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Résumé

L'auteur a dressé la carte des espèces de Carex présentes sur le
territoire du Québec et, s'inspirant du travail d'Eric Huit en sur îes aires
équiformes, a groupé celles dont les aires éiaient semblables. Voici très
succintement 'les phénomènes phytogéographiques qui se dégagent de cette
compilation :

1. Les espèces strictement arctiques comme C'.  atrvfusca,  C.  Kicolor,
C. holostoma,  C.  ncurochlaena,  C . sttpina,  etc. ont comme limite sud une
ligne partant du cap Jones et remontant le long de la côte de la baie
d'Huidson jusqu'au golfe de Richmond, -pour s'engager à l'intérieur jusqu'à
Fort Chimo et sortir sur le Labrador côtier, à Okkak.

2. Les -espèces arctiques-alpines ( C. Bigelowii,  C . cafillaris,  C .
ylacialis, etc) fréquentent le même -territoire, débordent sur la zone de
transition appelée par Rousseau hérniarctique et se retrouvent plus au swi
sur les montagnes de la Gaspésie, de la Nouvelle-Angleterre, etc.

3. Il existe aussi des espèces proprement alpines comme C . atrala,  C ,
capitula. C . Franklinii,  qui viennent jusqu'à la frange arctique, et (3) : des
subalpines à caractère méridional comme C . aenea  et C . Backii.

4. Discussion des espèces an nabi-atlantiques : C . adcïos'oma,  C . dcmîssa,
C. Hostiana,  C . nigra,  etc.

5. Espèces de l'ouest avec micro-aires dans le Québec et espèces de l'est
avec micro-a ires crurdillêriennes.

6. Classification et limites des espèces subarc tiques. Comme pour les
arctiques, les unes ne sortent pas de leur zone; d'autres se retrouvent plus
au sud dans les tourbières du Québec et de Ui Nouvelle-Angleterre.

7. Classification et limites des haîojihyies ; a) boréales; fa) 'méridionales.
S. Vue ligne tirée de la baie James le long de la Rup-ert, passant pn.r

le territoire de Mistass-inî ,et sortant à l'île Anticosti, -constitue une rtrès
importante limite nord pour \:n grand nombre d'espèces tempérées, dont ime
vingtaine de Carex.

9. C . Crait'ei,  C . o'inifa,  C . lacnstrls,  C . pallcsceus  var. ncogaea  et
quelques autres atteignent par petites colonies isolées les endroits abrités
de la Gaspésie. d'Anticosti et Au sud-ouest de Terre-Neuve.

1.0. C.  adusla,  C.  katahdinciisis,  C.  ortnostachya  atteignent Je lac St-
Jean.

I I . Des espèces de la Prairie et du centre, ne viennent que sur quel-
ques points de la rivière Ottawa. O'ainres "éteignent le lac St-P'ienre. Res-
semblance entre la flore du Richelieu et celle de l'Ottawa.

\2. Un groupe •d'.'spvvres, annuel appartiennent C. Iwida,  C . coaoidea,
C. granularis,  atteint la ville de Québec.

13. Des espèces apr.htchiennes comme C. hirsntclla,  C . virescens,  C .
Swanii ont com.me li.mite nord les bois rocheux dclomïtiques qtii occupent
les confins sud des comtés de Missisquui et de Brome.

Enfin , on trouve parmi îes laiches .du Québec quelques espèces intro-
duites autour des vieux établissements comme Montréal et Québec : C .
flacca, C.  hirta,  C,  intermedia,  C.  mitans.

The Province oi' Québec is a vast territory oi1 some 594,534 square
miles of \vliicli 71,000 square miles, or 1&%,  are covered bv fresh water
takes. One natnrally fiiKÎs in an area extending froni 45° to 62° 40' Lat. N.
and from 57° 07' to 79° 33' 20" Long, TV., a host of intermediary vegeta-
tional and floristic conditions i-anging from thé dolomite formations on
thé Quebec-Venuont frontier, with i-elatively southern species such as
Woodsia obttisa  (  Spreng. ) Torr. 01- PJiytolacca  americana  L. at their
ûortbcrnmost Iimit, to thé treeless barren \vastes with arctic species such
as Papaver  radic-atum  Rottb. or Ranuncttlits  Palhisîi  Soblecht.

