
and southwestern Yukon. reaching south into the Rocky Mountains. They
undoubtedly exist side by side.

138, Artemisia Tilesii Ledeb.

Coll. July 19, near Quill ereek camp, clev. 40004500 ft. (M),

The specimens have leaves that are somewhat suggestive of the ssp. Gor-
mani (Ryvdb.) Hull. {cf. Hultén 1950. Fig. 2 e. p. 1575), bul the flower heads
are rather big and it is preferable lo identify the material for the lime being
as the species in its wider sense. The species has previously been collected in
this area (ITultén 1950, Porsild 1951).

139, Petasites frigidus (L.} Fries

Coll. June 10, near Quill ereek camp, elev. 40004500 1. (M).
A common. bul very variable species, The leaves were collected at a later
date.

140. Arnica alpina (L.) Olin ssp. angustifelia (Vahl.) Maguire

Coll. July 16, in the NW corner of our area, elev. ca. 5000 ft. (M}, and
July 19, near Quill ereek camp, elev, 4000—4500 ft. (M),
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140 0. Arpica alpina (L) Olin ssp. atlenuala (Greene) Maguire

Coll. July 16, in the NW corner of our area, elev. ca. 5000 L. (M},

Specimens of this subspecies were kindly identified by Dr. A, Cronquist.
New York.

When Hultén (1950) wrote his Alaska flora, the ssp. angustifolia had been
found only on the Arclic Coast of Yukon and in the northern part of Alaska.
Porsild (1951}, however, collected it in southeast Yukon, and our specimens
of ssp. angustifolin were found growing side by side wilh ssp. atfemiata al
high altitude in the Quill ereek area,

141. Arnica Lessingii Greene.

Coll. July 15. in the mountains N of Upper Quill creek vallev. elev. ca.
5000 ft. (M).

Looking al the distribution of this easily recognizable specics with its
drooping head {cf. Hultén 1950, Porsild 1951), one is not al all surprised by
finding it in the Quill creek area. The planls were not common, bul certainly
far from being rare.

142, Arnica louiseana Farr. ssp, frigida (Meyer) Maguire

Coll. July 16, in the NW corner of our arca, clev. ca. 5000 ft. (M}.

This subspecies secms to be very rare in Yukon and has been eollected only
Iwice before, once at Kluane Lake, (Clarke, no 292; ef. Porsild 1951). Our
specimens were identified by Dr. A, Cronquist.

143, Senecio alropurpurens (Ledeb.) Fedtsch, ssp. frigidus (Rich.) Hulb

Coll. June 10, N of Quill creek camp. clev. ca. 4500 ft. (M),

The specimens ol this race are quite typical, and plants bolth with and
without radiale heads were collected. The ligules when present are pale vellow.
This seems to be the most common race of S. atropurpureus in Alaska-Yukon,

4. Senecio fuscatus (Jord. et Fourr.) Hayek

Coll, July 16, in the NW corner of our avea, elev. ca. 5000 . (M.

Our specimens were kindly identified by Dr. A, Cronguist. The species does
not seem to be well known in Yukon, and according to Hultén (1950} it has
bheen collected only on the Arctie Coasl. However, it has also been found al
While river (coll. Eaton 1909; cf. TTultén le.), which is only about 60 miles
west of Quill ereek. and in the same general region.

145. Senecio hyperborealis Greenm.

Coll, July 16, in the NW corner of our area, elev, ca. 5000 f1. (M),

Dr. A Cronguist identified our only specimen of this rare species, In Yukon
it was previously known only from Dawson and Whitehorse (ef. Porsild 1951},

146. Senecio Kjellmanii Porsild.

Coll. June 26. in the Upper Quill ereck valley, elev. ca. 4000 5000 ft. (M}.
According to Hultén (1950} S. Kjellmanii is synonymous with S. afropurpu-
rens (Ledeh.) Fedtsch, var, tomentosus (Kjellm,) ITult. Porsild (1951}, how.
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ever, holds that it is “abundantly distinet” from both S. aftropurpureus and
its var. Ulmeri (Steff.] Porsild. Our specimens from the Upper Quill ereek
valley agree exactly with herbarium sheets from the National Museum, Ottawa,
determined by Porsild as S, Kjellmanii. Tt was previously collected at Kluane
lake by Clarke (no. 284: ef. Porsild 1951}.

147. Senecio lugens Rich.

Coll. June 20, in the Tetamagouche pass, elev. ca. 4600 ft. [M].
A common species throughoul Yukon. Our specimens, identified by Dr.
A. Cronquist. are very vigorous, about 30 to 40 em fall.

148, Senecio resedifolius Less.

Coll. June 26, in the Upper Quill ereck valley. elev. 4000 4500 ft. (M), and
July 16, in the NW corner of our area, elev. ca. 5000 ft. (IF).

Our specimens were identified by Dr A. Cronquist. They represent a rare
caleiphile species in Yukon, more common, it seems, towards the north, but
also previously colleeted at Kluane lake (ef. Porsild 1951) and Wolf (Stecl's)
Glacier (Bakewell 1943).

149, Sawssurea viscida Talt. var, gukonensis (Pors.) Hult

Coll. Aug. 11, along the Quill creek road towards Alaska ITighway, elev,
ca. 3500 ft. (M.

This peculiar species was collected in a bushy area along the road. The
plants are dwarfed and aracnoid, but only slighlly viscid. They are identical
with ultén’s picture (ITultén 1950, p, 1628) of this species, and very different
from the pictures of S, angustifolic on the same page. The species is rare in
Yukon.

150. Taravacum flavovirens Ilaglund (7)

Coll. June 9, near Quill ereck camp. elev. ca. 4000 L (M).

As Turaracum generally is a very difficull genus we do not dare to be too
definite regarding the identity of our material. Still it agrees well with Hag-
lund's (1948) deseription as well as his pictures of this species, and further-
more it has previously been collected at Whitehorse and at Haines. which is
not far from Quill creek.

151. Taraxacum sp.

Coll. July 15. in the mountains N of Upper Quill creek valley, elev. ¢
2000 ft. (M.

This is a low, caespitose type of Tararacum with a 5—10 cm long and aboul
{ e¢m broad leaf, the upper part of which (ahout /3 to Y2 of the blade) is
entire and broad-obtuse, the lower part deeply dentate with lobes somewhal
pointing towards the cuneate hase and confluent winged petiole. The flower-
head is 2—2 Y3 em broad, the outer involucre short wilh a wide hase and
almest triangular in oulline, the inner involucre about 1—1 '/2 em high, narrow
and with cartilaginous tips. The ligules are clear vellow. The achenes have
spiny tops and a crooked beak. We have nol been able to identify it with
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any previously deseribed speecies. Our specimen has been forwarded lo the
State Museum of Natural History, Stockholm.

152, Crepis elegans Iook.

woll, July 10, along Quill ereek road, towards Alaska IHighway, elev. ca.
3500-—4000 fr. (M),

Our specimens were identified by Dr I1. J, Scoggan, Nalional Museum,
Ottawa, They are over 20 em tall, slender, with an elongated inflorescence, and
short petioled, elliptie-linear leaves. It is not very common in Yukon.

153, Crepis nana Richards

Coll, July 10. along the Quill ereek road lowards Alaska ITighway. elev.
e, 3500—4000 ft. (M.

Porsild (1951) considers this a rare arclic-alpine species, limited to cal-
careons slide-rock, bul our specimens were collected on a meadow close lo
Crepis elegans. It is a low, tufted plant, only about 4 em lall, very compact
and with a taproot almost 15 em deep. The leaves are long-pelioled and
broadly ovate,

Literature cited

ADANSON, M. 1763, Familles des plantes. - Paris.
ASCHERSON, P, and GRAEBNER, P. 1896. Synopsis der millelenropiiischen Flora, T, —

Leipzig,
—— -— 1012, Synopsis der mitteleuropiischen Flora, 1. 2 Aufl, — Leipzig,
Baentrz, €. 1891, Herbarinm earopaeum. No, 6510, — Konigsherg.

BAKEWELL, A, 1943, Botanical collections al the Wood Yukon expedilions ol 1639
41. Rhodora 45; 305—316.

Bostock, H. S, 1952, Geology of Northwest Shakwak valley, Yukon Territlory. —
Geol. Survey Canada Mem. 267,

CHAMISSO, A. v, and SCHLECHTENDAL. D. F. L. 1828, De plantis in expeditione specu-
latoria Romanzoffiana observatis. — Linnaea 3.

CrLAUsEN. J.. KEck, D. D. and Hiesev. W. M. 1948, Experimental studies on the
nature of species. I, Environmental responses of climatic races of Achillea.

Carnegie Inst. Wash. Publ. 581: 1—129.

Croxguist, A. 17, Revision of the North American species of Erigeron. north of

Mexico, Brittonia 6: 121—302.,

DEsvaux, 1827, (Lycopodium Selago var, appressam.) Ann, Sec. Linn. Paris
G: 180,
Druny, W, H. & Roruins, R, C. 1952, The North American represeniatives of Sme-
lowskia (Cruciferae). — Rhodora 54: 85—114,
DunaMmern pv Moxsceau, I L. 1755, Traité des arbres et arbustes, qui se cultivent en
I'rance en pleine terre. — Paris,
ExMaN, ELisaper. 1931, Contribution to the Draba flora of Greenland, 1L — Svensk

Bol, Tidskr. 25: 465—494.
IFABERGE, A. C. 1942, Genetics of the Scapiflora section of Papaver. 1. The garden
Ieeland poppy. — Journ. of Genel. 44: 169—193.



A PLANT COLLECTION FROM SW YUKON 209

1944, Genetics of the Scapiflora section of Papaver, 111 Interspecific hybrids
and genelic homology, — Journ of Genel. 46: 125—149.

Fenpe, F. 1909, Papaveraceae. — In ExGLeER: Das Pflanzenreich 1V: 1—130.,

FFERNALD, M. L. 1914, The alpine bearberries and the generic status of Arctous, —
Rhodora 16: 21—33.

— 1934, Draba in temperale northeastern America. — Rhodora 36: 285—305.

FFERNALD, M. L. and MAcBrine, J. F. 1914, The North American varielies of Arcto-
staphylos Uva-ursi. — Rhodora 16: 211213,

Flora of Murmansk, I. Leningrad 1953.

Fosix, A, 1930, Pteridophyta. 1. Filices. — Flora Sibiriae et Orientis extremi 5: 1—
218,
1934, Cystopleris. — Flora 555R I: 24 —26.

Hanad, 15, 1944, Die Gefiisspllanzen des “Sassengebietes”™ Veslspitzbergen, — Norges
Svalbard- og Ishavsunders., Skrifter §7: 1—72.

Hacerve, O, 1927. Empetrum hermaphroditum (Ler] HAGERUP, a new letraploid.
bisexual species. — Dansk Bot. Arkiv 5, 2: 1—17.

— 1933, Studies on polyploid ecolypes in Vaeccinium ufiginosum L. — Heredilas

18; 122—128.

HacrLunp, G, E. 1948, Further contributions to the knowledge of the Tararacum
flora of Alaska and Yukon. — Svensk Bot. Tidskr. 42: 207 —336.

Hara, H. 1939. Some noles on the bolanical relation between North America and
Eastern Asia. — Rhodora 41: 385—392.

HEDBERG, O. 1946, Pollen morphology in the genus Polygonum L. s. lal, and its
taxonomical significance. — Svensk Bot, Tidskr. 10: 371—404.

lHormen, K. 1952, Cylological studies in the flora of Peary Land, North Greenland.
— Medd, om Gronl, 128, 5: 1—40,

Horx, K. 1938. Chromosome numbers in Scandinavian Papaver species. — Avhandl.
Norske Vidensk.-Akad. Oslo. I. Mal.-Nat, KI. 1938, No, 5: 1--13.

Hurren, I 1928, Flora of Kamtschatka and the adjacent islands. II. — Kungl
Svenska Velensk. Akad, Handl, Tredje Serien, Vol 5, No. 2: 1—218.
1937, Flora of the Aleutian Islands. — Stockholn,

1940, History of botanical exploration in Alaska and Yukon Territories from
the lime of their discovery to 1940. — Bol. Nofiser 1940: 280—316.

— 1941 1950, Flora of Alaska and Yukon. I—X. — Acla Univ. Lund, N.F. II,
A7T—46: 11902,

Husticu, 1. and Prrrersos, B, 1944, Noles on the vascular plants of the cast conast

of Newfoundland-Labrador., — Mem, Soec. Fauna ¢l Flora Fennica 19 (1942
—43).
IIYLANDER, N. 191, Firteckning éver Skandinaviens viixter 1. Kirlvixter. -~ Lund.

—— 1945, Nomenklatorische und systematische Studien iiber nordische Gefisspflan-
zen, Uppsala Univ. Arsskr. 1945, 7: 1—337.

— 1953, Nordisk kérlvixtflora, I. — Uppsala.

Komarov, V. L. 1936, Polygonaceae. — IFlora SSSR V.

LarseN, K. 1952, Udbredelsen i Gronland al Cystopteris fragilis coll. med piggede
og vortede sporer. — Bol. Tidsskr. 19: 39—44.

Lip, J. 1952, Norsk flora. 2 ulg. — Oslo.

Linnagus, C. 1753, Species plantarum. Holmine.


http://Dan.sk

210 DORIS LOVE AND N. J. FREEDMAN

LIUNGDAHL, H. 1922, Zur Zylologie der Gallung Papaver. Vorliufige Mitteilung.
Svensk Bot. Tidskr. 16: 103—114.
1924, Uber die Herkunft der in der Meiosis konjugicrenden Chromosomen bei
Papaver-Hybriden, — Svensk Bot., Tidskr. 18: 279 -201.
Love, &, 1948, Grodur nyrzt & Hornstrondum. — Nattarufr, 18: 97—112.
— 1954, Cytotaxonomical remarks on some American species of circumpolar taxa.
- Svensk Bot. Tidskr. 48: 211—232,

1955 a, Cyxtotaxonomical notes on the Icelandie Papaver. — Nytt Magasin f.
Botl. 4 iin press).
—— 1955 b. Biosystematic remarks on vicariism. — Acta Soc. pro Fauna et Flora

Fennica 17 (in press).
Live, A, and Love, 1. 1948, Chromosome numbers of Northern plant species, —
leelandic Univ. Inst. Appl. Sei., Dept. of Agrie. Rep. B, 3: 1—131.

and — 1954, Cytotaxonomical sludies on the Northern Bedstraw. Amer,
Midl. Natural. 52: 88—105.

— and - 1956, Cytolaxonomical conspeclus of the leelandic flora, — Acta
Horti Gotoburgensis (in press).

Love, 13 1953, Cylolaxonomical remarks on Gentianaceae. - - Hereditas 39: 225 235,

LunnsTrROM, . 1923, Uber Papaver nudicanle L. and P. radicatum ROTTB. in Fenno-
shandia und Arktis sowie iiber einige mil P. nudicanle verwandle Arlen, —-
Acta Horti Bergiani 7: 403—130.

Mackenzie, K. K. 1935. Cyperaceae. — North Am. Flora 18, Part 4: 169—240.

Macoux, J. 18949, List of plants collected by J. B. Tyrrell in the Klondyke region 1899,
— Oftawa Naturalist 13: 209 218,

Manton, 1L 1950, Problems of eylology and evolulion in the Pteridophyla. Cam-
bridge.
Marie-Vicrorin, Fr. 1927, Les Equisetinées du Québee. — Contr. Lab. Bot. Univ.

Montréal 9: 1—137.

Mogexch, K. 1794, Methodus plantas horli hotanici et agri Marburgensis a stamineum
situ deseribendi. — Marburgi Cattorum.

Moone, I, 1848. Handbook of Brilish ferns, — London.

MuriLer. J. 1954, Preliminary map. Kluane Lake (west halll. Yukon Terrilory, -
Geol. Survey of Canada Paper 53: 20,

NiEpeENzu, F. 1889, Ueber den anatomischen Bau der Laubblitter der Arbuloideae
und Vaccinioideae in Bezichung zu ihrer systemalischen Gruppierung und geo-
graphischen Verbreitung. — Engl. Bot. Jahrb. 11: 131—263.

NorpHaGEN, R. 1931, Studien iiber die skandinavischen Rassen des Papaver radi-
catum RoTTr, sowie cinige mit denselben verwechselte neue Arten. Vorliufige
Mitteilung, — Bergens Mus, Arshok 1931, Naturvidensk, Rekke, Nro 20150,
1939, Bidrag il fjellet Paltsas flora. Eit nyit funn av Stellaria longipes. — Bot.
Noliser 1939: 691—700.

~ 1940. Norsk flora, — Oslo.

PonrsiLp, A, E. 1939. Conlributions lo the flora of Alaska. — Rhodora 41: 141—183,
199 254, 262—301.

— 1945, The alpine flora of the east slope of the Mackenzie Mountains, N.W.T.
~— Bull. Nat. Mus., Canada 101: 1—35.

- 1951, Botany of southeastern Yukon, adjacent to the Canol Road. — Bull, Nat.
Mus., Canada 121: 1—400.



A PLANT COLLECTION FROM SW YUKON 211

PursH, I7. 1814, Ilora Americae Septentrionalis; or, a sysltemalic arrangement and

description of the plants of North America. — London.

Ravaoxp, M. 1950, Esquisse phytogéographique du Québec. — Mém. Jard. Bot
Montreéal 5:1—147.

RotaMaLer, W. 1944, Pleridophyten-Studien, 1. — Feddes Repert. 54: 55—82.

Rorreiir, C. F. 1767. Afhandling om en Deel enlen gandske nye eller vel forhen
bekiendte, men dog for os rare Planter, som i Island og Grinland ere fundne,
tilligemed en kort Indledning om Urtelrens Tilstand i Danmark. — Kbh.
Vidensk. Selsk. Skr. 10: 393—468.

Rousseau, I, and Raysmoxnp, M. 1952, Quelques entilés nouvelles du nord du Québec.

- Natural. Canad. 79: 81—84.

ScHxEIDER, C. 1920, Notes on American willows, VIII, — Journ. Arnold, Arb. 1:
211—232.

Scuwarz, O, 1949, Beitriige zur Nomenklatur und Systematik der mitteleuropéischen
I"lora. Mitt. Thiiring. Bol. Ges, 1:82--119.

Sim, J. 1848, (Cystopleris Dickieana Siv.| — Gardeners’ Journal 1848: 308.

SMarn, G K. 1901, Contributions to the botany of the Yukon Territory. — Bull.
New York Bot, Garden 2: 101—186,

Svcrvga, T. 1940, Chromosome sludies on Papaveraceae with special reference to the

phylogeny. — Cylologia 10: 558—576.
TroMAs, M. K. 1953, Climatological map of Canada. - Nal. Res. Council Publ
no. 3151,

Tormarcuey, A, 1923, Uher die europiischen Rassen von Papaver radicatim ROTTE.
— Not. Syst. lerb. llort. Bot. Petrop. t. 1V fasc. 11—12,
— 1927, Uber die Formen von Papaver radicatum RoTTR. und ihre Verbreitung
in Skandinavien. — Svensk Bot. Tidskr, 21.
TrELEASE, W. 1904, The ferns and fern allies of Alaska. — Wash. Acad. Sci. Harri-
man. Alaska Exp, 5: 375—398.
Waaner, W, H. 19535, Cytotaxonomic observations on North American ferns.
Rhodora 57: 219—240.
Wanr, 11, A, 1954, A preliminary study ol the genus Chenopodinm in North America.
- Barlonia 27:1—46.
WicGins, I Lo 1054, Cystopteris dickicana and Woodsia glabella in arclic Alaska. —
Amer., Fern, Journ, 4+4: 97—108.



BOTANISKA NOTISER 1956 - VoL. 109 - Fasc. 2 - Luyzp

Morphological terminology relating to female
charophyte gametangia and fructifications

By HENNING HORN AF RANTZIEN

[n spite of the considerable number of investigations devoted to the
female reproductive bodies and fructifications of the Charophyla, there
is no generally adopted system of terms. This statement applies less to
fossil remains though the terminology of students working in this
field is far from complete agreement — than to developing and malture
female gametangia and fructifications ol recent Characeae, in respect
ol which the terminologies present considerable difficultics,

In this paper the wriler will suggest a morphological terminology
which deviates considerably from the terms usually employed m fext-
books. Terminologieal changes are always inconvenient, but they seem
necessary in the presenl case seeing thal several frequently used terms
either do not agree with the morphological concepls of these terms as
applied to other large groups of algae, or are used in rather different
senses by authors in deseribing charophytes.

[n choosing between alternative terms — and Llhere are usually
several the term which is mosl commonly used for a given morpho-

logical coneept has as a rule been selected in order Lo avoid unnecessary
alterations. Another, equally important point has been to fix upon
terms that are unambiguous, i.e. have not been commonly applied to
olher morphological concepts in other algal groups or have not in
desceriptions of charophytes been used for other organs or tissues. The
lerminology suggested in this paper is a compromise between these
— somelimes ralher contrasling — points of view. No attempt has on
the other hand been made to apply any principle ol priority when
selecting the terms. although 1 have in mosl cases tried to trace cach
chosen term back to its first appearance in the literature.

[ am aware that there are other — especially old — lerms thal relate
to the morphology of the female gamelangia and fructifications of the



FEMALE CHAROPHYTE GAMETANGIA 213

Characeae, and likewise thal more literature references to the various
terms mentioned might have been offered. No morphological charo-
phyte glossary like that ol Groves & Bullock-Websler (1920. pp. 72—
76) is, however, attempled. Older synonyms have moreover been sum-
marized by Bischoff {1842, pp. 739 742, Other dictionaries used with
prolil in writing the present paper are Linsbauer {1917), Jackson (1928,
and Moll (1934). Compleleness of references has not been altempted.
Important morphological investigations on charophyles are generally
cited. as well as the commonly used textbooks on morphological and
svstematical botany. bul the wealth of taxonomic papers relaling to
recent stoneworls have been included only exceptionally, since they
have generally adopted the morphological terms given by Groves &
Bullock-Webster (1920, 1924) or Migula 11897). The first interpreta-
Lion of charophyte morphology from a modern point of view was under-
laken by Braun in papers published in 1852—1853. and | have accord-
ingly made Lhese my “terminological starting poinl”. Most older terms
are nowadays of merely hislorical interest, since they were established
in connection with identifications and comparisons of gametangia with
angiospermous flowers: wilh few exceptions, they have therefore been
omilted from the discussions; representative assortments of such
obsolete terms are to be found in some old trealises, of which especially
Kaulfuss (1825) and Bischoff (op.c.) give detailed informalion and
references, The former moreover gives a useful historical review of the
various uses ot the terms.

1. Sporophydium and oosporangium

The considerable uncertainty as to the morphological interpretation of
the female gamelangium of the Characeae apparently caused some
denominational confusion,

Early students of this group interpreted the gametangium as a complele
female flower, and named it correspondingly (see Kaulfuss op.c., Bischoff
op. ¢.). Bischoffl himself (op. ¢., p. 739) chose the term weibliche Bliuthe
or Fruchtanfange Hofmeister (1852) who compared the female game-
tangium of the Characeae to the female sexual structure of bryvophytes. termed
it Archegonium f(ef. also eg. Unger 1853, p. 382). This was later adopted
by some English writers {e.g., Bennett 1878, p. 206, Vines 1878, p. 356, Bennett
& Murray 1884, p. 179), as by Schimper {1869, p. 219}, and recenily by
Andrews (1947, p. 213, expl. of fig.).

In his first detailed deseription of these structures Braun (18531 termed the
female gametangium alternatingly Sporenknospchen or Sporophvas
(p. 1), and Sporensprosschen (p. 68). These terms have been widely

4 Polamiska Noliser 1936.
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usced (e.g. by Nordstedt 1866, p. 1, Sachs L1868, p. 263, de Bary 1871, p. 227,
Schimper & Schenk 1879, p. 41, Overton 1890, p. 10, Migula 1897, p. 33, Wille
1897, p. 170, Linsbauer 1917, p. 659, Printz 1927, p. 423) and form, together with
the similar term Eiknospe (de Bary 1871, p. 237, Goebel 1882, p. 68, 1902,
P 283, 1918, p. 365, Stache 1889, p. 128, Kaiser 1896, p. 74, Goelz 1899, p. 1.
Losch 1912, p. 518, Ollmanns 1922, p. 453, Walther 1929, p. 33, Wallner
1932, p. 285), the most common expressions in the German deseriplions of
charophytes.

In his later studies (first in 1857, p. 338), Braun changed over to the non-
committal Sporangium (see also e.g. Stache op. ¢., p. 128, who allerna-
tively uses Eiknospe, Sporangium and Oogonium as syno-
nymous concepts). The French equivalent of this lerm, sporange, has heen
used by Le Maout & Decaisne (1868, p. 672) and others. The expression S po-
rangium has also been used for fossil Characeae remains (Unger 1850,
p. 31). Velenovsky (1905, p. 80} introduced the term Cystokarpium,
“wodurch zugleich die ITomologic mit den Rotalgen angedeutet wird”. The
homology is, however, less complete than Velenovsky supposed (this will to
some exlent be dealt with elsewhere) and his term is accordingly apt to cause
misunderstandings, Logically, it ought moreover to apply to the fructificalion
rather than to the gametangium. In his translation of Braun’s paper of 1853,
Henfrey (Braun & Henfrey 1853, p. 302) introduced the terms spore-bud
or sporophysa (orthographical error?j. T. F. Allen (1888, p. 10. fool-
note) finally re-inlroduced Braun's expression Sporophyas in the
slightly allered variant sporophydium. This seems a praclical, appro-
priate, and unambiguous term, well worth general adoption.

Celakovsky (1878, p. 49) on the other hand, procecding from another mor-
phological interpretation of the female gametangium, opposed Braun’s terms
and suggested the expression behiilltes Oogonium (as to the use of
oogonium for the female reproductive organ, see belowi. A somewhal
similar terminology wilh application to Quaternary remains of the Characeac
was developed by Woloszynska (1938, p. 184), who employed the term b e-
rindetes Oogonium of structures, that morphologically scem to cor-
respond to female gametangia (see section 5 of this paper).

Most of the above expressions are characterized by the inlerpretation of the
complex female gamelangium of the Characeae as an organ sui generis, which
cannot be perfectly homologized with the female gametangia of other algae.
Another usage, viz. of the term oogonium (Germ. Oogonium, Fr.
oogonel of the entire female gamelangium of the Characecae, seems to be
due 1o a misinterpretation of the gametangium as corresponding to the oogo-
nium of other algae, i.e. the unicellular egg-cell in vogamous
algae. The use of the term oogonium with respect to the Characeae
can be traced back to de Bary (1871, p. 237), but he used il only to
designate the egg-cell and its sterile sister-cells (see p. 219). Some students.
Stache (1889, p. 128, Debski (1897, p. 229, 1898, p. 641), and van Tieghem
(1891, p. 1262), misapplied this term lo the whole female gametangium, This
usage was adopted in important morphological investigations {(Ernst 1901,
p. 1, Sluiter 1910, p. 136, Tuttle 1924, p. 413, 1926, p. 228, Schmucker 1927,
p. 781, Stewart 1937, p. 179), in several lextbooks (e.g. Seward 1898, p. 223,



FEMALE CHAROPHYTE GAMETANGIA 215

Costantin 1918, p. 149, Goebel 1928, p. 156, Fritsch 1935, p. 455, Wetlstein
1935, p. 190, Chapman 1941, p. 110 ff., Kriusel 1950, p. 25, lvengar 1951,
p. 84, Me Lean & Ivimey-Cook 1951, p. 384, Haupt 1953, p. 65, Gothan &
Wevland 1954, p. 51, Beger 1954, p. 108}, and is used by most of the leading
taxonomists dealing with recent charophytes {e.g. by Groves & Bullock-
Webster 1920, 1924). Its inaccuracy was hinted at by Coulter (1914, p. 381,
and has later also been poinled oul by Moll (1934, p. 117}, Smith (1938,
p. 1301, Wood (1947, p. 241), and Croft (1952, pp. 192—193]. Smith and
Wood recommend the term nucule instead of oogonium (in analogy with
globule as an appropriale term of the male gametangium). Nucule is said
to have been introduced by Sachs (1875; not available to the writer): nu-
cula was introduced for female Characeae gametangia as carly as by Wall-
roth (1815. p. 162), however, and has sinee been used by Berkeley (1857,
p. 428, and others. Moll {1934, p. 118) proposes nueule. sporophy-
dium. and spore-bud as suitable English terms for female gametangia.
Croft (Le.) recommends the term egg-bud. slated to have been recently
introduced (Maslov 1947) as a literal translation of Eiknospe: Maslov
does not mention this term, however, but uses spore-bud and oogonium
alternatelv, In 1875 Hemslev introduced the lerm ovule-bud (de Bary &
Hemslev 18735, p. 299): the writer knows of no reference to later uses of that
expression. Tilden (19353, p. 396}, finally, has used the simple, but rather
inappropriate term e g g lo designate the whole female gametangium.

The present writer prefers the term sporophydium as the mosl
appropriale IEnglish term of the female gametangium. I means a
“spore-bud” and accordingly expresses well present ideas of the mor-
phological nature of the charophyte gametangium. The German and
French equivalenls (Sporenknospe, sporophyde] also appear
unexceptionable. The terms Sporenknoéspchen. Sporenspross-
chen, Sporophyas, Eiknospe (egg-bud} could also pos-
sibly be accepted. Nucule (=“small nut”} is noncommital, but rather
inappropriate; in its German form (Nisschen) it is moreover
resiricted by some wrilers to designate the fructification only (e.g.
Migula 1897. p. 48. Wille 1897. p. 171. Linsbauer 1917, p. 659, Prinlz
1927, p. 424), and should therefore be rejected. The terms Sporan-
gium (sporangel, Cystokarpium, ovule-bud. and Oogo-
nium {(pogonium, onogonel are misleading and unacceptable,

After fertilizalion, the egg-cell develops into a zyvgole. while the entire
sporophydium at the same lime changes a good deal externally and
internally, finally developing into a fructification. This fructification
too. lacks an appropriale, generally accepted designation.

As a rule, the carly students of the Characeae did not distinguish the sporo
phydium from the resulting fructification. In an otherwise fairly useful
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memoir (1826, p. 91) Lyell. for instance, uses the terms seed-vessel or
pericarpium rather indiscriminately. One of the [irst to make the distine-
tion was Bischoff (1842, p. 740); he terms the zygote with its envelopes
simply Fruecht or fructus. The English equivalent fruit has later
been taken up by several paleobotanists (see below), and by G. O. Allen (1937,
p- 153}, Braun (1853, p. 74, 1857, p. 338) as also Overton (1890, p. 36), simply
call the fructificalion Spore. Pringsheim (1863, p. 294) and Sachs (1868,
p. 265) introduced the term Sporenfrucht. This very appropriate de-
signation had been used before alternatively with the Latin equivalenl
Sporocarpium — by Bischoff (1828, p. 25), and later e.g. by Schleiden
(1846, p. 50}, but as a name common (o hoth sporophydia and fructifications.
The term — since Sachs’ time used by for instance Nordstedt & Wahlsted!
(1875, p. 94), and quoted in Groves & Bullock-Wehster's glossary {1920, p. 76)
as a synonym of “oospore” — has the disadvantage of being in use to de-
signate the whole spore-producing lissues of heterosporous ferns (e.g. by Well-
stein 1935, p. 438}, a slructure which of course is nol at all homolegous with
the fructifications of the Characeae, and is for thal reason — although from
other points of view perhaps the best existing -—— unfortunately less sunitable.
The term Eifrucht (Schussnig 1938. p. 149} has comparalively recently
been introduced.

Walther (1929, p. 69 ff.) uses the noncommital zygole to designate the
entire fructification, but it should (c/. Linsbauner 1917, p. 795), be resiricted
to the direel resull of the uniting gametes, as Oltmanns (1922, p. 456) and
Smith (1938, p. 133) have done with reference to the Characene. Kern or
Niisschen the French cquivalent of the latter term, nuenle, has
been adopted by Schimper (1869, p. 220} in Lhis particular sense, bhul musl
not be confounded with the nucula of Wallroth (1815, p. 162] and later
authors (see p. 215) — have often been used in papers writed in German to
designate the whole froctification (Migula 1897, p. 48, Wille 1897, p. 171,
Sluiter 1910, p. 136, Linsbauer 1917, p. 659, ete.), somelimes alternatively
with Oospore (Printz 1927, p. 424). This lasl term appears to have been
introduced in this sense by mistake in Hemsley's (ranslation of de Bary's
paper of 1875 (de Bary & Hemsley 1875, p. 298j; it has since been used rather
extensively in several well-known textbooks (Velenovsky 1905, p. 78, Olt-
manns 1922, p. 456, Moll 1934, p. 101, Wellstein 1935, p. 190, Chapman 1941,
p. 113, Me Lean & Ivimey-Cook 1951, p. 386, Beger 1954, p. 108) as well as in
Groves & Bullock-Webster (1920, p. 56) and mosl recent taxonomical papers.
Woloszynska (1938, p. 184) has morcover applied oospore to Qualernary
remains of Characeae fructifications, although another ol her morphological
calegories, piz,, unherindeles Oogonium, may also have to be refer:
red to fructifications (see section 5). But the term O ospore was originally
introduced to designate the zygote, i.e. the fertilized egg-cell, of the Characeac
(de Bary 1871, p. 237, 1875, p. 381}, and has also been so defined by some later
authors (Goebel 1882, p. 66, Wille 1897, p. 171, Linsbauer 1917, p. 659):
it therefore does not seem quile correct to amplify its original meaning to
include also lissues that are not formed by the egg-cell.

In 1888, T. I. Allen introduced nucleus. a literal translation of the
German Kern, for the fructification. Neither this. nor — fortunately —
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the particularly inappropriate oeufl (van Tieghem 1891. p. 1264, Costantin
1918, p. 147}, has been much used since. The term spermocarp for the
tructification of the Characcae was introduced by Bennclt & Murrav (1889
p. 180, but has apparently never been much used since; the same authors
also use spermocarp on the corresponding structure of Coleochaete,
this term has been used in the same sense in recent treatises, e, by Smith
(1938, p. 53). It should finally be noted that some terms originally applied to
the sporophvdinm have also been used for the fructificalion.

If the noncommital fruclification should be deemed a too
general designalion there are. as far ecan be ascertained. only three
terms that might be used as alternatives. viz. sporocarp (Bischoff
1828, p. 25), spermocarp (Bennelt & Murray 1889 p. 180) or
sporangium (so far never known to have been used for the frucli-
fications of living Characeae, but applied o the sporophydium by
Braun 1857. p. 338, and later, and sometimes, e.g. by Unger 1850,
p. 31, and Stache 1889. p. 128 used for fossil remains). To specily
the last. perhaps loo general. of these expressions the lerm oospo-
rangium might possibly be used although, so far the writer knows,
this has never been applied to the (ructificalions of the Characeae.

Sporocarp is from a linguistic point of view appropriate, but has
been generally adopted for the particular spore-bearing tissues of the
Hydropteridales (¢f. above}. and is for that reason perhaps less suitable,
Spermocarp, meaning “seed-fruil” is inappropriate [rom a logical poinl
of view, but its application lo the fructifications of the Coleochaetaceae,
which show points of similarily to those of the Characeae. might per-
haps be an argument in favour of its adoption also for the latter group.
The term sporangium seems too general. as it is used lor structurally
rather different organs in large parls of the vegetable kingdom. The
use of oosporangium, finally, is contingenl on whether the iterm
oospore can, sensiu stricto, be applied to the zygole of the Characeae,
Linsbauver (1917, p. 656} delines oospores as “Sporen, welche sexuell
befruchtete Eier sind”. According to this definition. the zvgole of the
Characeae could - except in the case of Chara canescens with its repro-
ductive complexities — ralher appropriately be termed oospore. Jack-
son (1928, p. 356. 257) defines sporangium as “a sac endogenously
producing spores”™. and oosporangia as “lhe sacs or sporangia
which produce oospores™. According to these definitions adopted by
most recenl morphologists — there seems to be no objection lo the
application of the latter term to the fructificalion of the Characeac. It
is true that oospore is in recent textbooks also applied 1o a particular
spore-typus of the Fungi, and has sometimes been used to indicate
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“the immediate produet of fertilization in an oophore”™ (=*the oophyte
in Archegoniatae”) (Jackson op.c., p. 257). As regards the former, Lhe
production of oospores is in some respecls similar in oogamous green
algae and oogamous Phycomyceles, and this lerm might reasonably
be applied to the zygotes of both groups: the use of oospore to designale
a cerlain organ and stage in the embrvology ol the Archegoniatac is
obsolete, and has nol been generally adopted.

For the reasons given above. I would suggest the term oosporan-
gium for the fruclification of the Characeae.

2, The developing sporophydium

One of the basal cells of the male gametangium, or, in dioecious taxa, ol a
first rank laleral, functions asthe sporophydial initial (Fig. 1 a).

This is the Mutterzelle der Sporenknospe of Sachs (1868,
p- 270): the Basilarknotenzelle of Losch (1912, p. 518i: the initial
of nucule of Smith (1938, p. 132): by Tuttle (1924, p. 413} it is inappro
priately termed the primordium of the oogonium, and by Stewarl
(1937. p. 179} the oogonial initial (¢f. helow),

The sporophydial initial divides horizontally into two derivates; the
upper is the oogonial initial, (Fig. 1 b —e), which gives rise to
the central sexual tissues: the lower divides almost immediately once
more horizontally inlo one upper cell. the sporostegial initial
(Fig. 1 b—d]. which later on forms the peripheral cells and cell-tissues
and one lower, the pedicel cell (Fig. 1 ¢l, which usually does not
divide any more: in a few taxa it is divided into two cells, however
(Fig. 1a b, d—h). The latter forms the base of the sporophydium.

The oogonial initial is the primare Kernzelle of Braun (1853,
p. 720 the Scheitelzelle of Sachs (1868, p. 268). Goebel (1882. p. 68,
Wille (1897, p. 170), Ernst (1901. p. 5}, I,Ill";l.hlll(.'l (1917, p. 659). the
LEizelle of de Barv (1871, p. 237, p.p., and Losch (1912, p. 518 p.p.),
the zentrale Scheitelzelle of Goetz (1899, p. 3i, the Endzelle
or Eimutterzelle of Debski (1898, p. 636), the Centralzelle of
Stache (1889, p. 128, p.p.o, the Endzelle of Migula (1897. p. 44), Oll-
manns (1922, p. 453}, the Terminalzclle of Velenovsky (1905, p. 78],
Oogoniummullerzelle (Walther 1929, p. 33), Eimulterzelle,
OQogoniummutterzelle, or Oogonium (Wellstein 1935, p. 190),
the ccllule terminale or oogone proprement dit or
oospheére (van Tieghem 1891, p. 1263 p.p., Costantin 1918, p. 149 p.p.,
as alternative also cellule centrale), terminal cell (T. F. Allen
1888, p. 32 p.p.), oosphere (Groves & Bullock-Webster 1920, p. 31 p.p.,
Me Lean & Ivimev-Cook 1951, p. 384 p.p), archegonium or carpo-
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gonium (Vines 1879, p. 177 p.p.), oogonium (Fritsch 1935, pp. 459 460
p.p.l, obgonial mother cell (Smith 1938, p. 132), oogonial cell
(Chapman 1941, p. 112}, oocyte (Tuttle 1924, p. 413 p.p.}. and primary
oocyie (Tutlle 1926, p. 228, Stewart 1937, p. 179).

The sporostegial initial has been termed primire Knotenzelle
(Braun 1853, p. 68), Knotenzelle ({de Bary 1871, p. 231, p.p., Gocebel
1882, p. 68 p.p., Stache 1889, p. 128 p.p., Migula 1897, p. 44, p.p., Debski
1898, p. 636 p.p., Goetz 1899, p. 3 p.p., Ernst 1901, p. 5, Losch 1912, p. 318 p.p.,
Walther 1929, p. 34 p.p.). node cell (Groves & Bullock-Webster 1920,
p. 500, node (Frilsch 1935, p. 460), nodal cell (Tultle 1924, p. 413,
1926, p. 228 p.p., Stewart 1937, p. 180 p.p., Me Lean & Ivimey-Cook 1951.
p. 384 p.p.).and middle cell (Chapman 1941, p. 112).

Synonyms of the pedicel cell fe.y., of Bennett & Murray 1889, p. 179, Smith
1938, p. 132) are: Stielzelle [(e.g., Braun 1853, p. 67, de Bary 1871,
p. 231, Goebel 1882, p. 64, Stache 1889, p. 128, Overlon 1890, p. 10, Wille
1897, p. 170, Dehski 1898, p. 636, Goetz 1899, p. 3, Ernst 1901, p. 5, Losch 1912,
p. 518, Linsbauer 1917, p. 659, Printz 1927, p. 423, Wellstein 1935, p. 190,
Walther 1929, p, 34, Wallner 1932, p. 285), Triigerzelle (Sachs 1868,
p. 268, Goebel 1882, p. 68, Beger 1954, p. 109}, cellule basilaire or
pied (van Tieghem 1891, pp. 1263, 1271, Costanlin 1918, p. 149). spore
pedicle (T. 1. Allen 1888, p. 33), basal cells (Stewart 1937. p. 180),
stalkecell and stalk (Seward 1898, p. 223, Tuttle 1926, p. 228, Moll 1934,
p. 118, Fritsch 1935, p. 460, Chapman 1941, p. 112] — not stalk cell (eells) of
Smith 1938, p. 132, or of Tuttle 1924, p. 413 (see below),

Suitable German equivalents of sporophydial initial, oogonial initial, sporo-
stegial initial, and pedicel eell seem to be Sporenknospe-Mutter-
zelle {ef. Sachs 1868, p. 270), Eimutterzelle (Debski 1898, p. 636, Wetl-
stein 1935, p. 190: ¢f. Walther 1929, p. 33}, Sporenhiille-Mutterzelle
(cf. Braun 1853, p. 51, Migula 1897, p. 45, Linsbauer 1917, p. 659), and Stiel-
zelle (Braun 1853, p. 67, and most later German descriptions).

By a number of divisions — varying in different genera the oogo-
nial initial forms one large apical cell, the egg-cell or vosphere (Fig
11 h). and one to three small basal derivates, lhe sterile oogo-
nial cells (Fig. 1 e—g). The oosphere and the sterile oogonial cells,
i.e. the derivales of the oogonial initial. form between them the o0 g o-
nium, aterm which has been inappropriately used in several morpho-
logical deseriptions of stoneworls,

The writer has noled the following synonyms of the oosphere (Seward 1898,
p- 223, Groves & Bullock-Webster 1920, p. 531 p.p., Slewart 1937, p. 180,
Me Lean & Ivimey-Cook 1951, p. 384 p.p.): Endogonium or Kern des
Fruehtknopfes (Bischoff 1842, p. 740), Spore (Schleiden 1846, p. 50;
also the French equivalentl — spore — Le Maoul & Deecaisne 1868, p. 672,
Quaterniire Kernzelle (Braun 1853, p. 73}, Cenlralzelle {Sachs
1868, p. 269, Stache 1889, p. 128 p.p.), Eizelle (de Bary 1871, p. 237 p.p.,
Goebel 1882, p. 68. Overton 1890, p. 10, Migula 1897, p. 44, Wille 1897, p. 171,
Debski 1898, p. 639, Goetz 1899, p. 3, Ernst 1901, p. 5, Losch 1912, p. 518 p.p.,
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Linsbauer 1917, p. 659, Printz 1927, p. 423, Walther 1929, p. 34, Wallner
1932, p. 287, Wellslein 1935, p. 190), Oogonium (de Bary 1871, p. 237,
aoebel 1918, p. 365, Oltmanns 1922, p. 453) and the English equivalent,
oogonium (Moll 1934, p. 118, Fritsch 1935, pp. 459—460 p.p., Smith 1938.
p. 132 as odgonium, Chapman 1941, p. 112 — the term is used of the sporo-
phydinm and the oosphere —, Andrews 1947, p. 212, as odgonium), das
cigentliche Oogonium (Velenovsky 1905, p, 78}, egg (Haupt 1953.
p. 65) ovule (T.I. Allen 1888, p. 32), oocyvte (Tultle 1924, p. 413 p.p.j.
secondary oocyle (Tuttle 1926, p. 228), germ-cell (Bennett &
Murray 1879, p. 179), and oogone proprement dit or oosphére
(van Tieghem 1891, p. 1263 p.p., Costantin 1918, p. 149 p.p.).

The sterile oogonial cells were by Braun (1833, pp. 72 73}, owing lo a
misinterpretation  of their formation., termed Wendungszelle resp.
crste-secundire-tertiare Wendungszellen, a terminological
usage that has been followed by several later authors (e.g., Sachs 1868, p. 268.
de Bary 1871, p. 231, Goebel 1882, p. 68. Wille 1897, p. 170, Goetz 1899. p. 3,
Linsbauer 1917, p. 659, Oltmanns 1922, p. 454, Prinlz 1927, p. 423, Wettstein
1935, p. 190}, somelimes with minor orthographic changes as Wendezel-
le (n) (Stache 1889, p. 128, Overton 1890, p. 10, Migula 1897, p. 44, Debski
1898, p. 637, Ernsl 1901, p. 6, Losch 1912, p. 518, Oltmanns 1922, p. 454,
Walther 1929, p. 34, Wallner 1932, p. 287, Woloszyvnska 1938, p. 185}, or
Wandungszellen (Velenovsky 1905, p. 78). Goebel (1902, p. 291} pro-
posed a more correct expression: sterile Zellen, In general, authors
wriling in English use a translation of Wendungszellen, viz, turn-
ing cells (eq., T. F. Allen 1888, p. 32, Groves & Bullock-Webster 1920,
pp. 52 b3, Jackson 1928, p. 472, Moll 1934, p. 118, Chapman 1941, p. 112
in expl. of fig.,, Mc Lean & Ivimey-Cook 1951, p. 384), bul also polar
bodies (Tuttle 1924, p. 413), or polocvtes (first, ete)) (Tuttle 1926,
p. 228) have been used, as moreover the inadequate expression stalk cell
(Smith 1938, p. 132, not stalk cells of other authors, see pedicel cell and node
cell). A French term is cellules basilaires de la cellule Ler-
minale (van Tieghem 1891, p. 1267).

Appropriale German terms seem to be of ovosphere: Eizelle {de Bary
1871, p. 237, p.p.. and most later German morphological treatises); and of
the sterile oogonial cells: sterile Eimutterzelle-Derivate.

Fig. 1. Sporophydium development! in some species of Nitella Agardh, — a— b N. con-
fervacea [Bréb.) Braun ex v. Leonh. — ¢ N, syncarpa (Thuill,| Chev. d h N, hya-
lina (DC) Agardh, var. engelmanni Braun. — - Considerably changed alter Walther

(1929) and Stewart (1937}, — a—¢c 72001, o 425/1, ¢ 4401, [ 240/1, ¢ 240/1, h 90/1.
— The following abbreviations have been used in the drawings: cel, oo, lower
respeclively upper coronula cells; M, male gametangium; n, neck; ne, node cell;
of, oogonium initial; om, oogonium membrane; ocosph, oosphere: par, primary
apical receptacle; pe, pel, pe®. pedicel cells; rs, receplive spot: sl slily spe. spiral
cells; spfi, sporophydinm initial: spil, spi®. spi®, spiral initials; spsfi, sporostegium
initinl; stoc!, stoe®, stoc? sterile oogonial cells. — For further explanation, see
the fext.
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The sporostegial inilial gives rise to the peripheral covering ol the
oosphere, consisting of a basal and central. isodiametrical node cell
(Iig. 1 f—g), and five peripheral cells, the spiral initials (Fig.
1 d—e). which stretch upwards, finally covering the oosphere. The
spiral initials, at first growing straight upwards, soon lurn to the lell

al the same time as the oosphere increases in volume

becoming
sinistrally spiralled. Moreover they divide horizontally once or lwice

- different in different genera — forming basally one tier of very
long. curved cells, the spiral cells (Fig. 1 [—h), and apieally one
or two tiers of five small cells each, the coronula cells (Fig.
1 I—hj. logether forming a protruding apical structure, the coronula.
In the same way as the derivates of the oogonial inilial, w»iz., the
oosphere and the sterile oogonial cells, conslitute the oogonium, the
derivates of the sporostegial initial. being of common origin. form the
sporostegium.