* Read at thé joint meeting of thé Phyîogeographïcal and Taxonomk-al sections of thé
VII International Botanical Congress, in Stockholm, Sweden, Fr îday, Ju!y 14, 1950.
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On account oi1 its high number of species ( i.e., 200 in Québec ),
tlie genus Carex  L. provides excellent material for thé illustration of
distributional types in a giveii area. Each species, as a rule, is taxonomi-
cally well-defined, lias a distribution of its own, and bas developed
spécial ecological requirements. Thei-e are wood, bog, marsh, meadow,
tundra, rock species, etc. As for their geographical affinities, some are
cire n m polar, bipolar, sibcrio-transcanadian, or strietly american, etc.

The method of work, adapted in part from Hultén's " equiformal
progressive area " ( "23 ) Avhich groups ail species exhibiting thé same
distributional area, has produced what appears to be somc-thing of a
natural border for each of thèse natural geographical groups. For in-
stance, Québec City, thé northerumost station known for Punax  quinque-
folins L, and for many other spi-ing-flowering plants, is also thé northern
limit of Jfamamelis  rïrfjwiana-  L., Jugions  cinerca  L., Listera  tiustrali s
Lindl., etc. On thé other hand, it is striking to note that thé same lo-
cality serves as thé soutliemmost limit of a number of boréal species,
sueh as Astragalus  hibra<1oricus  DC., Oxytropïs  jolianncnsïs  !Fern., Po-
tcntiUa Eyedii  Wormskj., Primula  mistassinica  Michx., Tofieldla  gluti-
nosa (  jNfichx. ) Pers., etc.

The information given hère lias been couii)iled from thé following
sources: Îlarie-Victorin llerbarium (Mont réa l ) , Gray Herbarium
( Cambridge, Mass. ), National Herbarium ( Ottawa ) ; several unpub-
lished local lists of plants mostly from northern Québec, \vhich hâve
been kindly provided by Bev. Ernest Lepage, Dr. Jacques Rousseau,
James A. CaUler, John Marr, Cari G. Alm and I. Hustich. In almost
every instance, thé matevial has been examined by thé author before
thé records were transferred to thé appropriate maps.

For distribution data from Xova Scotia, lîoland's flora (60) \vas
consulted ; from Xew Brunswick, Macoun's Catalogue o f Canadian Plants

i 40 ) ; and from Maine, Ogden's check list ( ï(> ), while Dr. Ernest
Bouleau, Cunitor of thé Marie-Yictonn Herbarium, has provided thé
unthor with still unpublished détails on thé Xewfoundlnnd flora. A
collection of Carex inade by Dr. Risto Tuomikoski of thé University of
Helsinki ( Finland ) and containing noteworthy additions bas also been
seen. Mr. James Kiicyniak, of thé Montréal Botanical Garden, lias
rendered assistance with thé Englisli in thé présent text, wliile Mr.
Pierre Dugas is responsible for thé groiiping of thé maps. Drs. C. Regel
( Z u r i c h ) and T. Bucher ( Copenhagen ), and Mr. P. Senav ( Asniè-
ves ) hâve been helpful on several technical points. To ail of them, thé
author expresses lus sincère thanks.

The world Mercator projection used in some of thé circumpoiar
distributions is Goode's map Xo. 101M, published by thé University of
Chicago, wïiicli holds thé copyright.
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The extensive documentation used as source for thé circumpolar
jnaps, outside of thé herbaria mentioned above, appears in thé appeuded
bibliography.

The Carex of Québec, which number sonie 200 species, may be
assembled according to thé following phytogeographical groups to whicli
they most appropriately belong :

1. ARCTIC SPECIES :  they are limited to thé arctic zone proper.
Some may occur in thé arctic patches of thé hemiarctic zone defined by
Rousseau ( 61, 62, 63 ). Most of them are circumpolar : O.  atrofuscu
Schk., ( map 1 ), C. bicolor  Bell, ex AIL, G.  holostotna  Drejer ( 2<S,  29,
45 ), C . marithna  Gunner., C . memltranacea  Hook. ( map '2 ), C . rotun-
data AVahl., C . saxatïlis  L. [ mostly represented with us by var. laxa
( Trautv. ) Oh\vi ], C . staw Drejei*, C . sitpina  Willd., C . ursina  Dewey,
( map 3 ), C . misandra K. Br. ( map 4 ).

C. neuroclilaena.  Holm is exchisively Canadian (9 , 10), while
(7. Williamsii  Britton [includîng thé Kamtchatkan C . Novagrablenovii
Komarov ] is restricted to eastern Asia and northern Xorth Ameri-
ca ( !58).