The synonymies of the sporostegial initial derivales are somewhat conflused
because several authors have not kepl apart the sporostegial initial from the
node cell and the spiral initials from the spiral cells. Among the synonyms
of the node cell are the following: Centralzelle or sccundire Kno-
tenzelle (Braun 1853, p. 68), Knotenzelle [(mostly including also
the sperostegial initial, e.q., Sachs 1868, p. 268, de Bary 1871, p. 231, Goebel
1882, p. 68, Stache 1889, p, 128, Overton 1890, p. 10, Migula 1897, p. 45,
Wille 1897. p. 170, Debski 1898, p. 636, Goetz 1899, p. 3, Linshauer 1917, p. 659,
Oltmanns 1922, p. 453, Printz 1927, p. 423, Walther 1929, p. 34, Wellslein
1935, p. 190, Woloszynska 1938, p. 185), Knotencentralzelle (Ernst
1901, p. 5), cellule nodale (van Tieghem 1891, p. 1263, Costanlin
1918, p. 149}, and nodal cell (except in Chapman 1941, p. 112, expl. of
fig., also including the sporostegial initial, Tuttle 1926, p. 228, Stewart 1937,
p. 180, Mc Lean & Ivimey-Cook 1951, p. 384). Tultle {1924, p. 413} uses lhe
lerm stalkeell which is, however, notl the same as the stalk-cell of
Seward (1898, p. 223) and some laler authors, a svnonym of the pedicel cell:
or of Smith (1938. p. 132}, that is synonymous to the sterile oogonial cell of
Chara. The expressions node of Fritsch 1935, p. 460, and nodecell of
Groves & Bullock-Wehster 1920, p. 50, apply exclusively lo the sporostegial
initial {see above).

The spiral initials have been termed Hiillschlauchanlagen (Sachs
1868, p. 268, Goebel 1882, p. 68), or peripherische Segmentzel-
len (Ernst 1901, p. 5). Other German expressions, Hiillsehliduche
{e.g., Goelz 1899, p. 3, Oltmanns 1922, p. 453, Printz 1927, p. 423), Hill-
zellen (e, Migula 1897, p. 45, Debski 1898, p. 637, Wetlstein 1935, p. 190},
or Rindensehliduche [Stache 1889. p. 128). include the spiral cells,
too. The English designations vary: peripheral cells (Frilsch 1935,
p. 460. Chapman 1941, p. 112}, lateral initials (Smith 1938, p. 132).
sheath primordia (Tuttle 1926, p. 228, Stewart 1937, p. 180). The
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term enveloping cells or envelope cells of Groves & Bullock-
Webster (1920, p. 50}, Chapman (1941, p. 112, expl. of fig.). and Me Lean &
Ivimey-Cook (1951, p. 384). also refer to the spiral cells,

Krinchen and Kronehenzellen, sometimes with the alternative
Coronula, are the most commonly used expressions of the coronula and
coronula cells in papers written in German (e.g., Bischolf 1842, p. 740, Braun
18563, p. 69, Sachs 1868, p. 265, de Bary 1871, p. 232, Schimper & Schenck
1879, p. 41, Goebel 1882, p. 65, Slache 1889, p. 128, Overlon 1890, p. 10.
Migula 1897, p. 45. Wille 1897, p. 170, Debski 1898, p. 637, Goetz 1899, p. 3.
Ernst 1901, p. 7, Velenovsky 1905, p. 78, Sluiter 1910, p. 136, Losch 1912,
p. 518, Linsbauer 1917. p. 659, Oltmanns 1922, p. 453, Printz 1927, p. 423,
Walther 1929, p. 34. Wallner 1932, p. 286, Wettstein 1935, p. 190, Beger 1954,
p. 1081, The wsual French expressions are coronule (Le Maout & De-
caisne 1868, p. 672) and couronne (van Tieghem 1891, p. 1271, Costantin
1918, p. 149}, In English deseriptions there is some alternalion hetween
coronula and coronula cells on the one side {eg., T. I, Allen
1888, p. 31, Groves & Bullock-Webster 1920, p. 53, and mosl recent taxonomists,
Jackson 1928, p. 93, Moll 1934, p. 118, Mc Lean & Ivimey-Cook 1951, p. 384),
and corona and coronal cells on the other (Seward 1898, p. 224,
Tuttle 1924, p. 413, Fritsch 1935, p. 460, Stewart 1937, p. 181, Smith 1938,
p. 133. Chapman 1941, p. 112). Ilenfrey introduced the lerm coronet
{Braun & Henfrey 1853, p. 300). Bennett & Murray (1889, p. 179) and Haupt
(1953, p. 65) use the expression c¢rown; Seward and Stewart use this as
alternative to corona, Jackson (Le.) and Moll (Le.) seem to give precedence
to coronule before coronula.

The mature spiral cells were by Schleiden (1846, p. 50) termed umschlies-
sende Zellen, and by Braun (1853, p. 67) Involueralblitter,
The common German designation is, however, Hillschliuche — some-
times Schliuche only — (e.g., Sachs 1868, p. 268, de Bary 1871, p. 232,
Goebel 1882, p. 64. 1918, p. 375, Overton 1890, p. 10, Wille 1897, p. 170,
Debski 1898, p. 637, Goetz 1899, p. 3. Losch 1912, p. 518, Linsbauer 1917. p. 659,
Oltmanns 1922, p. 453, Printz 1927, p. 423, Schmucker 1927, p. 781. Walther
1929, p. 34, Wallner 1932, p, 285], or the often alternatively used term Hill-
zellen {eq., Migula 1897, p. 45, Debski 1898, p. 637). Ernst 1901, p. 5, Wett-
stein 1935, p. 190, Woloszynska 1938, p. 185). Il Gllschliuche and
Hillzellen, as also Rindenschliuche (Stache 1889, p. 128), are
by most of the quoted authors used rather indiseriminalely also to include
the spiral initials. Velenovsky (1905, p. 78) uses the term Spiralzellen,
These cells have furthermore been denominated ITillbldattler (e, Schim-
per & Schenk 1879, p. 41) and ITiillzweige (Beger 1954, p. 108). Alter-
native French expressions are tubes, tubes enroulés, or tubes de
Fenveloppe (van Tieghem 1891, p. 1271, Costantin 1918, p. 149). There
are several English lerms: tubes (eg., Bennett & Murray 1889, p. 179),
tube cells (Moll 1934, p. 118, Smith 1938, p. 133), enveloping
cells (eqg, T. 7. Allen 18858, p. 10, Groves & Bullock-Webster 1920, p. 50,
Me Lean & Ivimey-Cook 1951, p. 384), enveloping Lhreads (Frilsch
1935, p. 460}, investing threads (Chapman 1941, p. 113), spiral
cells (eq.. Groves & DBullock-Webster 1920, p. 54), sheath-cells
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(Tuttle 1924, p. 413, 1926, p. 228, Stewart 1937, p. 181). and filaments
{Andrews 1947, p. 212). According to the usage of some of the authors quoted.
some of the lisled English expressions include the spiral initials, too (cf.
above), The commonest English terms seem to be spiral cells and
enveloping cells, which are often used alternalively by most recent
taxonomists. and several paleobotanists.

The entire sporostegium was termed Fruchtknopfdecke or Epi-
gonium by Bischoff (1842, p. 739). The term Sporostegium (or
Sporen-Hiille) was introduced already by Braun (1853, p. 51) and has
been emploved e.g. by Nordstedt (1866, p. 1), Migula (1897. p. 45). Ernst
(1901, p. 5), Linsbauer (1917, p. 659) and Woloszynska {1938, p. 185): the
English equivalent sporostegium or spore-capsule was infro-
duced by Henfrey in 1853 (Braun & Henfrey 1853, p. 302) and has been used
e.g. by T, IF. Allen (1888, p. 10), Jackson (1928, p. 358], and Moll (1934,
p. 118). The latter author gives as alternalive peridium. Slache (1889,
p. 128) denominates this tissue Eihiille. Shorter German expressions are
Mantel (Schimper & Schenk 1879, p. 41) and Hiille (e de Bary 1871,
p. 233}, and a corresponding English term sheath ({eg. Smith 1938,
pp. 132—133).

German expressions that seem suitable are: of node cell., Knotenzelle
(Sachs 1868. p. 268, and later authors), emended not to include the sporo-
stegial inilial, however; of spiral initials. Hiillschlauch-Multerzel-
len: of coronula and coronula cells, Kronchen and Kronechenzel
len (Bischoff 1842, p. 740, and Iater aulhors); of spiral cells, i1l
schliuvwche or Spiralzellen (Sachs 1868, p. 268, and laler authors:
Velenovsky 1905, p. 78} ; and of sporostegium, Sporenhiille (Braun 1853,
p. 81, and later authors).

When the sporophydium has attained (ull size, changes occur in ils
summit part before ferlilization. The spiral cells prolong apically.
thereby conslricting the upper part of the sporostegium below Lhe coro-
nula into a neck (Fig. 1h). At the same time the upper parts of the
spiral cells become attenualed, and slils are formed belween them
(IMig. 1 h). An apical cavity is formed between the sporosteginm and
the upper part of the oosphere, and this is by a horizonlal diaphragm
extending from the adaxial walls of the spiral cell-tips divided like
an hourglass — into two compartments, an {upper} secondary and
a (lower) primary apical receptacle (Fig. L hi. The absence
below the latter of the thin ocoogonium membrane (Fig. 1hj
forms the receptive spol (Fig. 1h).

As the apical sporophydium region is generally not described in much
detail by morphologists, there are but few terms relating to the last-mentioned
morphological concepts,

The neck is by German authors termed ITals (eg. de Bary 1871, p. 233.
Goebel 1882, p. 69, Migula 1897, p. 46. Wille 1897, p. 171, Linshauer 1917,
p- 659, Printz 1927, p. 423}. The English term n e ¢ k seems generally adopted
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{e.g., 'I'. F. Allen 1888, p. 33, Bennetl & Murray 1889, p. 179, Groves & Bullock-
Webster 1920, p. 54, Fritsch 1935, p. 460, Chapman 1941, p. 113. Mc Lean &
Ivimey-Cook 1951, p. 384).

The apical cavitics between the sporosteginm and the oosphere have usually
not been lerminologized in detail. Some authors use circumlocutions, such as
ein enger unter dem Krdénechen liegender Raum (Goebel
1882, p. 691, German designations of both cavilies are e.g. Scheitelraum
{de Bary 1871, p. 232), Intercellularraum (Slache 1889, p. 128), and
Halscanal (alternatives Kanal or Canal) (eg., Sachs 1868, p. 268,
Migula 1897, p. 46, Oltmanns 1922, p. 455). English terms, common to both
receplacles, are apical cavilty (Bennett & Murray 1889, p. 179), cavily
{e.g., Groves & Bullock-Webster 1920, p. 54), and chamber ({eg., Stewart
1937, p. 181).

The oosphere membrane il at all specified — is generally termed m e m-
brane or Membran,

The common German designalions of reeeptive spot are Empfingnis-
fleck or Keimfleck (de Bary 1871, p. 237, Stache 1889, p. 128, Goebel
1882, p. 68. Wille 1897, p. 171, Prinlz 1927, p. 423). Receplive spol
has been used e.g. by Bennell & Murray (1889, p. 179), Fritsch (1935, p. 460),
Stewart (1937. p. 181); Bennelt & Murray (le.) give as an alternative
apical papilla

Suitable German equivalents of the English terms applying to the apical
structures of the sporophydium are: of neck, ITals (de Bary 1871, p. 233,
and later authors). of slit, Spalte (de Bary Le, and later authors), of
diaphragm, Diaphragma, of secondary apical receplacle, sekundirer
Scheitelraum (ef. de Bary 1871, p. 232}, of primary apical receplacle,
primiirer Scheitelraum (cf. de Bary L., of oogonium membrane,
Eizelle-Membran, and of receplive spot, Empfingnisfleck (de
Bary 1871, p. 237, and later authors}.

3. The mature sporophydium

Using the terminology proposed in the previous seclion, the mature
sporophydium consists of the following cells and cell tissues (Fig. 1 h}:

a) one or two basal cells — the pedicel cell(s).

b) a sporostegium, comprising a central cell, lhe node cell,
between the pedicel cell and the oosphere, five peripheral cells — sur-
rounding the oosphere, and one or two tiers of five or len small cells
terminaling the spirals the coronula cells — forming belween
them the coronula. — The upper parts of the spiral cells are pro-
longed and attenuated so as lo form a neck, with slits between the
individual cells. Inside the neck is lefl a eavity which usually is divided
by a diaphragm from the spiral cells inlo two hour-glass compart-
ments: a lower primary apical receptacle, and an upper
secondary apical receptacle,
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¢} an oogonium. comprising a large terminal cell. the oosphere.
and one or three basal derivales from the oogonial initial, the sterile
oogonial cells, bul these have usually been resorbed by the
oosphere al lhe sporophydium malurity: the whole oogonium is sur-
rounded by an oogonium membrane which is very thin or
absent apically, forming the receptive spot.

Before proceeding further. some basic concepls must be defined. The
polar axis (abbr. PA) of a sporophydium is defined as an imaginary
line perpendicular to a circle through ils center, and passing through
its poles (¢f. Turrell 1946. p. xii). The largest equaltorial dia-
meter (abbr. LED) means the largest diameter of the sporophydium
lhat can be measured perpendicularly to its polar axis. The equato-
rial axis (abbr. EA) is an imaginary line perpendicular Lo the polar
axis at its centre (¢f. Turrell lLe.). which consequently inlersects the
polar axis halfway between the sporophydium poles. The apical
pole of a sporophydium is defined as its distal end, bearing the coro-
nula, while the basal pole, with the pedicel cell. is ils proximal
end. As applied lo the sporophydium structures, the expressions
adaxial and abaxial always refer lo the polar axis, and mean
turned towards respectively from this.

Uniformity of terminology and morphological analyses allowing
direct comparisons of sporophydium — and oosporangium — descrip-
tions would be of greal advantage. For this purpose a somewhat stan-
dardized methodology is advisable. When describing a mature sporo-
phydium, the following concepls might suitably be used: size (of the
coronula, of the oogonium, of the sporophydium excluding the coronula.
width of the spiral cells at the equator and at the apex). shape jof
the sporophydium excluding the coronula), number (of convolutions
formed by the spiral cells as seen in lateral view of the sporophydium),
and angle (ol convolulions to the equator plane).

a) Size ol the coronula. This is measured as the height of the
coronula, i.e. the height of the one or the two tiers of coronula cells,
and the width of Ihe coronula where il is broadest. i.e. the width
of the coronula tier (tiers).

b} Size of the oogonium. This is expressed by the length of ils polar
axis and by its largesl equatorial diameter. measurements to be taken
from the ouler edge of the oogonium membrane on one side of the oogo-
nium to its outer edge on the other side. Since the spiral cells are generally
more or less translucent, these measurements are usually easily taken.

¢) Size of the sporophydium. This is expressed by the length of its
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polar axis and by its largest equatorial diameter. The PA measurement
is taken from the basal wall of the pedicel cell to the basal wall of a
coronula eell or in the Nitelleae to a coronula cell base in the lower
coronula tier — the LIED between the abaxial walls of the spiral cells.
The length of the entire polar axis of a sporophydium is easily caleu-
laled by adding the height of the coronula to the polar axis length of
the sporophydium.

dj Diamelers of the spiral cells. These are always measured as the
widths between their lateral cell walls. In order to get some idea of
their variations, the dianmeter may advantageously be measured at the
equator, 1—2 convolulions from the coronula, and close Lo the coronula.

e Shape of the sporophvdium excluding the coronula. Most descrip-
tions of charophyte gamelangia and fructificalions, among them my
own paper of 1954, use a rather vague shape terminology, and it seems
we had belter adopt lhe more clearly circumscribed shape indications
used by present day palynologists (Erdiman 1943, p. 45, 1952, p. 16,
Iversen & Troels-Smith 1950, p. 17. and others}). The mathematical
definitions of these lerms are given e.g. by Turrell (1946. pp. ix xi).
The basis of the shape expressions used by palynologists is the percent-
age PA/LED rate, i.e. the length of the polar axis expressed in per cent
of the largest equatorial diameter. The following shape elasses are
derived from the wvarying values of this rale. the isopolarity
index (abbr. [SI):

PAILED in %

i3 o o B SRR e et < 50
(ol U e b f S P R St e 50— 75
sathie B Labe ook v i s e s 5 75— 88
oblate spheroidal ........_... 88—100
prolate spheroidal .......... 100 —114
st b PO et e van i peani b . 114—133
el [ R ety B S i e B 133 — 200
PeEpTolate .. cvees v pasoas > 200
In the above cases. the sporophydia are isopolar — ie. the two

halves in which they are divided by their equatorial axes are alike —
but more frequently. however, they are anisopolar, fe. their largest
equatorial diameters do not coincide with their equatorial axes. but are
nearer one of the poles. In that case another set of terms, based upon
the anisopolarity index (ANI} is required to complete the
above indicative terminology. This index expresses the distance (abbr.
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ANDIJ from the apical pole to the largesl equalorial diameter, calculated
in per cenl ol the polar axis. The following classes of anisopolarily

have heen recognized: .
AND PA in "y

T3 € ol b4 B B B ST SO e e ) <15
(LR o Y i S e P e S S s 15—29
spborhrdals Ll e e e 20—43
SlEEES DRl i s e e e D
suwbabovordals o onf il ins a7—171
DO O A S e e e 71—85
PErobovoOTRal | Lo s v > 85

) Number of convolutions of the spiral cells as seen in lateral view
of the sporophydium. The spiral cells make 1 3 turns in the distance
from the node cell to the coronula. Each turn visible in side view of
the sporophydium is lermed a convolution. The counting of the
convolutions requires no particular explanation, excepl perhaps that
the partly visible convolutions at the apical and basal poles should also
be included,

g) Angle ol convolutions to the equator plane. This is most con-
veniently measured on photographs. The angle of the convolulion
nearest to the equaltor is always measured.

Since detailed investigations of malure sporophydia have not heen
undertaken to any large extent, no synonyms besides those listed in the
preceeding section are given (on fossil remains, see below). At best.
taxonomists have noted “length”™ and “width™ of the sporophydium.
height and width of coronula. and number ol spiral cell convolutions.

4. The oosporangium

Changes in the oogonium and in the sporostegium occur after fertiliza-
tion. some of which aim al forming a resistant coaling round the
zygole. These changes result in a fructification rather unlike the mature
sporophydium. In spile of the differences between sporophydia and
oosporangia, several early students of the Characeae mixed up the two
categories with the resull of some conlusion (¢f. the seclion 1). How-
ever. since the oosporangia have never been the subject of as intense
morphological investigations as the developing sporophydia, the existing
oosporanginm terminology is not as evolved or confusing as that of the
sporophydia. The present writer has accordingly had to adopt a more
detailed oosporangium ferminology, including some new lerms inlro-
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duced for this purpose. For lack of specificalions in earlier termino-
logies. fewer synonyms can be given than in the second section.

The three main parts of the sporophydium the pedicel cell. the
sporostegium, and the oogonium

are rather differently affected by
the changes resulting from the developmenl of the gamelangium to a
fructilication,

The pedicel cell disintegrates, and disappears completely in most
Cases,

The coronula cells of the sporostegium also disappear. The abaxial.
and parls of the lateral, walls of the spiral cells dissolve and disappear,
but their plasmatic conlents. adaxial walls. and what is left of lhe
lateral walls help to form the outermost coalings of the fructification,
the sporangium wall or sporangioderm. The outermost laver
— formed only in some genera — of the sporangioderm consists of
caleareous coneretions {caleite) formed by the plasma of the spiral eells.
This is the lime-shell or ecalcine. The two inner. suberized
layers of lhe oosporangium wall are designated sporostine. The
outer of these, the ectosporostine, is a characteristically decorated
membrane formed by the spirval cell plasma: inside this lies the endo-
sporostine, which is a product of the residual cell walls. Besides
the spiral cells, the node cell also contribules to the formation ol sporo-
stine, hul does not caleify.

In becoming the oospore, the fertilized oosphere forms two mem-
branes of its own lo constitule the oospore wall, or sporine. The
outer sporine membrane. the ectosporine. is the result of a
thickening of the original oogonium membrane, whilst the inner, the
endosporine. is after fertilization formed by lhe oospore plasma.

Some synonyms of the terms relating to the stratification of the fructifica-
tion walls are quoted below. From these it will be seen that no established
nomenclature exists in this particular field. A terminology not previously
used for the Characeae must therefore be adopted. There were mainly three
alternatives: one of the nomenclatural systems, developed for pollen and
spores in general, adopted by recent palvnologists; deseriptive terms applied
to other algal fructifications; and a terminology especiallv ereated for these
particular organs.

Charophyte fructifications are oosporangia and cannol for thal reason be
direetly ecompared with pollen and spores of cormophyles. Moreover, a homo-
logization of the oospore membranes sensu stricto with the membranes of
spermatophvte pollen and of pteridophyte and bryvophvte spores has so far
met with difficulties and can for the presenl nol be made absolutely certain.
It appears therefore less correct to applv the elaborate ferminologies of paly-
nologists to the Characeae oosporangia.
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Algal vegetative membranes have been much studied in recent vears - pre-
sent knowledge has been summarized in for instance the lextbooks of Frilsch
(1935), Schussnig (1938}, and Smith (1951} - bul investigalions on algal
fructification membranes, including terminologies, have been less extensive.
Czurda's classical studies (1931, pp. 265—268) of zygnemalean zygote mem-
branes are an exceplion in this respect, but here, too, comparisons with the
charophyte fruetification walls meel with difficulties. Terminologies applicable
to the [ructification walls of algae are on the whole very searce,

For all these reasons, and unlil further investigalions on charophyte and
other algal fruclifications allow direct comparisons, it would seem the most
correct policy to adopt a terminology particularly erealed for the Charophyta.
Should it be proved later, however, that a econvineing and binding homo-
logization between the charophyte oosporangium membranes and the walls of
other fructifications can be carried out, the parietal terminology adopted here
is only a lemporary tool which can be dropped when a befter one is available.

The term sporangioderm and its equivalents sporanginm wall
and Sporangienhaut, are in current use for the walls of all Kinds of
sporangia. Lime-shell is the common designation of lhe outermost
sporangioderm laver in charophyle fruetifications, and is used by most paleo-
botanists (cf. below]; the allernative caleine conforms linguistically to the
other parietal layers of the fructification, The term scems handy, and the
writer has seen no references lo ils previous use as a morphological designa-
lion; according to recent unpublished investigalions, (he ealearcous conere-
tions in the sporangioderm are pure calcite, from which the term caleine is
formed. Sporostine (leading to ectosporostine and endospo-
rostine) are also new terms, formed from sporost/egium with the suffix
-ine, and given the respective prefixes ecto- and endo-. There seem lo be no
references to their previous use. Sporine is a so self-evident and easily
formed common designation of the parietal oospore lavers, that one would
think that it would have been used before, bul no efforts to trace any previous
use of il in morphological connections have been successful. A somewhat
similar term, Sporonin, was introduced by Zetzsche & Huggler (1928,
p. 94) for a chemical compound in the exosporium of Lycopodinm spores.
If sporine should prove to have been used before in a way thalt confusion
is likely to arise by applying it lo charophyte fructifications, the term oospo-
rine might possibly be used, Linguistically, ectosporine and endo-
sporine conform to the two sporostine membranes (¢f, above),

The following terms have been used as designations common o all the
parietal layers of the Characeae fructifications: Sporenhaunt or Sporo-
dermis (Bischoff 1842, p. 741, Miiller 1845, p. 394, bul the application in
the last-mentioned case somewhat uncertainl; ITartschale (e.gq. Nord-
stedt 1889, p. 2. Migula 1897. p. 48, Wille 1897. p. 171. Linshauer 1917,
p. 639, Woloszynska 1938, p. 183): Sporenmembrane n} {(Overton
1890, p. 36): épispore (Schimper 1869. p. 220): pericarp (Bennetl &
Murray 1889, p. 180): and shell (de Bary & Hemsley 1875, p. 299).

The caleine layer has been designaled Kalkablagerung or krusten-
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artige Hiille (Braun 1853, p. 74): Kalkschale (de Bary 1875, p. 383.
Overton 1890, p. 37); Kalkmantel (Migula 1897, p. 48): indusium
(Schimper 1869, p. 221} lime-shell (Groves & Bullock-Webster 1920,
p. 61, and several studenls of fossil charophvtes, ¢f. below): and chalk
shell (de Bary & Hemsley 1875, p. 301).

The sporostine is the Aussenhaul of Walther (1929, p, 77 ff.). The
exact applications of some previous designations are uncerlain. Sporen
haut of Miiller (1845, p. 395) may apply to the sporostine, but perhaps to
all parietal membranes: it seems furthermore doubtful whether Muller's
speeimens were oosporangia or malure sporophydin (see abovel. Bischoff’s
dussere Sporenhaul (1842, p. 741) may include one or both sporo-
stine layers, and possibly also the ectosporine. It is also uncertain whether
the stein- oder nussartige IHHulle (Braun 1853, p. 741 and ver-
holtzte Membrane (de Bary 1875, p. 382) refer to the sporostine in toto
or to the ectosporostine alone. The terms dusscrste Membranschichi
of Overton (1890, p. 37) and outer coloured membrane [(Groves &
Bullock-Webster 1920, p. 59) are definitely applied to the ectosporosline, just
as their respective mittlere Haut (Overton 1890, p. 37) and inner
coloured membrane (Groves & Bullock-Webster 1920, p. 60) are to
the endosporostine.

A designation common to both sporine-layers is the Cellulosewand
of de Bary (1875, p. 381). Expressions probably applied to the sporine-mem-
branes (c¢f. above, however] are Haut des Nucleus (Maller 1845,
po 395 and innere Sporenhauvl (Bischoff 1842, p. 741). The Mittel-
hauwt of Walther (1929, p. 77 ff.) and the third membrane or outer
colourless membrane of Groves & Bulloek-Webster (1920, pp. 36,
61) are in this paper called the ectosporine, while the ITnnenhaut (Wal-
ther, Le) and the fourth membrane or inner colourless mem-
brane (Groves & Bullock-Webster, Le.) correspond to the endosporine. The
membrana propria of Overlon (1890, p. 37] is probably also applied
1o this last sub layer.

The most appropriate German equivalents of the adopled terms seem fo be:
of all parietal layers of the fructification, HHartschale (Nordstedt 1889
p. 2, and later authorsj: of sporangioderm, Sporangienwand: of cal-
cine, Kalksehale {de Barv 1875, p. 383, and later authors) or Kalcin:
of endosporostine and ectosporostine, respectively Endosporostin and
Ektosporosting of the two sporine-layers, Sporenwand or Spo-
rin; of endosporine and ectosporine. respectively Endosporin and
Ektosporin.

The way in which the ealeine is formed produces characteristic strue-
lures, termed laminations. These. which are of particular import-
ance in fossil specimens, will be discussed in the next section.

The sculpture of the sporostine-layers is characleristic, that of the
eclosporostine in parlicular even diagnostic. The terminology adopted
for its description is in principle based on that used by Groves &
Bullock-Webster (1920, pp. 69—71). although il has been considerably
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modilied. The schieme below comprises lhe main cctosporostine sculp-
lure types:

Types of simple sculpture

Max. diameters of individual sculpture elements, seen from above.
< 2% lheir smallest diameler
Max. diameters of individual sculpture elements. seen from above,

O [T granulale

Max. diameters of individual sculpture elements. seen from above,
>1u tuberculate

Max diamelers ol individual sculplure elemenls, seen from above,
> 23 lheir smallest diameler, elemenls forming a network

reticulale

Types of combined sculpture

Sculpture elements forming a network
Max. diameters of individual sculplure elements. seen from above,

<1 granulate-reticulate

Max. diameter of individual sculpture elements. seen from above,

>1n tuberculate-reticulate

Sculpture elements forming no network of varying sizes

granulate-tuberculate

In quite a few cases. where Lhe sculpture elements are rather indis-
tinct, this is indicated by the prelix semi- (e.g., semi-granulale].
In some others there are no sculpture elements, and the ectosporostine
is then termed smooth or psilate. The sculpture of ridges and
ol Tossules often difler considerably.

As will be pointed oul elsewhere, the above classificalion of ecto-
sporostine sculptures is highly artificial, bul no belter alternative seems
available.

Sculpture elements of the ectosporostine may also vary in other ways,
e... in shape in side view. in their equal or unequal distribution over
the surface, and in frequency in a given area. The last-menlioned varia-
ion appears to be most suitably expressed in the same wayv as by Groves
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& Bullock-Websler (lLe.). i.e. when the decoration is granulate, tuber-
culate or granulale-tuberculate, by countling the number of elements
along a 10 p long line. and when simple or combined reticulale by
measuring the max, diameters of ils meshes.

Ectosporostine sculplures are usunally desceribed as seen from above:
it is generally difficult to study them in laleral view {cf. below],
Varying microscope adjustmenls will naturally present slightly dif-
ferent pictures of the sculpture (ef. below). For conventional descrip-
lions, il seems expedient, however, to concenlrate on an adjustment
infermediale 1o those giving clear views ol the highesl and lowest levels
ol the sculpture,

The endosporostine is less varying in sculplure than the eclosporo-
stine, usually granulate or semi-granulale, but sometimes
smoolh.

The endosporine and the ectosporine are so far known always
smooth.

The thickness of the caleine, sporostine. and sporine layers are
measured in sections, always in the middle ol a fossule as near to the
equalorial axis as possible. Complementary measurements may he
taken in fossules at the basal and apical poles.

Leading palynologists of loday have ereated an elaborate system of termino-
logy for the seulptural Lypes of pollen and spores [Erdtman 1943, pp. 49—52,
1952, pp. 1921, Iversen & Troels-Smith 1950, p. 46). T regret that [ have
for various reasons felt unable to adopt this palynological terminology with

its exaecl and excellenl definitions of terms. My own investigations dis-
cussed clsewhere and other studies of the Characeae oosporangium decora-

tion (e.g. Nordsledl 1889, Groves & Bullock-Webster 1920, Walther 1929)
indicate thal the sculplure elemenis are more simply built than for instance
the complicate sexine elements of spermatophyte pollen. So far, no “drum-
stick™ rods (pilal with heads and stalks like those found as basic elements
in the pollen sculptures of flowering plants have heen observed in the Chara-
ceae ectosporostines, which moreover do not usually form sub-layers (te-
gillal as described by Erditman (1952, pp. 19—21). Ectosporostine sculp-
ture seems to have only two basic elemenls, One comprises variously arranged,
small or large wart-like protuberances, approximately isodiametrical when
viewed apically or laterally, with acute, subacute, or obtuse to rounded apices.
The other is simply rod-shaped, straight or curved elements, forming an
intricate network, which when seen from above, give a reticulate appearance
to the surface.

The palynological sculpture terminology is primarily based upon an analysis
of the individual elements in lateral view. The size of the Characcac [ructi-
fications and (he parietal membrane structure make rouline analyses of a
similar kind difficull. Altempts described elsewhere — alb studying the
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sculpture elements in side view seem to show thal their laleral shapes vary
far less than the said elements of spermatophyte pollen (¢f. abovel. An cclo-
sporostine sculplure terminology on palvnological lines is therefore at present
not possible.

An analysis of spermatophyte pollen sculpture at different microscopical
adjustments has recenlly been evolved (LO-analvsis of FErdtman 1952, pp. 21—
22). The interesting and valuable results attained by LO-analysis are intimaltely
connected with the varied morphology of sculpture elements in the higher
plant pollens and the resulting formation of tegilla as mentioned above,
LO-analysis is less illustrative with respeet to ectosporostine sculplure elements
owing to their simpler shape.

\part from the calcine slructure and sculpture of the ectosporostine,
the malure oosporangia possess some other morphological elements.
mostly derived from the sporostegium. 1 have already pointed out thal
the lower (adaxial] parts of lhe lateral spiral-cell walls do not dis-
integrate. as do the upper parts, but are incorporated in the sporostine
formation. According to the extent and intensity of this formation,
these lower parts will stand out from the oosporangium as low or high,
somelimes wing-like ridges, the intercellular ridges. The space
between two ridges (f.e. Lhe lumen of a spiral cell) is termed fossule.
The intercellular space between [wo adjacenl spiral cells, the inter-
cellular sulure is usually clearly visible as a line along the
middle of the ridge. The intercellular ridges meet al a point, or along
a short broken line forming an eccentric pattern, at the apical end of
the oosporangium: the ridges are somelimes higher here than in the
equalorial region, and then form an apical crest.

The walls of the node cell disintegrate completely in some groups, in
others they — excepl the proximal wall take part in the formation
ol sporostine. In the laller case. struclures will appear. which according
to the extent to which the node cell contributes to the formation ol
sporostine are lermed basal elaws — when the formation of sporo-

stine is incomplete or when the shape of the whole node cell is

reproduced in the sporostine a basal cage. Transilions between

the two exlremes also occur. These basal struclures are somelimes
covered by calcine from Lhe spiral cells. In some taxa the node cell,
too. produces calcine and forms a basal plug covering ils distal

wall sporostine and filling up the pentagonal basal opening — the
basual pore — into the oospore inlerior. When no calcarcous basal

plate is developed, the basal pore is closed by the distal sporostine of
the node cell.
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Several of the terms defined above are adopted from paleobotanical lermi-
nologies, sinee the fructifications of fossil Charophyla have been studied in
rather more detail than those of the living Characeae. Some lerms were
introduced by Groves & Bullock-Webster {1920, however, and apply originally
to fructifications of living species. There are practically no synonvms of these.

The terms intercellular suture, basal pore. and basal
plug are laken from the paleobotanical terminology: for synonyms, see nexl
sub-chapler,

Intercellular ridge. too, has been introduced for paleobotanical
purposes, but this structure has also been deseribed or mentioned by some
students of recent Characeae. It has for instance been termed Leiste in
some papers written in German (e.g. de Bary 1875, p. 381, Migula 1897, p. 48,
Nordsledt 1889, p. 3, Walther 1929, p. 37), ridges by Groves & Bullock-
Websler (1920, p. 58), and raised stripes by de Bary & Hemsley (1875,
p. 300]. The term fossule to designate the cellular spaces hetween
ridges in the oosporangia of the Characeae was introduced by Groves &
Bullock-Webster (1920, p. 69); the term has been used in other connections.
too, e.g. of diatoms and pollen (see among others Jackson 1928, p. 151, Iversen
& Troels-Smith 1950, p. 22) but since ils applicalion to the Characeae cannol
possibly cause misunderstunding or confusion, T have adoptled it in the present
paper. The expressions apical eresl, basal e¢laws. and cage, like-
wise introduced by Groves & Bullock-Webster (ep.c., p. 58). appear suitable:
no synonyms are known to me. though these structures have also been
deseribed by other authors (e.g. de Bary 1875, p. 381, de Bary & Hemsley 1875,
p. 300, Woloszynsha 1938, p. 184—186).

When describing the oosporangium. the same morphological con-
cepls as for the mature sporophydium (see p. 226 {f.} are appropriately
used. The terms polar axis. largesl equatorial diameter.
equatorial axis. apical pole, basal pole, adaxial. and
abaxial are thus defined and emploved in the same ways as of the
sporophydium (see p. 226).

The dimensions measured are: sizes ol the oosporangium and
oospore, widths of the fossules and heights of the apical crest, the basal
claws. or cage, thicknesses ol the ealcine and other parielal layers. The
shape of the oosporangium, the number of convolutions of the
spiral cells visible in lateral view of the oosporangium. the angle ol
the intercellular ridges to the equator plane, and the struclure
and sculpture of the calcine and of other parietal layers of the
oosporangium are also noted and analysed.

al The size of the oosporangium is given as the lenglh ol ils polar
axis and largest equaltorial diameter. The former is measured from the
outermost apical crest to the proximal end of the basal claws or cage
or to the basal plug. the latter by the lenglh between the abaxial sur-
faces of ils intercellular ridges.
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b} The size of the oospore is also given as Lhe lengths ol ils polar
axis and largest equatorial diameler. These are measured — in this case
only in seclions — between lhe outer sides of the ectosporine membrane.

c) The fossule widlh is measured between the intercellular sutures
at the equatorial axis, 1—2 convolutions from, and immediately at, the
apical point,

d) The diameter of the basal pore is the transverse lumen of the
node cell.

e} The height of the apical crest is that of the intercellular ridges
al the apical poinl, whilst the heighl of the basal elaws or cage is given
as that of the preserved remnanls of the lateral node-cell walls,

fi The shape of the oosporangium is expressed in the terms used
for the mature sporophydium (see pp. 227—228).

g) The number of convolulions of the intercellular ridges seen in
lateral view of the oosporangium should also inelude the partly visible
ridges at the apex and base,

h) The angle to the equator plane of the intercellular ridges is most
conveniently measured on photographs. It always applies to the ridge
nearest to the equalor plane.

i) The calcine thickness is measured at the middle of a fossule, at
the apex, and at the equator. and also includes a measurement faken
of the basal plug, if this is present. It is measured in sections, where
its structure is also observed. The sculpture of the caleine. il any. is
analysed on whole specimens.

JI The thicknesses ol other parietal layers are measured in seclions,
ab the middle of an apical as well as an equalorial fossule. Structure
observalions are also made in sections. Types of sculpture are analysed
in sections and on whole specimens.

5. Fossil remains

The need ol a separate lerminology for fossil charophyte sporophydia
and oosporangia is mainly due to ils having nol alwayvs been possible

to identify
menlarily preserved fossil organs, cell-tissues and cells with the cor-

at least not with complete certainty — the often frag-

responding structures of the living plant. Students of fossil charophytes
have therefore developed an elaborale terminology which, al least
partly. is more exact and more detailed than the denominalion systems
previously adopted for the gametangia and fructifications of the recent
Characeae. A tolal application - - as far as compalible wilh scientific
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accuracy — of the recent sporophydium and oosporangium termino-
logy Lo the fossil remains would of course be desirable. Since the
modern methods of analysing fossil charophyte remains have made
most morphological elements observed in the fossils identifiable with
the corresponding recent structures, the need of a separate terminology
is admiltedly reduced. Most of the lerms used here in describing fossil
charophytes accordingly correspond to those listed and delined in
the above four sections, but. in some cases. further commenls are
necessary.

I have previously briefly discussed the terms applied to fossil charo-
phytes (Horn af Ranlzien 1954, pp. 23—26). As slated there, the deno-
minations are based mainly on Peck’s glossary (1934, p. 104) — with
some important changes proposed by Méadler (1952, pp. 3—4). Some
minor modifications have been made. mainly to make the terminology
more uniform with that applicable 1o the sporophydia and oosporangia
of living plants. In that conneclion the history of how each lerm has
been applied to fossil charophytes was traced back as far as possible.

As in the preceeding sections, space does not allow every paper
containing one or more terms to be cited. The literature on fossil Charo-
phyta is rather large. and for that reason a selection has been attempled
covering first the important trealises, bul also such papers in which
new terms are introduced. or in which terms are bettered or the con-
cepls changed. In still other cases, papers are quoted lo demonstrate
the more or less frequent usage of a term in a particular period.

At the beginning of the nineteenth century, I'rench paleontologists
{Lamarck 1804, p. 355, Brard 1809, p. 438, Bigot de Morogues 1810,
p. 86, Alex. Brongniart 1810, p. 381. Desmarest 1810. p. 275. De-
france 1820. p. 476 and others) introduced the term gyrogonite to
designale the spiralled fossil remains [irst interpreted as shells of extinet
molluses, the identity of which with charophyte fruclilications was
first established by Leman (1812, p. 208). This term was also used in
German papers by for instance Bischoff (1828, p. 22) and in English
by Lyell 11826. p. 91) and others. The last-named author gave an exact
and still applicable definilion of gyrogonite: “It may be convenient lo
retain Lhe term Gyrogonite. which was first used, when the lrue nature
of these hodies was unknown, to express the fossil or mineralized slale
of the pericarpium of Chara™ (Lyell op.c., pp. 91—92]. It was very
sporadically used during the remaining part of the nineteenth century
(e.g.. by Jones 1874, p. 479) but was revived by Ilarris in 1939, though
in a somewhat more restricted sense, meaning “the caleareous inner
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part of the oogonium™ | =sporophydium| (Harris 1939, p. 12). In
recent years the term gyvrogonite has been used in this restricted sense
by Résky (1945, p. 11}, Carozzi (1948, p. 135 ff., also in the modifica-
lion gyronitel. Crolt (1952, p. 192), Migdefrau (1953, p. 105). and
Peck (1953, p. 2101, Miidler (1952, p. 4} who also uses this designalion.
objected to Harris™ restriction. and delined gyrogonite as the entire
petrifaclion originating from the sporophydium,
regardless of the extent of caleification. In other words,
he means by gyrogonites fossil charophyte sporophydia and [ructifica-
tions. as turther used by Grambast & Grambast (1953, p. 289, and later),
Horn af Rantzien (1954, p. 24), and Midler (1955, p. 271), and also
so used in the presenl paper.

In a particular group of fossil Charophyta. viz. the Clavatoraceae,
the gyrogoniles are surrounded by outer coverings. which originally
probably consisted ol inlerwoven extra-sporophydial segmenls of the
thallus. These are usually termed ultricles.

The commonest designation of lhe Characeae gyvrogoniltes has been oo go-
nium (equivalenis: nogone. Oogoniumj. It has been used for instance
by karpinsky {1906, p. 126}, Dollfus & Fritel (1920, p. 246}, Bell (1922,
o 1601, Fritzsehe (1924, p, 28], Groves (1925, p. 12, as well as in subsequent
papers on fossil Characeae), Peck (1934, p. 104, and in most later papers
except in 1953), Rao & Rao (1939, p. 2, alternaling with fruit), Ilarris
(1939, p. 36, in a particular sense, ¢f. abovel, Rasky (1941, p. 297, alternaling
with Frueht), Sahni & Rao (1943, p. 216, alternaling with nuculel,
Lu (1945, p. 34), Arnold (1947, p. 47, as odgoniuml, Carozzi (1948,
P 133 (), Kreilusel (1950, pp. 25—26), Papp (1951, p. 280, alternating with
IF'rueht), Loranger (1951, p. 2357, “odgonium”), Straub (1952, p. 464),
Beger (1954, p. 108}, Gothan & Weyland (1954, p. 51), and Magdefrau (1954,
p. 871 For several reasons this designation is inappropriale. First, gyrogonites
prohably include both sporophydia and oosporangia (Horn af Rantzien 1951,
P 660, 1954, p. 24, Midler 1952, p. 10}, although only oosporangia have been
identified with absolule certainty. Even if the term oogonium, as interpreted
by several authors (see abovel, is considered synonymous with sporophydium,
it is unsuitable. since at least most gyrogonites are oosporangia. The oogonium,
as defined in this paper. is moreover only part of the sporophvdium, and the
two designations are accordingly not synonymous.

Various other designations, of which but a selection is given below have
heen given lo gvrogonites, A rather common expression is fruit (Frucht)
(Bosquet 1859, p. 260 Heer 1855, p. 23: Unger 1860, p. 49: Knowlton 1888,
p. 156, alternating with sporostegium. 1902, p. 72; Reid & Groves 1921,
p. 181; Groves 1920, p. 126. 1924, p. 72, and in later papers, also oogonium].
Wicher (1939, p. 9) speaks of Characeenfrichte. Some writers {e.g.,
Tuzson 1914, p. 233, and [ofmann 1934, p. 341 use Oospore, which is
inappropriate for the same reasons as oogonium. and Solms-Laubach (1887,
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p. 38) the term berindete Oosporen. Some other terms are apparently
only used oceasionally: Sporangium (Unger 1830, p. 31), spore-
bud (Masloy 1947, p. 88, alternaling with oogonium), capsule (Ad.
Brongniarl 1822, p. 321), and grain (Gaudin 1856, p. 28, Watelet 1866.
p. o0}, For lack of any generally accepled terminology, some authors
use several alternatives in describing gyvrogonites of fossil Characeae; Lyell
(1826, p. 92) employs three terms {(gvrogonite, pericarpium, seed
vessel] and Stache (1889, p. 121 {f.}, no less than four (Eiknospe.
Oogonium, Sporangium, Fruchtkapsel). Woloszynska (1938
. 184) recognizes three states of preservalion of Qualernary Characeac. viz.
unberindete Oogonien, berindete Oogonicen, and Oospo-
ren or Kerne (seep. 214).

The term utriele (Fr. utriele, Germ. Utriculumi was intro-
duced in this particular sense as early as by Reid & Groves (1916, p. 2535):
il has become the common designation of this organ (emploved by e.g., Groves
1924, p. 79, Harris 1939, p. 15, Peck 1941, p. 290 1946, p. 277, 1953, p. 217
Carozzi 1948, p. 138, alternating with ecoque, Madler 1952, p. 16). Other
terms are fussere Hiille (Pia 1927, p. 91, Beger 1954, p. 109, Gothan &
Weyland 1954, p. 32}, and Fruchthiille (Kriusel 1950, p. 26).

What has preserved the gyrogonites in Lhe fossil slate is the ability
ol the plasmalic contents of the living sporophydial spiral cells to form
a caleine cover which results in a more or less complete reproduction
of the living sporophydium or oosporangium. IFFor Lhat reason, only
such cells and cell-tissues as take part in the formation of calcine are
in most cases preserved. This generally excludes the coronula and the
pedicel cell, occasionally also the node cell. The oogonium itself. which
does not secrete caleile, is usually dissolved, leaving a cavily in the
gyrogonite: ils plasmalic contenls are. however, often replaced by posi-
morlem pelrifactions (caleite or pyrite). Such post-mortem deposils
have sometimes also been observed in the lumina of the spiral cells, or
on Lhe surface of the calcine layer,

A gyrogonite accordingly consists of a lime-shell. and sometimes
also of post-mortem pelrifactions. Traces of the sporostine —  mainly
ol ils outer part. the eclosporostine — are often found inside the caleine.
The ectosporosline is sometimes well enough preserved lor ils sculp-
ture to be sludied when the lime-shell has been dissolved.

The above slatements refer to the overwhelming majorily of fossil Chara-
cene remains, 11 should be noted. however, thal in some inslances speeimens
of Characeae have been found preserved by silification not only their gvro-
gonifes but sometimes the whole plants. These have provided the so far only
chances of studying the coronula. the pedicel cell, and the insertion of this.
in a fossil member of the Characeae (Sahni & Rao 1943). Silicified remains
of other Charales families are also known. and studies of them have given




FEMALE CHAROPHYTE GAMETANGIA 241

important resulls in respecl of the reproductive and vegelalive structure of
extinet groups (Stache 1889, Harris 1939, In this connection it is finally worth
mentioning that the subgenus Karpinskya of Trochiliscus (Trochiliscales) is
characterized by caleified, and thus generally preserved. coronula cells (Crofi
1952: see also Peck 1934,

Gyrogoniles are of rather varied appearances due to their respective
degrees of caleification. Judging by their external appearance and com-
paring them wilh the gametangia and fructifications of living stone-
warls. they are similar to more or less mature sporophydia. oosporangia,
and Ivpes which mighl be classilied as transitional slages belween
sporophydia and oosporangia. A closer morphological inspection and
an underslanding of the caleification process reveals. however. that
the gyrogonites

al leasl in the overwhelming majorily of cases are
oosporangia of various degrees of maturity.

With regard to the morphology of the lime-shell, three artificial main
tvpes of charophyte gyrogonites. connected by intermediate forms. can
be distinguished:

1) gyrogonites in which the entire spiral cells have been preserved
by formation ol calcine and the outer limits of the lime-shell are more
or less truly reproducing the abaxial walls of the spiral cells. Such
specimens resemble mature sporophydia or immature oosporangia up
o the dissolution of the abaxial spiral-cell walls, The spiral cells are
represented by more or less rounded ridges (cellular ridges).
separated by grooves, in the boltom of which the lateral walls of adja-
cent spiral cells and the intercellular spaces belween these (inter
cellular sutures) may be observed. This stage ol gvrogonite pre-
servation probably always represents fully mature oosporangia.