In grouping thé maps of thèse arctic species, \ve find that thé
southern limit of thé arctic zone1 proper in Québec follows a line drawn
from Cape Jones to Bichmond Gulf continuing along thé Leaf Eiver to
Fort Chimo and proceeding as far sonth as Okkak on thé Labrador coast,
after jutting ont nortlnvard to inclnde tbe Kaumajet mountains ( 27 ).

Eichmond Gulf and Fort Chimo are two critical points as bot h
northern and southern types are found there, probably because of a mix-
ture of micro-climates.

In thé général flora, Eriophorum  callitrix  Chani., Papaver  ra-
dicatum Bottb., Pedicularis  lanata  Cham. & Schl., Ranunculus Pallasii
Schl., Juncus  arcticus  Willd. are good examples of species restricted
in Québec to tlic arctic zone.



RAYMOND: SEDGES  AS  MATERIAL  FOR  PHYTOGEOGRAPHICAL  STUDIES

2. ARCTIC-ALPINE  SPECIES  ; fréquent in thé arctic zone,
they also occur in arctic outposts, such as mountain summits, bogs,
river flats, cliffs, or other cold or exposed habitats in both thé subarctic
and thé temperate zones, and at sea level specially along thé north and
thé south shores of thé Gulf of St. Lawrence : G.  Bigelowiï  Torr. ex
Schwein. (map 5 ), C . capiUaris  L., C . ylacialis  Mack. [ including C .
tcrrae-norae Fern. ], C . lag  opina Wahï. (map 6 ), C . nardina  Fries
( map 7 ), C . norvcgica-  Retz, var. inœerrulata  ( Kalela ) Raymond, (7.
rarlflora J. E. Smith, C . rupestris Bell, ex Ail.

This gronp is well represented in thé général flora by Dryas
integrifolia Vahl, Epilobium  hitïfoUuni  L., Lycopodiuin  Selago  L. ( ex-
tending south ward on roclcslides in Virginia ), Poa alpina  L., Potentilia
Chamissonis Hultén, P . Egcdii  "Wormskj., P . hyparctica  Malte, P.  ni-
rea L., etc.

Carex ça  pilla ris L., comnion on grassy capes at sea level ail
a round thé Gaspé coast, lias also been reported in Québec from as far
south as thé Magdalen Islands, off Xova Scotia, as well as in New
Jîrunswick, ilaine and Vennont. It is as much arctic as alpine and, at

's. î.s referred to as a steppe plant ( 2 ).

Carex norcegica-  Retz, belongs to thé ALPIXAE, a su'bsection of
tiit' ATIÏATAE Kunth, tlie taxouomy and distribution of whicli hâve
lioen clé ver! y discussed by Kalela (-9). In Kurope, as well as in North
America, C. nortcyica  occurs simultaneonsly in thé arctic régions as
\vell as on mountain summits fui'ther to thé south. It has a strictly
alpine segregate in Colorado : C. Steccnii  (  Holm ) Kalela, and others
still in Asia : C . oligantJia  Stend. emend. V. Krecz., G . infuscatffi  Xees,
C. minwtla  V. Krecz.

Carex Bigeloiciï  Torr. ex Schwein. s. s. ( map 8 ) seems to be a
sfi-R-tly northei'n-atlantic type ( t ), like Alchemilla  vcstita  (  Buser )

( f ) Hultén (24) and Porsikl (4S) hâve différent opinions concerning thé distribution of
f,wex Bigelou'ii  west of Hudson Baj-, I hâve distri.biited either under Carex  consimilis  Holra
:ir under Carex  Ittgens  Holm (  = C. Soscareana  Gorodkov) ail thé "C . Btgelowif*  cited from
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lîaunk., Cassîopc hypnoidcs  (  L. ) 1>. Don, Lyclinis alpina  L., etc., though
it is i-epresenied in western America and in easteru Asia ( 18 ) by
very closely reîated alpine types. On thé mountains of Gaspé, New
Uampshire and Maine, as well as in Lappland, it for m s dense meadows
and very often, intermixed with patènes of Luzuîa spîcata  (  Lam. ) DC.,
it eovers large sectors of dry "lierb-fields ".

C.8IGELOWII
C.ENSIFOLIA
C.ALTAICA
C.RIGIDIOIDES
C.LU6ENS
C.CONSJMILIS
C.KAMTSCHATICA O

;>.. ALPINE  SPECIES  : a group diffîcult to define with us, be-
causa of thé sporadic. ocenrence of soine of tlieiii in thé arctic. However,
when a inap of their général distribution is drawn, it conclusively
shows that they are more conimon on mountains tlian in thé arctic
KoneJSiK-h is thé case of C. macloriana DTrv. ( map!) ) , C. ntisandroidcs
Fei-n. ( map 10 ), C . atrata L., C.  capitata  L. ( map H ) [iucl. C . arcto-
!/c-na H. 8inith, thé status of which is still vague in North America,
though seemingly that of an alpine ( i ) ecotype], G. tmcroglochin
Wahl., C . praticolfi  Rydb., C. sdrpoidca  iMichx.