2} gyrogonites, in which the caleification of the sporostegium has
failed to reproduce the whole spiral cells, and of which only the adaxial
halves are preserved. Such specimens are like caleified malure oospo-
rangia of some groups of recent Characeae. The spiral cells are repre-
sented by slightly convex. flat or slightly concave spaces. between
which the remnants of the adaxial halves of their lateral cell walls
(intercellular ridges) and Llhe intercellular spaces between
lhese (intercellular sutures) may or may nol be visible. The
calcine seulplures of such gyrogonites are often indistincl. Morpho-
logically, the lime shells of specimens of this type are intermediate
between types 1) and 3). This stage of gyrogonite preservation may
represent immature oosporangia ol groups whose mature oosporangia
are represented by gyrogonites of type 1); more often, however, lype 2)
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represents mature oosporangia of groups in which the calcification of
the spiral cells does nol proceed further, ie. where the caleification
does not fill up more than the adaxial half of the cell lumen.

31 gyvrogonites with thin lime-shells more or less truly repreducing
the adaxial halves of the lateral walls and [he adaxial walls of the spiral
cells, and resembling but slightly calcified oosporangia. The spiral
cells are here represented by more or less strongly concave spaces
ifossules). separaled by the protruding lateral cell walls and the
intercellular spaces between adjacent cells (intercellular ridges.
intercellular sulures}. Like lype 2) this third stage of pre-
servation may also represent varying degrees of immaturity in oospo-
rangia. the wholly ripe fruectifications of which are represented by
gyrogonites ol Lypes 1) or 2): or they may represenl mature oosporangia
of laxa with normally very slighl spiral cell ecalcification.

This division of gyrogonites into three types is entirely based on the
degree of spiral cell calcification. By considering other morphological
characters of these fossils. anolher morphological classification cor-
responding to some extenl to the systematic arrangement ol fossil
Charophyta as al present understood. may be found. Since this morpho-
logical grouping will be discussed in detail elsewhere, definitions of the
terms relating to it will be postponed unlil then,

Besides the above main elements characterizing various tvpes of
lime-shell development, viz.,, cellular ridges, fossules, inter-
cellular ridges, and inlercellular sultures, some other
structures may sometimes be represented on the surface of the ealeine
layer. The varying formation ol caleine in different laxa of fossil charo-
phytes may produce various structures, which have been lermed cel-
Iular tubercles, intercellular tubercles, cellular su-
tures, and spiral echannels. Cellular tubereles may be found
in all the said three main types of gyrogoniltes: this term seems to
include structures of rather varied types as regards both origin and
morphology. They are generally rounded. obtuse, or acute protuberances
distributed at regular or irregular intervals along the middle of the
spiral cells. Intercellular tubercles are apparently rarer; they may occur
on or along the intercellular ridges and intercellular sutures, and seem
to be mainly confined lo gyrogoniles of types 2| and 3). Cellular sutures

- small grooves or lines in the middle of the spiral cells — are mostly
seen on gyrogonites of types 2) and 3], bul apparently only in a few
laxonomic groups. They are due o peculiarities in the growlh of the
calcine which begins on the adaxial and lateral walls of the spiral cells
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and proceeds inwards, leaving a small part of the lumen uncaleified at
Ihe last, Cellular ehannels originale and develop in aboul Lhe same way
as the cellular sutures; they are cellular sutures thal have been hemmed
in and finally entirely enveloped by caleine, and have so far been found
in a few taxa represented by gyrogonites of type 1], Oceasionally, fine,
narrow and low ridges may be found midway in the fossules of gyro-
goniles of type 2} and 3). These are lermed secondary ridges,
and their origin is probably related to that of the cellular lubercles.

In discussing the basic lime-shell struclure, it might in this connec-
tion be noted that a parficular term, meridional units. has been
introduced to denote such straight cellular ridges of the Sycidiales as
apparently correspond Lo the spiral cells of other charophyles,

The structural conditions at the basal (proximal) and apical (distal)
poles are somewhat involved. As said above. lhe coronula disappears
complelely (excepl in Trochiliscus, subgenus Karpinskya). as ils cells
do not secrete any lime. Morphologically, the apical pole resembles
in other respects either that of a sporophydium or of an oosporangium
ol the recent Characeae. 1f Lhe former mainly in gyrogoniles of
Iyvpe 1) or sometimes type 2| — the apical ends of the spiral cells are
wholly reproduced in the lime-shell. The shapes of the apiecal lips vary
in different taxa, as will be deseribed elsewhere: distally, they join in
a point, along a shorl broken line or system of lines. or leave an
apical pore. In some groups lhe apical periphery has developed
into a line of weakness along which the whole apical hood breaks away
at the germination of the oospore. When the gyrogonite is of lype 3).
or a specimen of type 2] wilh concavely reproduced spiral cells, the
apical tips of these are represented by fossules separated by intercellu-
lar ridges and intercellular sutures. The ridges are sometimes more
raised on lthe apical tips than in other parts ol the gyrogonile because
larger surfaces of the spiral cell walls have taken part in forming the
caleine there; the resull is a erown-like structure, an apical crest,
The same alternatives as when the gyrogonite is of type 1) apply lo the
apical junction of the spiral cells, there may also be a breakage line
along the periphery,

The structure of the basal pole is mainly contingent on the extent
to which the node cell is caleified. As said above, Lhe pedicel cell dis-
appears for the same reason as lhe coronula. With regard to the pre-
servation of the node cell. two main lvpes. corresponding lo those
described above for the apical pole, can be distinguished.

As the node eell of a living sporophydium is at the same level as the
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surrounding spiral cells, remains of il may in a gvrogonite. the whole
spiral cells of which are calcified type 1) be found in about the same
plane as the cellular ridges. The caleification of the node cell. may lake
one or two different forms. From the discussion in the previous sub-
chapter it will be remembered thal the proximal wall of the node cell
has no lar never been known to scerete calcine. Its dislal wall may on
the other hand develop a lime plate, the basal plug. In several taxa.
the lateral walls of the node cell also caleify. If calcine has only been
secreled [rom the dislal wall. the node cell will presenl the aspeet of a
regularly pentagonal hole in the lime-shell, leading to the interior of
the gyrogonite. bul closed at the bollom by the basal plug. It the lateral
walls have also been caleilied, the orifice will be smaller. more rounded,
and less regularly pentagonal. If the preservation is less complete. the
basal plug has often disappeared as il is generally rather loosely allached
to the rest of the lime-shell. In all these cases the orilice in the place
ol the node cell is termed the basal pore It may be worlh men-
tioning that this is sometimes, like the interior of the gyrogonile, filled
by post-mortem lime deposits.

If, inslead, the gyrogonite is of lype 2} or 3}, i.e. if ils spiral cells are
represented only by lime deposils on their adaxial and parls ol their
lateral walls, the basal pole will be of rather different appearance, The
caleareous node cell plug said above lo bottom a hole. will in that case
be at the level of the fossules. If the lateral walls of the node cell, too.
have been calcified, they will protrude from the body of the gyrogonite
as the basal cage or basal c¢laws deseribed in seclion 4,

The various external structures on the Ime-shell have long been known and
studied by paleobotanists. For lack of specifications, however, the terminology
is somewhat confused, and synonyms are many. But a selection will be listed
below. It should be noted that only lerms used of fossil remains are quoted:
for other terms readers are referred to seclions 3 and 4.

The term lime-shell is commonly used (Groves 1920, p. 126, Reid &
Groves 1921, p. 181, Groves 1924, p. 74, Croft 1952, p. 193, Horn af Ranlzien
1954, p. 24, ele.). Other expressions are fossilized integument
(Lyell 1826, p. 91}, and capsule of spirals (Maslov 1947, p. 87).
Gaudin (1856, pp. 28 30). terms it sporidie: Karpinsky (1906, pp. 126
127), Kalkschale or Kalksporostegium: Solms-Laubach (1887,
p. 38) uses Kalksehale throughoul: and Gothan & Wevland (1954, p. 51},
ITulle. The terminological equivalent calcine is a new term (see p. 281).

Cellular ridge was, with many other useful terms, introduced by
Peck (1934, p. 104); it has been used by Peck and by Peck & Reker in later
papers, and also by Croft (1952, p. 193! and Horn af Rantzien (1951, p. 24).
There are several synonyms. but the respective applications of these are some-
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what uncertain, seing that some authors are confusing the cellular ridges
sensu stricto of which there are normally 5 in all fossil and recent Chara-
ceae (except Palacochara) -~ with the convolutions (1—3) of each
cellular ridge (spiral ecell] on its way from the basal pore to the apical point
or pore (see below]. The exacl sense in which some of the following lerms are
used is accordingly often impossible o deeide with absolute certainty. Most
ol them probably mean the same as cellular ridge, however. The commonesl
expressions are enveloping cell or spiral cell (with their equi-
valents Spiralzelle and cellule spirale): Reid & Groves (1921,
p. 181), Groves (1925, p. 12, 1926, p. 165, 1933, p. 3), Harris (1939, p. 12).
Rasky (1941, p. 297, 1945, p. 33), Sahni & Rao (1943, p. 216}, Lu (1945,
p. 345, Arnold (1947, p. 47), Carozzi (1948, p. 135 (f.), Madler (1952, p. 7,
1955, p. 277), Stranb (1952, p, 466). Some other linguistically reminiscent
terms have also been used, though less frequently: spiral valves (Lyell
1826, p. 91): valves spirales (Ad, Brongniart 1822, p. 321, Bosquet
1839, p. 26, cte.): bandes spirales (Gaudin 1856, p. 28); Spiren
(Unger 1860, p. 49); Spiralrippen or Kalkspiralen (Karpinsky
1906, p. 130, although it is a little doubtful whether Rarpinsky applies these
to the cellular ridges only. or originally meant them to include also inter-
cellular ridges): and Spiralwiilste (Pia 1927, p. 88). Some other desig-
nations of the same type are: Rohrechen (Heer 1835, p. 24): Rinden-
zellen or Hiillzellen (Stache 1889, p. 123 f[.); Kalkbinder (Pia
1927, p. 89); Hillsehliuche (Kriusel 1950, pp. 25—26, alternating
with Rindenzellen or Kalkbinder, Migdefrau 1954, p. 87);
Spiralbiinder or Spiralwindungen (Gothan & Wevland 1954,
p. 81):and investing cells (Bell 1922, p. 160).

Terms more or less clearly applicable to the convolulions (Reid &
Groves 1921, p. 187, Groves 1925, p. 12, 1933, p. 5. Sahni & Rao 1943, p. 216,
Lu 1945, p. 34, Horn af Rantzien 1951, p. 667, 1954, p. 25), whether referring
to the lurns of cellular or inlercellular ridges, are: Windungen (llecer
1855, p. 24: Unger 1860, p. 49; Tuzson 1914, p. 233: Rasky 1941, p. 298, and
1945, p. 33; Madler 1952, p. 18, 1955, p. 277: Straub 1952, p. 466; ete.),
Hiillzellsegmente (Stache 1889, p. 121 ff.) Spiralwindungen
(Papp 1951, p. 280): Rindenzellschliauehe (Fritzsche 1924, p. 28);
tours de spire (Dollfus & Fritel 1920, p. 246: Grambast & Grambast
1953, po 289 and also later); spirals (Knowlton 1888, p. 156 and 1902,
o 720 Peek 1937, p. 87, and in later papers, Rao & Rao 1939, p. 2, alternating
with convolutions: Maslov 1947, p. 89, alternating with volutions
of spirals: Loranger 1951, p. 2359): and turns (Peck 1934, p. 108).

The term intercellular ridge wasintroduced by Peck (1934, p. 104):
it has since been used by Peck, and by Peck & Reker, by Croft 1952, p. 193).
and by Horn af Ranizien (1954, p. 24). Synonyms are spiral ridges
(Bell 1922, p. 160; Loranger 1951, p. 2359}, spiral flanges (Harris 1939,
p. 40; Sahni & Rao 1943, p. 216), Réiander (Heer 1835, p. 25), Kiele or
Leisten (Stache 1889, p. 121 ff.), Spiralrippen or Kalkspiralen
(Karpinsky 1906, p. 130, with some doubt as lo their exact application, see
above), Grate (Pia 1927, p. 88}, Rippen (Rasky 1945, p. 32); Kanten
(Woloszynska 1938, p. 189 f.). Spiralleisten (Papp 1951, p. 286),

16 Bolaniska Noliser 1956.
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Nahtrippen (Straub 1952, p. 466), and interzellulire Rippen
(Miidler 1952, p, 10).

Intercellular sutures (Horn af Rantzien 1954, p. 24) have been
termed simply sulures (or the I'rench cquivalent sutures) by for
instance Dollfus & Fritel (1920, p. 244). Reid & Groves (1921, p. 182), Rao &
Rao (1939, p. 31, Lu (1945, p. 34), and Grambast & Grambast (1953, p. 290,
and lateri. By Peck (1934, p. 104}, and in his or Peck & Reker's laler papers.
they are called intercellular furrows. Bell (1922 p. 160) uses a
circumlocution: narrow grooves on spiral ridges Corresponding
German expressions are;: Nahllinien (Stache 1889, p. 121; Iritzsche 1924,
p. 28: Papp 19531, p. 280: Midler 1955, p. 279) and Nidhte (Pia 1927, p. 88:
Rasky 1941, p. 297, and 1945, p. 33; Midler 1952, p. 10).

Fossule was first introduced by Groves & Bullock-Webster (1920, p. 69),
but appears to have been forgotten since. Some authors have used the expres-
sions cellular furrows. or merely furrows {Groves 1920, p. 126:
Peck 1934, p. 104, and later; Lu 1945, p. 34: Croft 1952, p. 193; Horn af
Ranlzien 1954, p. 24). FFossule seems appropriale and handy, and has been
reintroduced in this paper with a view to belter conformity lo the termino-
logy in respeet of living oosporangia. The same structures have heen termed
Taler (Pia 1927, p. 88), and Furche (Réasky 1945, p. 33; Midler 1952,
p. d). Bischoff’s eold terms Windungen or Spiralbinder (182§,
p. 22) probably refer to the fossules when applied to fossil specimens, hul
their exael meanings are somewhat doubtiul,

The cellular tubercles — first deseribed by Lyell (1826, p. 94} —
have generally been termed tubercles (Reid & Groves 1921, p.o 184 —
on p, 182, they use the expression papilliform processes — Groves

1924, p. 78 and 1933, p. 41; Harris 1939, p. 36: Rac & Rao 1939, p. 3: Peck &
Reker 1947, p. 4. and later by Peck and Peck & Reker: Horn af Rantzien
1951, p. 664, and 1954, p. 24), tubercules (Dollfus & Fritel 1920, p. 246).
and Tuberkeln (Rasky 1941, p. 302, 1945, p. 46, allernating with Zap (-
chen). Midler (1952, p. 5}, who pointed oul the important difference belween
tubereles ocenrring in the middle of spiral cells and those disiributed alonyg
intereellular ridges and emphazised the value of these Iwo lypes lo systematice
classification. used a circumlocution when speaking of the former: in der
Furche oder auf den konvexen Spiralen stehende Pa-
pillen. Cellular tuberecles is a new term, formed in conformily
with intercellular tubercles, which is also new, in order to dil-
ferentiate the two types in deseriptions. Other German designations are W r-
zen (Tuzson 1914, p. 234) and Knolen (Pia 1927, p, 90},

Intercellular tubereles have been described as wellendr-
mige Erhebungen der Nahtlinie by Rasky (1945, p. 38). and
as Papillen auf den interzelluliren Rippen by Miidler
(1952, p. 3).

GCellular suture is a term introduced by Horn al Rantzien ({1954,
p. 24), svnonymous with Zwischennaht (Madler 1952, p. 10},

Spiral channels is a new lerm synonyvmous with the earlier tub u-
lar hollows (Groves 1920, p. 127], tubular spaces (Croft 1952,
P 216), and cavities in the form of curved spirals (Masloy
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1947, p. 88). Midler (1952, p. 10} speaks of Hohlungen im Inneren
der Spiralzellen.

The term secondary ridge was introduced by Peck & Reker (1948,
p.- 87). No synonyms are kown to me.

The term meridional unit was introduced by Peck (1934, p. 104).

The apical pore (Horn af Rantzien 1954, p. 25, allernalingly with
apical opening or apical orifice) is the apical opening
of Croft (1952, p. 193], the summil opening of Peck (1937, p. 87,
and later papers), and Loranger (1951, p. 2359). and the Gipfeldlfnung
of Midler (1952, p. 18).

Apical erest was introduced by Groves & Bullock-Webster (1920,
p. 89), and applied to the oosporangia of recent Characeae. This struclure
has usually not been called by any special name by students of fossil Chara-
ceae: in her paper on Qualernary charophyte remains, however, Woloszynska
(1938, p. 183) speaks of leistenfiéormig verdickte Rinder in
the apical area.

The basal plug is the calcareous plate or plug of Maslov
(1947, p. 871. Croft (1932, p. 217). and Horn af Ranlzien (1954, p. 261, and
the Basisplatte of Midler (1955, p. 279).

The basal pore (Horn af Rantzien 1954, p. 25) is synonymous with
the foramen basilare (Reid & Groves 1921, p. 182), the basal
orifice (Groves 1925, p. 12, and 1933, p. 5}, and the basal opening
(Peck 1934, p. 104, and in later papers by Peck and Peck & Reker; Maslov
1947, p. 89; Croft 1952, p. 193], Some German designations of the basal pore
are: Inscertationsstelle (e, ITeer 1855, p. 23], Ablidsungsstelle
der Stengelzelle (Risky 1941, p. 298), Abldsungsstelle des
Stiels (Rasky 1945, p. 43 ff.). Basaloffoung (Papp 1951, p. 285).
Offnung der Sticlzelle (Midler 1952, p. 18]. and Stielloch
{Straub 1952, p. 466. Midler 1955, p. 279).

The cage and basal e¢laws, which as far as fossil specimens are
concerned represent the extremes of the node cell caleification, are usually
lumped together under a common designation. The terms were introduced for
application to oosporangia of the living Characeae by Groves & Bullock-
Webster (1920, p. 58). These structures have also been called cohors
basilaris (Reid & Groves 1921, p. 182). cages (Iarris 1939, p. 39.
Croft 1952, p. 193, orn af Rantzien 1954, p. 26), and verdickle Leisten
oder kurze Zipfelehen (Woloszynska 1938, p. 185).

The most suilable German designations seem to be: of lime shell or caleine
Kalksehale (Solms-Laubach 1887, p. 38] or Kalein: of cellular ridges
zellulire Rippen; of convolulions Windungen (Ieer 1855, p. 24,
and later authors); of intercellular ridges interzellulire Rippen
(Midler 1952, p. 107; of intercellular sutures interzellulire Nihte:
of fossules Furehe (Rasky 1945, p. 33, Madler 1952, p. 5): of cellular
tubercles zelluliire Tuberkeln: of intereellular tubercles inter-
zellulire Tuberkeln: of cellular sutures zellulire Nihte: of
spiral channels Spiralzellen-Kaniile: of secondary ridges Sekun-
dirrippen: of apical pore Apikaldéffnung or Gipflfeloffnung
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(Madler 1952, p. 18]: of apical ¢rest Apikalkamm or Giplelkamm;
of basal plug Basalpropf; of basal pore Basaldffnung (Papp
1951, p. 285); of cage Basalgilter; and of basal claws Basalkamm.

I have up to now mainly discussed the morphological sculpture of
the caleine, and the perlinent terminology. Some remarks shall also
be devoted lo the anatomical structure of the lime-shell. In mosl gyro-
gonites. and so far known also in caleine-producing oosporangia of
living stoneworts. the calcine is structurally homoplastic, and charac-
terized by a concentric lamination (Croft 1952, p. 194. Horn af
Rantzien 1954. p. 25). In these respects no further terminological dif-
ferentialions of the shell seem necessary. In a few instances. however,
only the inner, thicker part of the lime-shell is so laminated. while the
thin outer layer is structureless. Ifor such cases it is expedient to dif-
ferentiate the endocaleine, characterized by lamination (the inner
layer of Maslov 1947, p. 88 and Croft 1952, p. 216}, from the outer.
structureless ectocalcine (the outer laver of Maslov le,
Crolt l.c.).

As mentioned above (p. 240}, parts of the sporostine mainly the
ectosporostine — which is the most resistant membrane. are in fossil
specimens not infrequently preserved inside of the calcine. The parietal
gyrogonile layers and the sculplure of the sporostine membranes are
then designaled as in the previous section (sce pp. 230 —233).

Inside the sporosline layers lies the oospore. Since the sporine
layers — being little resistant - are rarely preserved in gyrogonites.
the terms oospore conlents or vesicular contenls are
practically synonymous with oospore. If originally a sporophydinm.
the central part of the gyrogonite would contain remnants of the
oosphere. or be a cavity left by this.

[n the literalure on fossil Characeae. the parietal layers of the gyrogonites
apart from the calcine, are generally included in a common term, e.g.. the
oospore membrane (Groves 1925, p. 12, Peck 1934, p. 104, and later
papers, Harris 1939, p. 12, Croft 1952, p. 193, Iorn af Ranlzien 1954, p. 24,
membrane (eg, Lyell 1826, p. 92), Sporenmembran (Midler 1952,
p. 10), Aussere Hartschale (Karpinsky 1906, p. 129, probably also
including the calcinei; or Hartschale (Woloszynska 1938, p. 186).

When applied to fossil specimens, the following expressions are synonymous
with the o ospore {used by Groves 1920, p. 126, Reid & Groves 1921, p, 182,
Sahni & Rao 1943, p. 216, Rasky 1941, p. 297, Papp 1951, p. 280, and others):
Fruchtkerne or Nucleus (Stache 1889, p. 121 ff.): Steinkern
(Midler 1952, p. 4, 1955, p. 279); egg (Harris 1939, p. 12), inner cavity
or inner mould (Maslov 1947, pp. 87 —-88): and vesicular con-
tents (Croft 1952, p. 193, Horn af Rantzien 1954, p. 24).
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The methods and measurements deseribed in sections 3 and 4 are
suitably employed in general descriptions of gyrogonites. It should
be noted, however, that since the coronula and pedicel cells are usually
not represented in the fossil malerial, no deseriptions or measurements
of them can of course be included. Tor convenience, a brief summary
of the dala required [or the morphological analysis of a gyrogonile is
given also in this seclion, omilling all definitions, which are the same
as those already given:

a] The size of the gyrogonite, expressed by the length of its polar axis and
largest equatorial diameter.

b) The sizes of the oosphere, oospore, or cavities left by them, also expressed
by the lengths of their polar axes and largest equatorial diameters.

¢} The widths of the fossules or cellular ridges at the equator and at the
apex.

d) The diameters of the apical (if any) and basal pores.

¢) The heights of the apical crest and basal claws or cage.

f) The shape of the gyrogonite, expressed in the lwo sets of terms defined
on pp, 227228,

g) The number of convolutions of the fossules or cellular ridges in lateral
view of the gyrogonite.

h] The angle to the equator plane of the intercellular ridges or sulures.

i] The respeclive thickness and structures of caleine (midway in the
fossules al the apex and at the equator. and in the basal plug) and cor-
responding observations on the ectocaleine and endocaleine, if ditferentiated.

JI The thickness and sculplures of other parietal gyrogonite layers.

k) Any other morphological observations of lime-shell characlers (apical
breakage-zones, cellular and intercellular sutures, cellular and intercellular
tubereles, or secondary ridges).

1 Any other anatomical observalions of lime-shell characters (spiral chan-
nels, and post-mortem deposits in these}.

m) notes on the slate of preservation of the oospore, and on post-mortem
aleifications in the oosporal cavity and polar orifices.

Summary

A review of the morphological terminology pertinent to female charophyte game-
tangia and fructifications and to corresponding fossil remains reveals that several
designations are misleading and even erroneous, while quite a few characteristic
structures have got no proper denominalions al all. Somewhal different termino-
logies have moreover been applied to the said living organs and to the corresponding
fossil ones. The present paper primarily attempis to provide a basis for the sellling
of the relevant terminology.,

1. The female charophyte gametangiom — usnally termed “oogonium”™ — should
be termed sporophydium, while the fruclification -— the “oospore” of
authors — should be designated ocosporangium.

2. The terms below are suggested for cells and tssues in the developing sporo-
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phydium. The sporophydial initial gives rise to the oogonial initial,
the sporostegial initial, and the pedicel cell (eellsi. The oogonial
initial forms the egg-cell or oosphere and 13 sterile nogonial colls.
The sporosteginl initial gives rvise to the cenlral node cell and & peripheral
spiral initials which divide into one tier of spiral cells and one or
two Liers of coronula cells.

3. The mature sporophydivm is basally attached lo the mother plant by 1-—2
pedicel eells. — Its central part — derivates of the oogonial initial — is the
oogonium and consists of the oosphere and 1 3 slerile oogonial
cells. us

wlly already resorbed al maturity: the oogonium is surrounded by the
oogonium membrane, the absence of which api

ally forms the receplive
spot. — The covering of the sporophydium is the sporostegiom —— deri-
vates of the sporostegial initisl. It comprises the central node cell and 5 peri-
pheral spiral cells which are terminated by 5 or 10 coronula cells,
forming hetween them the coronula, The spiral cells are attenuated apically
s0 as to form a neck with slits hetween the cells. Inside of the neck is left a
cavity divided by o diaphragm into a lower primary and an upper
secondary apical receptacle.

1. The carrying out of morphological analvses of sporophydia and oosporangia
and of fossil gyrogoniles is deseribed in detail. In that connection the concepls of
polar axis [PAl, largest equatorial diameter (LED), cquato-
rial axis (EA], isopolarity index (181, Le PA/LED %), and aniso
polarity index (ANIL fe. AND/PA Yo, where AND is the distance between
apical pole and LED] are discussed and defined, as also the terms apical and
hasal. abaxial and adaxial as relative to the perlinenl morphology, Size
and shape indicalions and measurements are also deall with to some extent,

]

The development ol the fertilized sporophydium Lo an oosporandgium is hriefly
deseribed. The fruetification wall comprises 5 layers of which the 3 ouler constitute
the sporangioderm. The outermost is the limesshell or calecine in
fossil specimens somelimes an outer eclocaleine and an inner endocal-
cine. Inside is the sporostine, consisling of ecltosporosline and
cndosporostine, The lwo innermost strala are the eclosporine and the
endosporine, forming between them the spore wall or sporine. The eclo-
sporostine has a dingnostic sculpture, terminologized on p. 233, — The Tateral sporo-
phydal spiral-cell walls form on the oosporangiuvm intercellular ridges,
separated by spival-cell lumina, fossules, and provided along the ridge middles
with intercellular sutures, i¢ spaces belween adjacent spiral cells. The
ridges are often higher apically and form here the apical cresl The sporo-
phydial node cell gives rise to ocosporangium structures termed basal elaws,
basal cages. basal plugs. and basal pores.

6. Gvrogonites are, al least in most eases, fossil fructifications. What is
preserved of these is the calcine and occasional ectosporostine remnants, In the
Clavatoraceae gyrogonites are surrounded by outer coverings, utricles. The
three artificial main types of lime-shell developments are: al with convex spiral
cells feellular ridges); bl with approximalely [lal spiral eclls; ¢ with con-
cave spiral cells (fossules). These differences eause a rather varied apical and
basal pole morphology. The gyrogonite terminology corresponds principally to
that of living Characeae sporophydia and oosporangia. Fossules, intercellular ridges
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and sutures, apical erests, and the basal structures: pores, plugs, claws, and cages
are accordingly similarly defined as of recent oosporangin. Bul the varying caleine
formation in fossil Charophyia may produce particular structures not known from
recent stoneworts, i.e. cellular and inlercellular tuberecles, cellu-
lar sutures, spiral channels, and secondary ridges, discussed
and defined on pp. 242243, Meridional unilts are cellular ridges of the Syei-
dinles. In several fossil taxa the spiral cells do nol join each other apically but leave
the apical pore.

Paleobotanical department of the Riksmuseum, Stockholm 50.
December 1955.

Postscripts

Some recent papers have come under my notice after the manuseripl conclusion.
Sundaralingam (Jour. Ind, Bot. Soe.. 33 (1954): 272—2971 describes the sporophydia
and oosporangia of Chara zeglunica, the terminology agreeing with American text-
hooks of algae. Papenfuss in a very inleresling paper (Classification of the algae,
in A century of progress in the nalural sciences. 1853-—1953: 115—224, San Fran-
cisco 1955) introduces the term zvgospore (p. 130) of the Characeae oosporan-
ginm. As to parietal oosporanginm stratigraphy zyvgnemalean spore walls have been
discussed by Transean (The Zvgnemalaceae, Columbus 1951}, and Erditman (Sv.
Bot. Tidskr., 50 (1956;: 135141} has given a further account of LO-analysis.
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On the variation of Micrasterias mahabulesh-
warensis f. Wallichii

By Einar TEILING

Limnological Institution of the University of Lund

The present author has had the opportunity of cellecting plankton in
the little lake Trysjon situated in the community of Zinkgruvan in the
southern part of the province Niirke. The plankton contained Micraste-
rias mahabuleshwarensis . Wallichii which as a plankler is very rare,
Its richness in deviating forms as well as its abundance inspired to a
detailed invesligalion of this interesting desmid.

The biotope is a little lake, being parl of a former lake that has been
divided up and partly filled by the waste stone refuse from a zine mine.
The lake is about 500 m long, 150 m broad and 1 m deep.

The phyloplankton association is characterized by a striking poor-
ness in Myrophyceae, a moderate proportion of green algae (Chloro-
phyceae and Desmidiaceae) and periodical high production of Asterio-
nella formosa, Rhizosolenia iongiseta, Tabellaria floceulosa var. asterio-
nelloides |sensu Knudsen), Mallomonas [astigiata var. Kriegeri Bourr.
and Peridinium cinctum. The trophic character is moderately eutro-
phic. The pl-value was 6.9—7.1 until 1947, al the end of that vear
a laundry was brought into play and the pll-value increased to 7.3. An
analyze of zine in solution showed about 0.6 mg per litre. The lake is
without visible affluences and the supply of water from habilalion and
cultivated soil is small except from the laundry. The litoral vegetation
consists ol Phragmites, Scirpus lacustris and Nuphar luteum on aboul
half the extenl of the shore.

The plankton samples were collecled in Lhe summers of the years
1943 — 1945 and 1947- 1948 and the specimens ol the actual desmid
examined are distributed as follows: in 1943: 592, in 1944: 285, in 1945:
152, in 1947: 35, and in 1948: 174, tolal number: 1238 specimens,
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Introduction to the morphology and the terminology

The clone here dealt with belongs to the type called var. europaea
Nordst. 11888). The marginal denticulation is very poor and reslricted
o the middle third of the processes, to judge from the literature it is
most agreeing with the pictures of Stange 1908, Tab. 1: 1, 2, and Yama-
gushi & Hirano 1953. fig. 3. See further the laxonomical discussion.
p. 271. The semicell of Micrasterias mahabuleshwarensis . Wallichii
consisls of a corpus with three processes on each side and a polar lobe
with two lateral and lwo apical processes ol the same structure as the
distal parts ol the corporal processes, i.e. eylindrical wilth an obluse
end bearing 2 5 small spines on the edge.

In order to [acilitate the discussion the processes are signed with
Roman figures. beginning at the base of the semicell. Thus, the three
corporal processes are signed 1, 11, and 111, the laleral and apical pro-
cesses of Lhe polar lobe are signed IV and V. In the following some
abbreviations are used: proc. means process, Micr. means Micrasterias
and mahab. means mahabuleshwarensis.

In Micr. mahab, {. typica there are only lwo lateral processes. viz.
proc. I and 11. Proe. I1T derives from the proe. 1T, a circumstance clearly
visible in the ontogenetic development and in the many transitional
forms, in which proc. TIT forms a series from a faint spine lo a com-
plete process of the same size as proce. 1L Usually it is curved outwards
in the interspace between proce. I and the polar lobe. In the clone in-
vestigated proc. III may be lacking on one or more of the four possible
places. fig. 22, If it is lacking in one of the semicells, the resull is a
dichotypical specimen. consisting of f. fypica—f. Wallichii, fig. 2. In
four specimens found proc. I11 was quite lacking, i.e. [, typica.

Micr. mahab. {. Wallichii appears in the malerial in two lypes: gracilis
and robusta. The former has long, conical processes and especially the
long almost straighl proe. IV give a striking appearance. The robusta
Iype has shorler processes, somewhal like a champagne bottle and
faintly curved proc. V. The two types were connected by a complele
series of intermediate forms. Most of the specimens were of the robusta
type but in 1944 the gracilis type was strongly dominating. Dichotypical
specimens (Teiling 1948, p. 51) consisling of one semicell ol each type,
were not uncommon, fig. 9. It is possible that the difference is caused
by varying light conditions. The planktonts heavier than the water are
always in a slate of sinking and are brought upwards by the turbulent
currents caused by the changes ol temperature and wind circumstances.

17 Bolaniska Notiser 1956,
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Thus, al the propagation the younger semicell will be formed under
different conditions than the elder semicell. In the cases where two
cells. dichotypical in this regard. were found still attached to each
other, the juvenile semicells always belonged to the same type.

The variability

Variability in Mier. mahab. f. Wallichii is earlier recorded, in Sweden
by Lundell (1871, p. 15) who found doubled proc. V, and by Wesl (1905,
p. 123, Tab. 55: 1 3] in Scoltish lakes, where they found both doubling
and lacking of proc. T and supernumerary apical processes.

The varialion concerns the proporlions of the cell, the spinous orna-
mentation and especially the lateral processes. The proportions of the
cell vary in giving rise to the tvpes gracilis and robusta, which have not
been subject of statistical investigalion. The pattern of the spinous
ornamentation has been quite neglected. The author has confined his
invesligation lo the lateral processes as a maller of basic systemalies,
the frontal process jusl above the isthmus is neglected.

All the processes are subject of variation bul lo very different extent,
The variation of a separate process seems Lo be independent of the varia-
tion of the other processes: each of the processes I, 1L or TI1 may be
changed inlo two or three and proe. 111 may be lacking without cor-
responding changes of other processes in Lhe same cell; absence and
multiplication of the processes seem to appear quite by chance. By this.
Nature had created a very great number of combinations and a stalistical
investigation ol their eventual conformity to a biologieal law would
require much more extensive malerial than the present one. The author
has tried to give o statistical survey ol the separate variation of the
processes I, 11, and I11. especially.

For a preliminary comprehension of the supernumerary and also

Fig. 120, Micrasterins mehabuleshwarensis. 1 proc, V lacking in one semicell.
2 dichotypical specimen [ typica . Wallichii. 3 {. Wallichii: proc. 1 bilalerally
tripled, proc. 1T unilaterally doubled and one proce. Voadded symmelrically. 4 super-
numerary proce, H - 11T and apical verrueae, 5 . fypica: proe. T and 11 doubled.
6 proc. II branched hilaterally. 7 f. Wallichii: doubled and supernumerary processes.
8 proc. Il doubled. 9 dichotypical specimen graeilis + robusta. 10 apex with nor-
mal verrucae. 11 apex with verrucae in slages towards processes. 12 proe. IV and V

doubled unilaterally. 13 three supernumerary proe. V. 14 proc. V doubled. 15 proc.
IV doubled and supernumerary proc. V. 16 two supernumerary proe. V, 17 [. Wal-
lickii: proc. 11l rudimentary unilaterally. 18 the same: bilaterally. 19—20 f. iypica:
opposite branches on proe. 11 rudimentary, faintly, and well developed.
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the lacking processes it is necessary to examine their origin, The earlier
31. The
primary vesicle of the semicell in the beginning is soon dilferentiated
into three lobes. two Iateral and one central polar lobe. The edges of

ontogenetic stages of this desmid are shown in the figs. 29

the lateral lobes divides inlo two or three lobes and these grow out to
the processes. The present author (1950, p. 317) has initialed the con-
cept of the meristemalic organel, i.e. the part of the protoplast that
grows more rapidly Lthan the surrounding parts. thus forming pro-
tuberances of any kind. In the higher plants the archilecture. leaves
and emergences are the result ol meristemalic lissues and the morpho-
logical dilferentiation of unicellular plants must depend on a cor-
responding differentiation of the activity in the protoplasm, although
the specitic kind of proloplasm forming lhe meristematic organel as
yel has not been cytologically discerned,

By rational arguments we see that the meristemalic organel of the
lateral lobes divide into Iwo (fig. 30) and that one of these viz. the
vertical one may divide (fig. 31 to the right). In the first case the two
lobes normally grow out to processes I and II, characleristic of Micr.
meheab. . {ypica. in lhe lalter case the result will be the three processes
characleristic of f. Wallichii. If more bipartitions of a meristematlic
organel occur during the growing stage supernumerary processes bulge
oul and the allered structure of the original process indicales how many
meristematic organels have been lormed, and, the place of the secondary
processes reveal al which phase of the development the new meriste-
matic organel has been born.

The doubling may be total, i.e. from the base of the processus, for
instance proe. Il and IIT of a normal specimen of f. Wallichii, or the
new meristematic organel may have been formed when the process
has grown out to a certain extent, in this case the result is a smaller
branch. Sometimes proc. 11 has developed two opposite branches.
diverse degrees of this phenomenon are shown in fig. 19. In certain
cases the secondary meristematic organel has been formed and begun

Fig. 21—33. Micrasterias mahabuleshwarensis, — 21 proe. 1I tripled, verrucae on
the apex. 22 gracilis type laterally dichotypical, small spines on the apex. 23—24 Mier.
americana, 23 1. Wallichii with one semicell reminding of the amertcana lype.
26 proc. 1 and 11 of Mier. americana (efter Prescott). 27 of Micr. mahab. subsp
enropaea |(after Westl, 28 of Mier. mahab. subsp. indica (after Wallichi. 20—31
three stages of development of a semicell. in 31 the primitive vesicle II on the right
side 1l tripled. 32 Mier. mahab.: strongly reduced specimen, 33 the same: triradiale
lacies.
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Table 1.
1913 1944 1940 1947 1948 Total
Calegory no. O - wo. - %6 o, Y onid. Y na. W o ne. Uy
Cells
S bt T AP, 29 1 10 7 2 37 22 227 18.3
A5 s 232 39 62 22 42 28 8 6d 38 409 33
| s 210 36 194 68 99 65 25 — 0 40 U8 18,1
f. typica .. 1 — — — 1 - — 2 - 1 0.3
Total 592 100 285 100 152 100 35 — 174 100 1238 100
Semicells
&L et 230 45 120 21 62 21 12 — 139 40 863 35
1 ER et IR 1 1 17§ iean 1 (1) 86 OH8 — 209 6O 1605 65
Total 1184 1000 570 100 304 100 70 — 348 100 2496 100

to grow oul just when the semicell was developed to its full size and
the accomplishment of the cell-wall prevented the further growth: the
result is a rudimentary spine. Examples of such cases are given in
figs. 17. 18, 19.

By relarded and supernumerary formation of the meristemalic
organels in processes IT and III. these are somelimes changed into a
conglomeration of up to six processes which is impossible to allocate
to proc. 11 and I, figs 4. 7, 21.

The basic material was carefully examined and every specimen was
noled as lo ils structure, if normal or abnormal. The lalter were depicled
in a simplified manner with the oceurrence and general shape of each
process clearly visible. Many representalive or especially interesting
specimens were depicted with the aid of the camera Jucida. The malterial
is not equally distributed on the five years (see Table 1) depending on
the number of samples and the abundance ol the desmid.

The malerial is assorted into four categories:

n*=normal [. Wallichii (n means a normal semicell],

an=dicholypiecal cells composed of one normal and one abnormal semi-
cell (a means one abnormal semicell),

a?=specimens composed of two abnormal semicells,

f. typica means Mier. mahab.

Dichotypical specimens of f. Wallichii-{. lypica are counted as n?.

Table 1 shows the distribution of the four categories during the vears.
The importance of the non-specific feature is more pronounced and
correclly expressed in the semicells instead of the cells, this is shown
in the lower part of the table.

The figures from the two conseeutive years 1943 and 1944 show a



MICRASTERIAS MAHABULESHWARENSIS F. WALLICHII 267

Table 2. Absence of proc. Il

numhber "o

on 1 place unilaterally in semicells of f. Wallichii normal .......... 27 21

1 \p i i o =1 v supernumerary .. 20 16
2 places bilaterally in dichtyvpical cells of f. Wallichii normal +

L 1 £ 0 4 T B 10 31
2 places bilaterally in dichtypieal cells of {. Wallichii supernume-

PPy o F BT S e e S e R R S e e S 28 21

2 places unilalerally in f. Wallichii normal ., ..........coovvr.. 4+ 3

2 i o : SUPETTIWMETATY oo vvrsvnrns 1 1

R 33 s SO L 1 T T R D R e e e 6 1

&g s BRI i el S e s e S e R 3

Total 130 100

striking increase of the normal cells (and semi-cells}. the reliability of
this change is, in spile of the smaller slalistical basis, confirmed by the
agreeing percenl numerals of 1945, The numerals of 1948 indicate o
return to the proportions of the year 1943. The average proportion of
abnormal cells and semicells reveals a very great tendency of variation;
every other cell and one third of all semicells were abnormal, i.e. non-
specific.

The deviations from [. Wallichii, here labelled normal are of [wo
kinds: 1] the absence, and 2} the multiplication ol a process. The
absence is confined almost exclusively to proe. III, but it is noted
also in two cases on proc. V. As mentioned, the absence ol proc.
1T is specific for the f. typica of Micr. mahab. described by Ilob-
son in 1863, Its occurrence was known in Micr. alata already in 1860
and was found in 1865 in Micr. Weallichii by Grunow, now a variely of
Mier, mahab, according lo Wesl 1905, a Iransfer proposed by Nord-
stedt (1888, p. 30).

The 130 specimens found with proe. II lacking make 10 %0 of all
cells examined. The absence is more common in normal specimens,
55 Y%, than in supernumerary cells, 38 %o Semicells of f. typica
occurred in 59 %o of the specimens.

Proc. [ has not been found lacking and. being the first process con-
stituted. it may never be absent except in exlreme teralological spe-

Table 3. Process 1 double and triple in cells

specimens
double unilateral in one semicell wilh supernumerary proc. 1T and 111 13
5 e el 5 . mnormal N S ey 10
bilateral T W 4 oo CSODETIIOENANT © Tl nai o S 3
” & o " normal 5 S ) 1
unilateral: in: both semdeells: sioinaimuminas s dossmnpisesns 1
triple  bilateral in one semicell with abnormal proe. Il and IIT ... .. 1

Total 29
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Table 4, showing the distribution of supernumerary structure of proc. (11 {I1I)
togetiher, unilaterally and bilaterally developed

1943 1944 1945 1947 1948 Total

unilaterally in one semicell . ........ 126 33 28 4 36 227
hilaterally o s Y 84 110 8 3 14 124
unilaterally in two semicells ........ 27 2 2 = 5 36
4 one and = z o
bilaterally- ,, .. Semieell ..o } s = ! : o 42
two semicells ........ 12 = 1 — 5 16

Total 303 19 40 8 78 178

Yo of cells examined 30 18 26 23 14 39

unilateral semicells ................ 294 41 33 a 61 BYE:
hilateral R L e N B 162 14 11 7 10 231

cimens, It has been found doubled or triple in 29 specimens, repre-
senting 2 % of the statistic material.
The trend of multiplicalion of proc. I seems to be more pronounced

in semicells with supernumerary proe. IT or IIl, viz. 17 cases. than in
semicells with normal proe. 11 and I1I, viz. 11 cases,

Process 1l and 1. As menlioned before, proe. 1l is the most variable
of all processes and appears in numerous forms, depicted in figs. 3. 4,
b, 6,7, 8 19, and 21. As a rule proc. IT and 111 are separale. even when
abnormal, but often the formation of the meristematic organel giving
rise 1o proc. II1 is delayed and this process is represented by a little
fork-branch on the upper side of proc. I, somelimes only a faint rudi-
ment, figs, 17, 18, There are also cases where 3

6 processes have grown
out from a common base in which is impossible lo discern processes
IT and 11, ligs. 4. 7. Because of this fact derivation of a common origin,
supernumerary I and III have been dealt with as a unil in table 4.
When comparing the figures of this table wilh those of table 1, it must
be kept in mind that table 1 concerns all deviating forms from the
normal structure, including those of proe. 1, 1V, and V.

Int order to obtain an approximative estimation of the supernumerary
tendency that may be alolled to proc. 1l compared with proc. 11 the
author has made a chance combination of a part ol the material. lable 5:

Table 5
specimens with unilateral hilaleral total
Fae Lo W BT LT LG [ e b e L S ) A O~ e 137 81 208
IR - 1 N R A A R L N B T 9 9
LI -ONDBIS o o ivisimimes bt v g s s e o e 35 - 35
Friples oo e s SRR e S e 2 = 2
I-Fprocs HU doubled s daimiisissainaisia s B + 13
1L trpledopree. L donble . oo o e,y 3 2 i}



MICRASTERIAS MAHABULESHWARENSIS F. WALLICIIIT 269

This survey suggests that the supernumerary tendency occurs aboul
six times more frequently in proc. I than in proc. 111 and, [urther, thai
bilateral supernumerary proc. Il is very rare but. combined with ab-
normal proe. 1L it occurs and actually almost as often uni- as bilateral.
I'he more pronounced tendency of proc. 1l is nol surprising; from the
ontogenetical point of view proe. 1l is a supernumerary of proc. I

Possibly it would had been of interest to make a more complete
stalistical survey of the distribution of all the five processes but.
regarding to the omission. doubling and tripling of five processes on
their four positions on the cell, it would be such a great number of
combinalions that Lhe author lound this exlensive work nol propor-
tionate to the result. notwithstanding the insufficient material.

The “somatic heredity”

The investigation of this varialion which concerns the two elements,
omission and multiplication of the processes. steadily returning in the
many generations during six years. spontaneously gives rise to the
question how the deviations are translerred. Zygospores are not found
and are unknown in this species; the propagation is a simple cell-
division. The mullilude ol dichotypical specimens oflen show very
great differences between the adull and the juvenile semicell, but which
semicell is the adult one?

This question can be answered by culture which, however, is difficult
lo arrange with conditions identical wilh the nalural ones. Since des-
mids in culture often give abnormal cells and here the task is lo study
abnormal cells under natural conditions, culture investigation probably
would increase the abnormities and give a wrong result. The simplesl
method available was to examine 29 cases ol division where the two
acting cells still were connected. each of them giving two examples of
a lrue determination of the age.

It was good luck that this small malerial conlained such a great
diversity, indicating that the new-combinative forces act bolh rapidly
and comprehensively. It shows that the normal semicells of the variety
produce semicells with supernumerary processes quite as often as it
produces normal semicells and. further. thal a supernumerary semicell
produces an abnormal or a normal semicell in about the same propor-
tions. The same is valid for the transition from f[. {gpica into a super-
numerary form and the reverse course. A detailed examination of this
latter case shows that a semicell with two double proe. 1l and one
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Table 6. New combinations during the propagation

adult semicell Juvenile semicell number

normal . Wallichii — SUPCTHUMETALY . vvnnn, 16
e s o e oTmal s 15
supernumerary . i e i e 9
1 — SUpPernuUMerary , ........ 9

f. typica — G ) A A Rk 3
SUpernumerary ., s i i 1) 1 A e T 3
normal f. - TR R VR A N Rl 1
f. typica g e e e R e D 1
f. Wallichii lacking one proe. 111 — 1

double proc. TII can produce a semicell of f. fypica (!) and that a semi-
cell of the variely can produce a semicell with double proc. 1. 11. and 111,
Doubling in the apical region (proc. V) is in this collection represented
only by one specimen.

Processes IV and V. The processes on the head of the polar lobe are
very seldom lacking, more often they are supernumerary though not
in the extent and the manner characteristic for proe. I—I11:

The basic material of this table is somewhat ditficult to delimil. On
the apical surface, especially in the middle ol it, there is a varying
number of small prominences, mostly granules and verrueae (figs. 24,
10, 12, 16, 21, 22, 25) but not seldom prominences of all sizes up lo the
size of the normal processes (figs. 11, 13—16). In the author’s opinion.
these prominences are not to be considered homologous to the ordinary
processes. The reason is that the processes IV and V are confined to
constant posilions on the head of the polar lobe and this not only in
Mier. mehab. but also in several olher species, viz. americana, Hardyi,
muricalda, Berganii, and Nordstedtiana, This will be dealt with in a
separale paper,

The table shows thal the lateral proc. 1V never is lacking and also
that the doubling of it is extremely rare. Abnormal development of
proc. IV and V is not delimited to semicells with abnormilies in Lhe

Table 7.
proc. IV proc. ¥
doubling of one proc. ........ 3 55
i s WO L 1 12
tripling: & ome: i i — 1

absence ., WA e et 3
. two 9
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corporal processes. A curious case of “mirror” development of two
adjacent juvenile semicells was found in the material of table 6; a
specimen with double proe. 1I on three places developed by ils propaga-
tion two semicells f. fypica, both without prov. V (fig. 1. the upper
semicell).

Taxonomic discussion

The resull of the investigation has to the full confirmed West’s opinion
that Micr. Wallichii must not be considered a separate species. Especially
the often unilateral development of proc. 1T prevenl the concepl variety,
as hitherlo is done: in my opinion it must be regarded as a formu.

During the examination of the samples there were found five spe-
cimens ol Micr. americana, all of them in a sample taken the 19 of
August 1948, This was an interesting {ind hecause of the discussion about
its relations to Micr, mahab. G. M. Smith (1922, p. 345. Tab. 9: 12—14,
Tab. 10:1} described a f. dichotoma of Micr. mahab. having small
proluberances on the adjacent margins of proe. 1 and 11, Later (1924 a,
Tab. 16:3) he published a similar desmid with more pronounced
accessory processes under the name of Micr. americana. These desmids
are by Krieger 1939 (p. 51, Tab. 110:4) labelled Micr. mahab. var.
dichotomea because of lhe dicholypical specimens depicted in Smith
1922, Under this name pictures are published by Bergan (1951, fig. 3).
Irénée-Marie (1939, Tab. 40:2, 3). Prescotl & Magnolta (1935. Tab.
26: 16), Prescott & Scotl (1942, Tab. 1:8, 10. Tab. 6:6 and 1952,
Tab. 6:3]. The latter authors express their opinion that it would seem
logical to combine Micr. mahab. and americana on the basis of these
ransitional forms.

When comparing the many pictures of Micr. mahab. and ils many
varieties, there is a striking diversily visible in certain delails by which
these laxa may be alotted lo lwo Llypes: the europaea-type and lhe
indica-type. The most prominent features of difference are:

europaea: Lhe sinus belween proc. 1 and II is open. with acute or
faintly rounded angle. the edges of these processes are slightly denti-
culate in many eases only on the middle third, and proc. IT has a curved
vertical margin, fig. 27;

indica: the proximal part of this sinus is oval and more or less
delimited by the basal parl of lhe denticulation which is very well
developed, and the vertical edge of proc. 11 is straight. fig. 28.

The europaea-type (=var. europaea Nordsl.) is found in Europe and
Northern Asia up to Japan. The indica-type (= Mier. mahab. sensu
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stricto) “scheint in Europa zu fehlen™ (Krieger 1939, p. 50) and in-
cluding almost all the varieties this diverse type has a distribution all
over the world oulside the temperale zone of Eurasia and the polar
districts, In these two types the modern concept ol subspecies, signi-
fying regionally dilferenliated parts of a species, is lo be used. The
var. europaea Nordsl. is not on a par with the other varicties of Krie-
ger's disposition and can not be considered o variety but a taxon rank
with the rest of the species. Of course the areas of distribulion are
somewhal overlapping: Mier. mahab. of europaca-type is found in USA
and var. americana is not uncommon in the temperate part of
Europe, e.g.

In Micrasterias there is a very nalural group represented by mahab.,
anomala, alata, tropica, Berganii, robusta, Hardyi, muricata, Nord-
stedtiana, and americana. The last-mentioned species holds an excep-
tional position by its broad and laciniate processes of the same sirue-
lure as., for instance, cruxr-melitensis and similar.

By the aid of this exposition the question of the transitional forms
bhetween Mier. americana and meahab. may be elucidaled by the fol-

lowing comparative series: .
7 americana  var. dichotoma  nahaly
Prescatt 19815 Tab: 3688 covnimnynuins + s =
G, M, Smith 1924, Tab. 63:5 o — —
Prescott & Scott 1942, Tab, 1:8 . .. ....0. —
i o i 51T, AR ) L L S PR el o + —
G. M Smith 1824, Tab. 612 uvaiiiia oy e — ——
Prescott ‘& Scott 1942, Tab. 6:6 ... . — by
G. M. Smith 1922, Falb. 9: 13, ¥4 ., o0 oLl
" 140 NI Y T B oS S I S G +
Prescott & Scott 1942, Tab, 1:12 ........ ~ —_
" 5 5 1042, Tab. 19 coiviavin — —_
i o 1952, Tab. 6:1

+
ol
} .

According to Lhis, the forms ol this series oughl lo be assigned lo
Micr. americana, being forms reduced in the direction to the simple
processes characleristic of the mahabuleswarensis-group. This reduc-
tion has affected the adjacent parts of the proc. | and I1. the lappets
are rundiments. and has resulted in Mier. mahab. of indica-type, fig. 26.
This is an interesting evidence of the relalions between two species of
a group. Lhe inlernal relation of which is morphologically proved, and
may be apprehended as a hint on the path of evolulion from flattened,
laciniate processes into simple ones. This does not, however, necessitate

! In this connection it may be communicated that the proposal of using the ferm
of subspecies by indicating the different numbers of radiation (Teiling 1948} is
rejected and the term facies [Teiling 1950} is to he used.
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any other change of the nomenclature but a transfer ol var, dichotoma
to Micr. americana,

The five specimens of Micr. americana in the actual material (all of
them occurred in one sample together with 170 specimens of Micr. mahab.
. Wallichii) appear quile spontancously. 1 have examined practically
every specimen of Micrasterias in the whole material and have nol found
any intermediate form like the forms cited above. The five specimens
lack marginal denlation (fig. 23) and one of them shows a peculiar stout
structure, fig. 24. A very curious dichotypical specimen, found in July
1943, is depicted in fig. 20, the upper semicell gives the impression of
Micr. americana in proc. I (+proc. 1117} and lacks proc. V.

Van der Werff (1955, p. 266) has given a reporl of the changes of
the algal flora in some fens originally oligotrophic bul in 1950 auxo-
trophied ia term proposed by Thunmark 1948, p. 33 instead of eutro-
phied) by water from cultivated soil. In one of these fens Heimans
(1942, p. 61} in 1916 and several following years has found Mier.
mahab. I. Wallichii and also facies triguetra. This species has not been
refound but inslead ol it Mier. americana was found by Heimans in
1952, at then a novelly for the Netherlands. According to a picture
kindly sent to me by professor IHeimans, it possesses the normal denti-
culation, in this respect dilferent to the specimens from Trysjon. The
factor common to both biolopes is the change of the water chemistry
towards more eutrophic quality, That this has been the condition ol an
immigration is uncertain; the distribution of Micr. americana in Sweden
is to the favour of oligotrophic biolopes as stated by Krieger (1939,
p. 46). in Norway il is general in the high mountains. according lo
Strom (1923, p. 473).

In this connection three new localities of planklonic Micr. mahab.
may be recorded: graceilis in Niistasjon. prov. Smaland, Kiirda parish
and Lake Bralen, Berg parish, and robusta in Storsjon, prov. Hil-
singland, Forsa parish. Il is previously recorded as a planktont from
three lakes in the province Dalarna (Lundberg 1931, p. 287). In a sample
from the alpine lake Singijaure, kindly given by Dr. G. Lundqvist, a
reduced form of Micr. mahab. (fig. 32) was found and also its facies
triquetra, tig. 33. The reduction has atfected the processes 11, 111, and
V' (pro parle}. A similar reduction is known in Micr. americana |Tavlor
1935. p. 775. Tab. 3: 4 6) also from an alpine biolope. Bolh the Singi-
jaure desmid and Taylor's desmid suggest an influence of unfavourable
conditions. Micr. Berganii Hauge (Bergan 1951, p. 21. Tab. 1) makes
the impression of a conslant laxon; the single lateral processes (I} are
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well developed and the six processes on the polar lobe are identical to
the corresponding processes of Mier. mahab. and americann.

I am greatly indebted to my friends Hannah Croasdale for correcting the manu-
seript, to Engineer Ulf Wikstrom for chemical analyses, lo the Chief Geologist

Dr. Gosta Lundqvist for plankton samples from Swedish alpine lakes, and to Dr.
Alan Brook for planklon samples from Loch Bhae in Scotland.
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Studies on the genus Vaucheria Ill

Remarks on some species from brackish water

By TYGE CHRISTENSEN

Bolanical Laboratory, Universily of Copenhagen

Vaucheria ervthrospora nom. n.; syn. V. hamata sensu Goetz [,
salina Rieth 1956.

This species is rather common in Sealand salt marshes. The author
knew it from 9 slalions when publishing his first list (1952), but left it
unmentioned because he did nol want to enter the problems of the
hamata group yet, and lound il oul of place to describe a new species
before giving a more precise account of the known species relaled to it,
As the paper by Blum (1953] justified an isolaled description, the
author, after finding the species also in Germany and Sweden (cp. the
text to fig. 2 a and b}, decided to devole a separate note lo ils deserip-
tion. and this was just being prepared when Rieth (1956) announced
his find of the same plant at Arlern west of Leipzig, describing it as
a brackish water form of V. hamata sensu Goetz, which is the known
species it resembles most. On the basis of his personal observations the
aulhor thinks this Vauacheria deserves the rank of a species. The epithet
applied by Rieth lo his new form is occupied as a specilic epithet, so a
specific name is introduced above which refers to another characler
mentioned in the description of the type material.

As slated by Rieth. the most dislinctive features of V. erythrospora
are the emply apical parl ol the fertilised oogonium and the reddish
colour of the oospore wall,

With regard to Lhe tormer it should be noticed thal the difference
between V., erythrospora and V, hamaia in this respect is conditioned by
a different shape of the oogonium (cp. fig. 1 aj, and does not come out
just by a contraction of the oospore at fertilisation, which might per-
haps have been caused by environmental factors. The malure spores
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break off very easily and accumulate on the boltom of the jar where
the malerial is kept. Such sedimented oospores are seen in fig. 2 ¢, which
should be compared with the drawings given by Blum (1953 p. 480).
The difference from V. hamata appears greal enough fo warrant, in il-
sell, a specilic independence, provided thal no intermediale forms fill
oul the gap which separates the spores of V. erythrospora from those of
V. hamata, Malterial from a single station has not allowed Rieth o form
an estimate of this, but the author’s collection now comprises material
from 12 different localities, and shows full constancy.

The reddish brown colour of the malure oospore contrasts very
strikingly wilh Lhe greyish tint seen in V. hamata, 1t may be added to
Rieth's description that the colour is confined to a relatively thin layer
in the oospore wall, surrounded by a colourless layer on either side.
Fig. 2 d—e show some unstained sections cul from fresh material and
photographed in glycerine. With K,Fe(CN),; and HCl the brown laver
turns blue, while the rest of the wall takes little or no colour.

A third character dislinguishing V. ergythrospora from V. hamata is
alforded by the coiling of the antheridium and part of the fruiting branch
beneath it. The spiral is a good deal more open in V. erythrospora than
in V. hamata, Rieth has measured no less than 120 antheridia, and in
a diagram (lig. 7) compares his results with those found for V., hamata
and V. ferrestris by Blum (1953). From the diagram Rieth concludes
that his material must belong to V. hamata rather than to V. lerrestris.
The author should find it correcter to conclude thal the Artern material
belongs to neither of the two species, since the peak for this material
nearly coincides with the line which delimits the domain of V. hamala
from that ol V. lerrestris, and usually is not passed by any of these
species,

LLcologically. V. salina differs from V. hamata in at least three re-
spects. First, it is bound to slighlly brackish water. Secondly, it has a
greater demand for humidily that this species and, on the other hand.
grows all right nol only on moist soil, but also submerged, resembling
in this respect V. terresiris more than V. hamata. Thirdly, it normally
fruits in the colder seasons only., In a crude culture the author has
observed [ruiting organs in August, but all his samples of malterial fruit-
ing in nature are collected in the months of March, September, October,
November and December. and most of them in March and October.
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Fig. 1, — a V. eryihrospora, no. 2568: 15-3-1045, submerged in shallow pool in the

salt marsh of Avedore Holme southwest of Kebenhavn; Denmark: top.-bot.

distr. no. 45 a. — b—d V. ergthrospora. no. 2557:9-3-1945, submerged in broad

diteh covered with ice, in the salt marsh of Hestefwlleden west of Kongelunden,

Amager; Denmark: top.-bol. distr. no. 46. — e—h 1. longata, no. 6356: 9-3-1945.
mingled with the preceding no. 2557,

18 Botanisha Noliser 1956,
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Vaucheria longata Blum 1953,

When the author’s oldest sample of V. ergthrospora was produced to
serve as type ol the new species sinee then described by Rieth. the mate-
rial was lound lo contain one more species. unnoticed unlil then. This
second species, which is shown in fig. 1 e—h, fits with Blum’s deserip-
tion and figures of V. lengata in mosl respects, the diverse differences
being most likely due lo environmental or racial differences. or to the
fact that V. lfongata was deseribed on dried material. 1t is to be hoped
that more samples will become available for a study of the variation.
but in one respect the author feels rather sure that his observalions.
though made on a single sample, involve an emendation of the deserip-
tion of V. longata, and this point, therefore, should be particularly men-
tioned at the present stage: — The diagnosis includes some exlraordi-
nary exceplions from the general rule thal the antheridium of racemose
Vaucheriae is single and terminal on the fruiting branch. Such obser-
vations find their explanation by a consideration of the proliferation
slages shown in fig. 1 g
is a good deal thinner than its lateral which bears the single oogonium,
Proliferation takes place from the swelling at the insertion of this
lateral, and resulls in another fruiting branch with a terminal antheri-
dium quite as usual in all racemose species, In fig. 1 g the primary
antheridium is opened and its oogonium fertilised, while the antheri-
dium ferminating the fruiting branch of the second order is closed al
the tip. In fig. 1 h the mature oospores produced by the two fruiling

h. It is seen that the branch of the first order

branches of the first order have both fallen off, The fruiting branches
of the second order have formed normal antheridia but onlyv small
rudimentary oogonia. A few more examples have been observed of simi-
lar half-developed oogonia, and another small number of proliferations
with the second oogonium represented only by a swelling. Supplemen-
tary linds must show whether the latter stage is transitional or repre-
sents another, perhaps the commoner, final product of incomplete
proliferalion, but however this may be, there is litile doubt that prolife-
rating fruiting branches, whether quite like those pictured here or not,
have formed the basis of the observation of supernumerary antheridia.

Vaucheria sescuplicaria Christensen 1952: V. dichotoma (L.). Ag. {.
arternensis Rieth 1953.

After the establishment of this species two authors have given mutu-
ally conlradictory opinions as to ils proper position: Rieth (1954
questions the specific distinctness of V. sescuplicaria and V. dichotoma,
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Fig. 2 a V. ergthrospora. no. 6381: 2-8-1954, mungled with V. synandra and V.
intermedia vnder Puccinellia moaridlima in sall marsh soulhwest of Grossenbrode on
the Baltie coast south of Fehmarn, Germany, froifing malerial from a erude cul-
ture, bh—e V. ergthrospora, no, 6548: 20-11-1955, under Juneus gerardi, ele. he-
side path through low and open growth of Phragmites on the shore immediately
north of Landskrona, Skane, Sweden; d- ¢ show sections through the oospore wall,

while Erady (1954) finds their points of mulual resemblance “'so meagre
that il is difficult to understand their close similarity™, As to Erady’s
statement it should be remembered that the voung oogonium is filled
up with pretoplasm by the same peculiar process in V. sescuplicaria
as in V. dichotoma, a process that has not been observed in any other
species. This common fealure is the main reason why the author regards
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the two species as ralher closely allied, Against the opinion given by
Rieth {1954), on the other hand, arguing is probably unnecessary, as
this author now (1956) adopts the name of V. sescuplicaria wilhoul
comment, al the saume time correcting his former conception of V., dicho-
toma (cp. Rieth 1953 lig. 12) which formed the basis of his stalement.

V. seseuplicaria has now been found in Denmark, Spain, Germany,
France (Chrislensen 1955), Tunis, Algeria (Gauthier-Lievre 1955) and,
lately, in Sweden, The Swedish [ind was made by lhe author on Oct.
31st 1954, The species was mingled with V. infermedia, V. synandra
and V. compacta, just covered with water between hummocks on a salt
marsh much Irodden by cattle, situated immediately northeasl of Solyes-
borg, Blekinge.

Summary

Vauacheria erythrospora nom. n., syn. V. hamata . salina Rieth, is recorded from
Denmark and Sweden, V. longata Blum from Denmark, and V. sescuplicaria Chris-
tensen from Sweden. Comments are given on various characters of the species
mentioned.
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Smérre uppsatser och meddelanden

Dennstaedtia punctilobula funnen i Nordhalland

Under somrarna 1952—55 har jag mventerat etl omrade 1 norra Halland.
Undersokningarna omfatlar forutom Olmevalla sin diven SW delen av T jiras
stnomed halvon Tjoloholm.

Den vika floran pa Tjoloholin Kontrasterar skarpt mot omradets for ovrigt
taimligen torftiga hedflova. Till foljd harayv blev exkursionerna till halvon tal-
rika. Under en sadan, som foretogs under pingsthelgen (29°5) 1955, antecknade
jag en - Dryopleris-, som jag inte kinde. och fjorton dagar senare insamlade
Jjag tva exemplar av ormbunken.

Mina misstankar, att det rorde sig om en [Or virl floraomride ny art, be-
kriftades av intendent Degelius vid Goleborgs botaniska museum. De hiada
exemplaren bar inga sporgémumesamlingar. varfor jag pa nvit besdkte lokalen
1 millen av augustt och gjorde en ny kollekt. I Goteborg bestamde jag arten
till Dennstaedtia punctifobula (Michx) Moore {10, 15 o. 30). Arten fanns iven
planterad 1 botaniska Irildgarden, och bestimmningen kunde dar verifieras.

Lokalen for D. punctilobula ir beligen 300 m NO om Tjoloholms slott.
Ormbunken vaxer hir i en fran N tll S gaende ravin, som 1 sin sodra och
hogre belagna del mvyvnnar ut pa en plata. | platdns mitt ligger en liten damm,
vilken avvattnas av en mindre, mol séder rinnande biick. Mol norr overgar
dammen 1 ett smalt, Iingstrickt karr, resten av et hdigare utlopp. Vid deltas
ovre ande finner man ormbunkshestandet

[Tojden over det blott 250 m avlagsna havet ar c:a 15 m. Pa alla sidor utom
den norra ar lokalen omgiven av skvddande hojder

Berggrunden ar av oen i trakten vanhg gnejstyp. Den ticks av en grusrik
morin. som i sin tur ar overlagrad med etl 30 em tjockt humuosskikt. Narmare
karret tickes moranen av lovkarrs- och Iagslarrstory.

D. punctilobula forckommer blott 1 ell enda bestind inom Tjoloholmsomri-
det. Det ar ganska stort, enhetligh tickande en arveal av 16-—17 m? dessutom
finns nagra exemplar pa andra sidan av en stig, som tangerar bestindets ostra
sida. Antalet individ uppgick till 1 runt tal 500. Bladen star mvekel titt och
har genom skuggning och en tvdligen stor konkurrenskraft nistan fullstindigt
undantrangt all annan vegetation. Oversta markskiklet ar helt genomkorsal av
lalrika, langt krypande rhizom.

Stindortstypen ar en nagol fuktig. artfattig ekblandskog. Den ovriga vegeta-
tionen 1 bestandel ar mycket gles med talrikast forekomster 1 de perifera
delarna. Vad man vid en analys av karlvaxterna fran lokalen frimst obser-
verar, ar den starka representationen av olika braken-arter.
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Fig. 1. Dennstaedtia punctilobula, delalj ur bestindet, — Folo: O, Nilsson.
Tjoldholm 6/9 1955,

Arterna i sjialva beslandet (17): Anemone nemorosa, Dryopleris ditalata,
Festuca rubra, Gralis acetosella, Quercus petraea, Veronica chamaedrys.

Arterna inom en radie av c:m 15 m frin bestindets centrum: forutom alla
de ovan niimnda Aesculus hippocastanum, Athyrivm filic-femina, Betula pube-
scens, Carex nigra, C. panicea, C. pilulifera, C. remota, Convallaria majalis,
Cornus suecica, Deschampsia caespilosa, Dryopleris [iliv-mas, Faqus silvatica,
Festuca gigantea, I'. ovina, Geranium roberticnum, Iris pseudacorus, Luzula
mulliflord ssp. congesta, L. multiflora ssp. occidentalis, Melica uniflora, Maolinic
coertlea, Pinus silvestris, Poa nemoralis, Polypodinm valgare, Rhamnus fran-
gula, Silene rupestris, Lastrea dryopteris, Vaceinium myrtillus, Veronica offici-
nalis.

Nagra av de upprikoade arterna [orckommer endast i enstaka individ: bland
dem miirks Pestrnea gigantea, Luzula "congesta, Aescalus, Silene och Athyriam.

Forutom ormbunksdominansen Figger man mirke till flern 1 virt land
vistliga, allantiska arter, sisom Silene, Luzula Feongesta m.fl. (16].

Inom 15-metersgrinsen faller det ovan beskrivna kiirret, som berikar arl-
listan med tio arter, och en bergsluttning. frian vilken tillskottet blir sex arter.

Sliiktet Dennstaedtia omlattar omkr, 60 arter, med huvaduthredning i tropi
kerna, Flertalet har pateiiffats i tropiska Amerika, [rimst 1 Ecuador och Vene-
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Iig. 2. Dennstaedlioc punctilobula, Bilden visar en del av ormbunksbestandet vid
Tjoloholm. Det ticker utan nagra luckor en yta av 16 m?
Foto: O, Nilsson. 6/9 1955,

zuela. Blott tva representanter for sliiktet torekommer inom de tempererade
klimatzonerna. Inom den sédra zonen vixer 1. davalloides pa Tasmanien och
inom den norra . punctilobula i Nordamerika (5 o, 22).

Dennstaediia punciilobula (Michx) Moore (= Dicksonia pilosiuscula Willd.
1809} beskrevs fran Kanada av Michaux 1803 (3, 7 o. 12).

D, punctilobula har en ling (max. 35 em), timligen grunt krypande, oltasl
forgrenad, 1,5-—2.5 mm tjock jordstam. Denna dr svartbrun fill firgen och
glest besatt med har eller harrester. Jordstammens skoltspelsar v gulvitt
ludna av den pi dessa svonerligen tita harbekliidnaden. De tradlika rotlerna
skjuter ut fran rhizomels alla delar.

Bladen ar timligen glest stillda, en viss sammangyitrad gruppering kan
dock forckomma. Lingden varierar mellan 50 och 90 em. Del upp Lll 22 em
linga bladskaltet ir kalt i sin nedre, hirda del. Resten dr tiadt hesatt med har
och glandler. Bladskattshasen iir kastanjebrun i1l c:a 5 em:s hojd dver marken.
Denna firgning overgar sia smaningom fran gromt Hll vitgront i bladets spii-
dare del, Skaftlet dr dock ofta i sin Ovre del punkierat med rodbruna flickar.
Tva Kirlstringar genomdrager skaftet, som 1 sin milt har en djup reffla.

Bladskivan dir hos exemplar i ungstadium liksidigt trianguliir, medan den
hos den spormogna planlan ér uldraget trianguliiv — lansettlik. Bredden dver-
stiger ) 25 em. P saviil dver- som undersidan fir den besatl med glandelhdr.
Firgen ir klart gron.

Primiirsegmenten dir 17 -18 par, som silla antingen motsatta eller allerne-
rande. De 13 cm langa och 4,5 cm breda, 14—25 paren sekundiirsegment, vars
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Fig. 3. Dennstaedtia punctilobula
Delaljskisser av a. sckundirsegment
med sporangiesamlingar, b. sporangie-
samling med kvarsittande indusium. c.
sporangium och d. sporer fridn ovan
ach friin sidan. Delin.; O. Nilsson

haser forenats, ir lineiirt lansettlika och trubbiga. De 4—8 paren terliarsegment
fir trubbigt sfgade med 2—4 tander pa varje sida (2.

Sporangiesamlingarna sitta vid tertidrsegmentens ytire kant, stundom, spe-
ciellt hos viillutvecklade exemplar, aven pa tertidrsegmentens tinder. Sporangice-
samlingarna dv sméa (0,7 mm i diameter) och runda. Indusiet fiv gronvitt till
fargen, kall, hinnartat och halvklotformigl. Vid mognaden lossnar det vid
den utat riklade kanten. Det kvarsitter en kortare tid skivrformigt omslutande
sporangierna, Pa de svenska exemplaren nir sporerna mognad i slhutel as
augusti.

Sporangierna fir fa, 13—16 stveken, men stora och titl stiillda. Ibland dem
sitter glandelhar skyddande del korta, av en rad celler bestiende skaftet. Annu-
lus innehaller 10—19 eeller (pa Tjoloholms-exemplaren oftast 12, pa nord-
amerikanska 18}, Sporerna ar tetraedriska, plattade och slita (6 0. 21).

Till det vtire liknar D. punctilobula mest Dryopteris spinulosa.

I Nordamerika hav £, punctilobula ett uthredningsomrade helt isolerat fran
de Ovriga, ofla trivdformiga, i slaktet ingaende arterna (1, 3 o 22]. Den fire-
kommer pi nordamerikanska ostkusten, i ett hiilte fran New Foundland och
Nova Scotia i norr till Alabama och Arkansas, vister ut néir den Ontario och
Minnesota {4, 8, 26 0. 31,

[ hemlandet undviker den fuktig mark och viixer ofla i slora, lackande be-
stind av samma byp som vid Tjoloholm (6],

I Amerika kallas D. punctilobula - the hay-scented fern: pa grund av <in
starka Kumarindoft. Denna avsondras fran glandelharen och bestar dven hos
den pressade viixten. Ett passande svenskt namn kunde hiodoftbriken vara (201,
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Fig. 1. Skiss visande Dennstaedtia-sliklels huvudutbredning, begriinsad av en grov
linje. 1. davalloides, snedstreckat omride i Ausiralien och I, punctilobula, helsvarl
omride i Nordamerika. Delin: O. Nilsson.

De flesta ormbunkssporer dr mycket litta och kan [6ras ling viig med vin-
den. Forekomsten av just ormbunkssporer har pavisats [rin myvekel stora hij-
der i atmosliren,

Prof. €. Skottsberg uttalar sig [6r en teori om langspridning betriffande
Asplenium adiantum-nigrum vid Asa i Olmevalla s:n, 6 km S om Tjoléholm
(25). Nirmaste fyndort [6r denna art dr Kullaberg i Skiine. Fran Kullaberg
tror han dock inte, att den kommit, utan {ran de mera avligsna, men talrikare
lokalerna pa norska viistkusten. Annu eti exempel pa en troligen langspridd
ormbunke finns i nirheten. Det dr A seolopendrinm pi Minster ulanfor
Onsalahalvon, [Hga mer dn en mil frin Tjolsholm. Aven hitrvidlag dr nog de
vitst-norska lokalerna spridningskillan.

Fagelviigen blir det en striicka pi 500—600 km frin Nordhalland till de
bada ormbunksarternas utbredningscentra i Vistnorge., Fran D, punctilobulas
utbredningscentrum i staten New York i USA bliv avstindet till svenska viist-
kusten c:a 5.000 km. Tages blotl hiinsyn till avstinden. blir méjligheterna [or
en luftiransporterad spor endast c:a 10 ginger mindre f6r D). punctilobula fin
for de bada andra.

Nir det giller si stora avstiand, som det hiir dr fragan om, maste dven hiin-
syn tagas till nederbordstorhallanden, temperaturen i de higre luftlagren, som
kan paverka sporens grobarhel, lultstrommarnas rikining, styrka och kontinui-
tet. Under den aktuella tiden for spormognaden i Amerika, under ménaderna
juli och augusti, fr vinden riktad mot NO frian nordamerikanska ostkusten.
Over Atanten sker sedan en vindkantring, och luftstrommen bliv i det niir-
maste rakt viistlig (27). Naturligtvis spelar dven del nvkoloniserade omradets
limplighel en avgorande roll.
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Uthredningsomradet {or D. punctilobula dr. som ovan angivits, ganska storl.
och arten finns dar timligen allmiant. Om parallellen med A, adiantum-nigrum
och A scolopendrium drages vidare, sa har D. punctilobula en forman i en
betvdligt storre sporproduktion fordelad pa en vidare vta.

D, punctilobula odlas som tridgardsviixt sparsamt i hemlandet. dar den
doek har Litt att [inna trivsel dven pa mager jord. Till England infordes den 1811
och fill Tyskland nigot senare {29). Som forvildad eller naturaliserad 1 niagon
park har den c¢j angivits fran nagot vasteuropeiskt land (9 o. 13). Av sliktel
odlas nagra arter 1 drivhus 1 Sverige, dir Tiksom 1 de Ovriga nordiska landerna
D. punctilobula ej namns som odlad (24 ). Vanligen ar de i Sverige odlade orm-
bunkarna av en annan tvp, tuvade med bladen strutformigt uthredda.

Tjoloholm ar kiant sedan 1231 och nuvarande agare ir grevinnan Blanche
Bonde (28, En ombyggnad av slottet forelogs 1 borjan av 1900-talet av ..
Dickson. 1 samband med denna gjordes vissa andringar 1 tradgarden efter
engelskt monster, medan parken lamnades orord. Fru Dickson, som var av
engelsk hiirstamning, har latit plantera niagra Rhododendron-buskar i parken.
I sin tjanst hade hon en tridgiardsmiistare Vinblad, som inflytlat fran London.
En tidigare agare var R. Dann, som varit engelsk armcofficer. Han dog vid
20-ars alder 1857. Vid ulredningen. om och nar en inplantering av ormbunken
skett, behover man knappast ga Lingre tillbaka i1 tiden, da den bley kind 1
Amerika 1803 och for forsta gangen planterades i England 1811

Om D). punctilobula blivit inplanterad fran England, forefaller det sannolikt,
atl detta skett antingen under Danns tid {ore 1857 eller under fru Dicksons lid,
emedan hon hade engelska forbindelser och en engelsk tradgardsmastare.
Nigra svensk-amerikanska dgare H11 slottel eller grannar, som kan tinkas ha
medfort ormbunken fran Amerika, finns ¢

D. punctilobula vixer nu 1 fullt naturlig miljo, och nagra tecken pa att
platsen hidigare varit foremal for planteringar, har ej kunnat iakttagas. Det
ovriga vaxtsamhallet ar typiskt for platser pa omridel med likartad karaktar,
om man bortser frin Aesculus hippocastanum. Detla trad ar vanhgt 1 den
lagre delen av slottsparken V om - grindstugans, och det har sjalvspritts upp 1
ravinen, dir man hittar flera unga plantor av olika dlder. Den shig, som loper
forbi bestandet, ar nyupplagen och har anvints under rojningsarbeten i
parken.

Pa kanten av dammen star niagra Rhododendron-buskar. Hade en plantering
av ormbunken skett, tveker man, att detta bovrde gjorts invid dammen nara
buskarna, for att hoja den platsens redan givoa skonhetsviede, och inte 1 den
niera olindiga terving, dar ormbunken nu vaxer. Bestindets storlek tyder pa.
att den ar dldre pd platsen an de 60 ar, som forflutil sedan buskarna inplan-
lerades, under forulsatining, att den eventuella planteringen av ormbunken
skett med bloll nigra fa exemplar.

Ovriga parkvixter och vaxter, som inkommil vid parkens anlaggning (18]
finner man mmom ett omrade narmare anslutet ill slottel och dess tradgard.
Vid ett studinm av dessa frimmande floraelement, kan man inte undga att
ligga mirke (ill flera arter, som uppskaltas 1 engelska tridgardsanlaggningar:
exempelvis sthe blue bells: (Scilla non-scripta) och jarneken (Ilex). Har bor
aven papekas, atl engelsmannen tveker om att anvinda ormbunkar 1 sina trad-
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gardar. Har en inplantering av D. punctitobula kommit till stiand, varfor har
da denna inte anslutits till de ovriga planteringarna?

[bland kan rhizomdelar, frin eller sporer medfélja bland ritterna hos pryvd-
nadsvixter fran en triidgiarcd till en annan.

Omkring den lilla dammen viixer nagra prydnadsbuskar, Det fir Rhododen-
dron cateuobiense Michx och Pieris floribunda Benth (11). De har blivit plan-
terade av fru Dickson under 1900-talets forsta drtionde, dtminstone giller detta
Rhododendron. Av de jittelika exemplaren att doma tyeks de frivas mycket
bra. Bida buskarna fir nordamerikanska. P. floribunda ir i sin ulbredning in-
skriinkt till dstra delen av USA och syddstra Kanada (29,

Jamfor man utbredningen hos de bada buskarna med ulhredningen av 1.
punctilobula, lveks sambandet vid Tjoléholm klart, om man ulgir fran, atl
sporer eller rhizom-bitar medféljl buskarnas rotler frin Amerika. Nir en in-
plantering av en ulliindsk viixt gors i en anliggning. ir det emellertid inte
-anligt, atl den hiimlas direkt frin dess naturliga viixiplats i hemlandet. Man
brukar istillet képa den fran en plantskola el.dyl. Vad Rh. calewvbiense och
P. jloribunda betriiffar iir det ¢j kiinl, om de kommit fran nigon svensk Iriid-
gardsanliggning eller frin utlandet. Eftersom det ir fru Dickson. som latil
plantera dem, kan del tinkas, att de tagits frin England. Ar delta fallet. si
kan ormbunkens sporer cller rotdelar ha f6ljt med vid inplanteringen, om den
odlats i samma triidgird som buskarna och i dessas niirhet,

Den niirmaste av de planterade buskarna star c:a 50 m fran platsen, diir
D. punctilobula viixer, och det ovan niimnda karret ligger emellan, En friga,
som man genast stiills infor, dr, varfir inte ormbunken vixer invid huskarna,
om den nu medfoljt deras rotter, ulan sa langt dirilran, . punctilobulas rhi-
zom Kryper ganska snabbt, men dinda dr det féga troligt, atl de slingrat sig
frin buskarna, runt kiirrel och bildat det nuvarande hestindet pi {6ga mer iin
50 ar. Varfor har den inte Kimnal nigra exemplar efter sig pa viigen, som gir
inom ett i stort sett enhetligt omrade, lika Iimpligt f6r arten som dess nu-
varande viixiplats?

Det ar ej nodvindigl, att spridningen skett pa vegetativ viig utan genom
sporer. Dessa skulle da bildats hos en numera dod planta, som vuxil i niir-
heten av buskarna.

Till sist kan ormbunken kommit in med en buske, som planterats pa den
nuvarande lokalen. Busken har sedan giatt ut och ej Himnal nigra rester. Jag
har ej kunnal fi nigra uppgifter pa hur manga Rhododendron, som ulplan-
terats, varlor teorin dr omajlig att kontrollera. Ej heller dr det majligl, att fa
reda pa var planteringarna gjorts. Eftersom de andra buskarna stir omkring
dammen, varfor skulle di ett exemplar sittas i den estetiskt mindre tilltalande
ravinen?

I Géteborgs bolaniska musenm finns exemplar av D, punetilobula, insaim-
lade av fil. dr C. Blom i institulionens Iridgird 1928, Tran prof. G. Rosendahls
ormbunksodlingar i Stocksund hiiveér exemplar fran 1923 i Lunda-herbariel.
T della finns dven nagra tagna i Botaniska tridgarden i Berlin, Som redan
niimnts, odlas den, visserligen siillsynt, 1 England och Tyskland.

Fran dyvlika planteringar kan det tinkas, att denna brikenart spritt sig till
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Tjoloholm med hjilp av vindburna sporer. For detta talur de mindre avstin-
den, jamforda med avstandet il dstra Nordamerika. Avstindet v exempelvis
till Goleborg 32 km.

Mol denna teori riktar sig forhallandet, alt D. punctilobula gor intryek av
att ha vuxit pa den svenska lokalen under ling tid. Den giteborgska tridgarden
anlades forst 1916, Mirkligt ir ocksa, att ormbunken ej antriiffats forvildad
eller maturaliserad i England, som kan erbjuda lika goda levnadsvillkor och
ditr den odlats i niirmare 150 ar.

Det finns nigra viixter, som har en hegriinsad uthredning kring de norra
oceana omriadena, De kallas cirkumpoliira, suboceana viixter av E. Hultén
och ingar 1 hans 22-dra grupp (16). De tre arter, som riilknas hit, ir Cornus
sueciea, Montia fontana ssp. lamprosperma och Myrica gale. Hulténs grupp 31
skulle ocksa kunna komma i friga. Vixlerna i den gruppen iir ulbredda dels
dver ctt omrade i Viisteuropa dels over ett i dstra Nordamerika. Av dessa ir
muinga kimda fran Tjoldholm och trakten diromkring.

De klimatiska forhallandena 1 sydostra Kanada och i New England-staterna
ir ganska lika dem pid svenska vistkusten, fiven om temperalurextremerna fir
mera accentuerade i Amerika (32). Omedelbart efter sista istiden lig Tjoloholm
under havsyvtans nivi, men héjde sig vid Ancylustidens slut och bildade en
ogrupp skild fran fastlandet genom ell sund. Tiden. som omradet legat Gver
havsylan, ir saledes ling, c:a 7.500 ar.

Ar det tankbart, att D). punctilobula hafl en tidigare stirre utbredning kring
Nordatlanten, men atl den sedan dott ul 11l f8ljd av klimatiska stérningar pa
alla dess andra lokaler i Europa utom pi den i Halland, div den stannat utan
att sprida sig i omgivningen? Finns mdajligheten, att den lidigare blivit torbi-
sedd pé grund av likheter med Dryopteris-arter?

D. punetilobula tycks trivas vil med de svenska forhillandena, trots att
den inle sprider sig ul dver det omride, diir den nu viixer. Hur det fin forhaller
sig med dess svenska hemortsriitt, bir denna vackra och intressanta ormbunke
skyddas och aktas. Bestandet ligger inom Tjoloholms slottspark, div det dr
forbjudet att pa ndgot sitt skada viixtligheten och naturen.

Tidigare meddelanden om D, punetilobula har publicerats som notiser i
Ulricehamns Tidning den 20 sept. och i Giteborgs-Tidningen den 6 okt

Summary

This summer (20/5 1955) 1 found a fern species on the west coasl of Sweden al
Tjoloholm in the rural district of Fjiras that has never before heen found in Europe.
Its name is Dennstedtio punctilobula (Michx) Moore.

The locality is a ravine 330 vards to the NI of Tjoloholm Caslle. quite near the
coasl, 45 feet above sca level. The underlying igneous rocks consist of common
ferrugineus gneiss.

The native land of D, punctilobula is the easl coast of North-America, an area
stretehing from Nova Seolia to Alabama and Minnesola.
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The hay-seented fern (so called in America) occurs only in one dense patch

about 15 feet in diameter, The number of fronds is rather great. about 500.

A light green colour and dense pubescence combine to give this fern a sofl,

feathery appearance. The leaves are from 20 to 36 inches high, lanceolatle and three

times pinnatifid. The glandular hairs exhale a delicate fragrance -— hence the com-

mon name, The rhizomes are 2—7 inches benealh the surface of the soil, and are

Tong, slender and much branching.

The place where the fern grows is a shadow wood of Quercus petraca o vegela-

tion type rather common on the Swedish west-coast, The number of other species
is rather poor, but one must notice the great dominance of other ferns,

Al the end of this article | have discussed from various aspects how this fern

has come to reach this area far away [from its growing places in North-America,
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Notiser

Botanikprofessuren i Uppsala. Sakkunnigutlilandena rirande den lediga profes-
suren i botanik, siirskill fysiologi och anatomi, vid Uppsala universitet britos den
16 april. De sakkunniga. professorerna E. Melin och H. Lundegardh. Uppsala. samt
H. Burstrém. Lund. placerade enhiilligt docent Nils ries. Uppsala. i férsta rummet,
laborator Birje Aberg, Uppsala, i andra, och lektor Torsten Hemberg, Stockholm, i
tredje rummel. De bada aterstaende sokandena, laborator Gosta Fihreus, Uppsala,
och professor Torslen Wikén, Zirich, jiimsktilldes ay professorerna Melin och
Lundegardh i fjiirde rummet, medan prof, Burstrém placerade laborator Fahraus i
Fjiirde och professor Wikén i femte rummel.

Hedersdoktorer. Professor F. K. Skoog, Wisconsins universitel, har promoverals
till fil. hedersdoktor vid Lunds universitet och assistenten vid Bergianska stiftelsen
1. S, Séderberg till fil. hedersdoklor vid Stockholms higskola.

Doktorsdisputationer. Foljande gradualavhandlingar ba under varterminen ven-
lilerats vid Lunds wniversitet: A, Lima-de-I'aria, Fine struclure of the kinelochore
and of the arms and ils bearing on chromosome organizalion (. 9 maji, O. I V.
Gelin, Problems relating to plant breeding by means of mutation {d. 16 maj}. N. Ny-
bom. Studies on radintion-indueed mulations in barley 1d. 18 maji. H. Runemark,
Studies in Rhizocarpon (d. 25 maji. Vid Uppsala universitel ha foljande doklors-
avhandlingar férsvarals: Lisbeth Fries, Studies in the phyvsiology of Coprinus (d. 28
aprill. O. Miértensson, Bryvophytes of the Tornelriisk area. northern Swedish Lapp-
land {d. 17 maj} saml O, Gjerevoll, The plant communitics of the Scandinavian
alpine snow-heds (d. 22 maj|.

Forskningsanslag. Kungl Pysiografiska siillskapet i Lund har
ur Nilsson-Ehle-fonden utdelat 2000 kr. till fil. mag. O. Hall for experi-
mentella undersokningar over korsningsbarrifiren mellan vete och rag. 200 Kkr. till
prof. A. Hakansson for materialinsamling till en cyiologisk undersokning av vissa
Saliz-former, 2.000 kr, il fil. kand. G. Ising for en undersokning rérande helero-
zygotigradens roll {6r helerosisfenomenel hos korn pa tetraploid och diploid nivd,
2400 kr. fill fil. lie. A, Lima-de-Faria {Or finanalys av centromerens struktur samil
studinvm av kromosomarmarnas struktur och egenskaper, 2,000 kr. till fil. lic. A,
Lundgvist for undersikningar over sjilvsterilitet och inavelseffekt hos rag, 1.000 kr.
fill fil. kand. S. Malmborn for jaimférande undersékningar over cellstorleken hos
kulturvixter och deras stamformer. 1.000 kr. till prof. A. Miinlzing fir avliéning av
ritknebitride i samband med bearbetning av fOrstksresultal hos korn. rag och néagra
andra vixislag, 940 kr. Gl fil, lic, N, Nybom fir fortsatta undersékningar over
stralningsinducerade mulationer med siirskild hilnsyn il deras anviindning inom
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viixtloridlingen, 1000 kr. Ll laborator A. Nygren [or insamling av malerial av
diploida Por-arter i Schweiz, Osterrike, Italien, Jugoslavien och Frankrike, 2.000 kr.
till fil. kand. I Vighisson (6r undersokning av smakromosomerna hos Tradescantia
paludosa och for fortsalta undersikningar rirande uppkomsten av luxuriernnde sol-
rosor, 1500 kr. till doc. G. Ostergren for undersékningar betriffande cenfromer-
apparatens relativa styrka hos olika kromosomer inom en kromosomsats. Ur
jubileums- och Tornbladsfonderna utdelade sillskapet 600 kr, till
fil. mag. S5, Bjork fir jimldrande studier av miljébetingade dimensionsvariationer
siirskilt hos euryirofa akvatliska makrofyter i Finland, 1.500 kr. till fil. lic. A. Gus-
tavsson for studier i Tyskland, Frankrike och England av gulrostens systematik och
fysiologi. 1.500 kr. LIl agr. dr G. Julén fér sludier av forekomst och bildning av
cyanviite och vissa glvkosider i blad av vitkldver, 1.000 kr, Ll fil. lie. A, Lundqvist
for ovannimnda undersékningar, 1.200 kr. Lill doe. T. Norlindh fiér embryologiska
och eytologiska undersékningar inom Calendula-gruppen, 500 kr. Hill Tektor S. Rin-
nerstrand for undersékningar Gver fyra niirbesliklade polyfenoler i oxidassystemet
hos Furcellaria, 500 kr. {ill laborator 5. Waldheim for arbetshjilp vid viixthiologiska
laboratoriet i Lund. 6530 kr. (ill doc. H. Virgin fér bestimningar av viixtviivnadernas
turgor och permeabilitet samt 500 kr. till kommissionen Skanes Flora for floristiska
undersokningar i olika delar av Skine. Ur fonden Kullabergs natur har
silllskapet slutligen utdelat 500 kr. till doc. O, Almborn for fortsatta undersdkningar
av laviloran och lavvegelationen pa Kullaberg.

K. vetenskapsakademien har i mars 1956 ur Hierta-Retzius
stipendiefond utdelat foljande anslag: Till fil. lic. O, Hedberg 1.500 kr. for
studier i London. Puris och Bryssel {6r en systemalisk revision av den afro-alpina
kiirlviixtfloran, lill doc, H. Hjelmqvist 1.200 kr. {6r embryologiska undersdkningar
inom seklionen Aphanes av slilklet Alchemilla, till doe. Hedda Nordenskiold 1.800 kr.
for studier dver ronigens inverkan pa olika arter av sliktet Luzula, till laborator
A. Nygren 2.000 kr. fior cytologiska, embryologiska och taxonomiska undersékningar
inom sliiktet Poqa, till doc. R. Santesson 2.000 kr. [or bilriide vid ularbetandel ay
den lichenologiska delen av Index Nominum Genericorum samt Hll forestandaren
for riksmuseets paleobolaniska avdelning 2.500 kr. for att bearbeta, preparera och
folografera charofyter fran Englands dldre tertiiir.

Lingmanska kullurfonden har i april 1956 utdelal bla. 2,000 kr.
till fil. lie. B. Peterson och fil. kand. B. Dahlgren, Lund, for taxonomiska och viixt-
geografiska undersékningar 1 Sydafrika av fam. Thygmelncaceae och Sterculiacear,

Lunds Botaniska forening har tilldelat fil. lic. H. Rufelt elt stipen-
dinm & 500 kr. ur féreningens jubileumsfond T att pa prof. Bennet-Clarks institu-
tion vid King's College i London arbeta med en undersiikning dver vid den geotro-
piska retningen verksamma substanser samf ett stipendium pa 425 kr. ur Svante
Murbecks fond till fil. Tic. . Fransson [6r att vid samma institution studera den av
prof. Bennet-Clark utarbetade melodiken for studier av lillviixtsubstanser.

Ur »Anna och Svante Murbecks minnesfonds vid Lunds univer-
sitet ha fil. lic. B, Peterson och fil, kand. R. Dahlgren erhallit vardera ett stipendium
pa 1.000 kr. f6r ovannimmda botaniska undersikningar i Sydafrika. Ur C. F. O.
Nordstedts fond har ell slipendium pa 420 kr. utdelals Hll [il. stud, A W.
Damman for undersékningar av sydsvenska Calluna- och Nardus-hedar.
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