A look at tlte map ( map 12 ) of Carex atrata  L. and Us close Eu-
i-asian relatives ( 31 ) shows a species of thé arctic zone of Europe, repre-
sentr-d soutlnvard in s o r n e of thé Asiatic m o u n t a i n chains by
reîated species, such a« thé giMceful Carc.v  caucaslca  Stcv., in cultivatîon
at thé Montréal Botanical Garden and, further east, by C . decaulescens
V. Krecz. and C . DutJtiïi  C. Clarke. Maclfcnzie ( 39 ) gives to Gare»
atrata L. thé following area : " arctic or alpine meadows in calcareous
districts, Greenland to Alberta, and southward to Colorado and Neva-

Alaska and th.e Xorthwe&t T'erritories, pending further cîarificalioB which may resuit Erom
growing them side by sidc in a hotanical garden. Vegetatively, thé western and ea-sbtrn matenal
show noteworthy différences. Chromos-orne counts wonld render additional h«lp. Bôch w {2}
anrf Heilborn (19) hâve found 2  n— 70, with "arlantic'' matétîaï , but thé "pncilic rrices c.re
still unworfced .

For which there v.-ns alrcady a na ine : f. a![>ica!a  Anderswn (ÎS49).
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da". Httltén ( 24 } cites it from McKinley Pavk, Alaska. In Québec, it
is known so far only from Richmoncl Gulf ( Butilly & Lepage ) and
Fort Cbimo ( Calder).

Carex praticoîa  Rydb., exhibits thé saine distributional pîittcrn
and, like C.  atrata  L., is far more eommoii \vestward tlian in tbe east,
where il is known only froni tiie less boréal sheltei-ed parts of southcrii
Greenland ( 2  ) , thé ITudson liay sborea, Fort Cliimo, southern Labrador
i Saguonay Co. ), Antioosti f 57 ) , and thé Tracadigush inonntaina, on
thé Baie des Chaleurs, It lias also a vei'\ close southern aïly : Carcx aencit
Fcrn., \vhicli seems to be more or less of a subalpine élément, pei-fectly
at ease on thé :bai-ren tops ot 3Jonnt Albert ( Gaspé Co. ! and Montagne-
dés lîets ( Charlevoix Co. ).

i? capitaia  L . is very rar<; in thé an-iic zone proper btûng
reported only once by Polunin ( -18 ) from Bat'fin Island. In Quebee, it is
known from thé hemiarctic zone onlv, and to thé sonth on mountains

C.C.AUCASICA
c.DumiEi
C.ATRATA
C-ATRATi
C.DECAULESCENS/̂

snch as St. Urbain ('Charlevoix Co.), Logan (Matane Co.), Katahdin
(Maine) , Washin^toii (New Hampshire), and agaiu in Mexico, Argen-
tina, Patagonia. Witb C . lagopina  Wahl., C . macloviana  D'Urv., C . ma-
r/ellanica Lani., C. maritima  Gunner., and (7. microylochin Wahl., it
shares thé feature of occurring also in thé Southern Hémisphère, in
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addition to exhibiting odd disrupted ranges indicating ancient dispersai
{'53). Du Eietz (11) lias contributed a highlj intelligent paper on thé
mysterious problem of bipolar species. C . maclociana  for example (fig-
]*ï) occurs in Greenland, Uugava, Labrador, Gaspé, tlie Bockies, iHcaii-
dinavia, Hawaii (66), eastern Asia and thé Falkland Lslands, wher e it
was discovered (and later described) by thé French naval officer and
nuturalist Duniont d'Urvîlle, during thé fanions Autarctic expédition
of Duperry abonrd La Coquille. In northern vScandinavia, around Lapp
settlements, it is very rapidly wpreading along roads and paths ( 1 ).

CAREX
MACLOVIANA.

The real affinity of C . misandroides  >Fern. { Rliodora, IT: 15S.
1915 ) is rtot with C . misandra Iî. Br., but with C . Franklïnïi  lîoott of
thé Eockies, \vhich it too closely reseiîibles to be ki'pt apart from, being
distingiiished niostly by 2  instead of thé 3 stigmas characteristic of thé
section ( 5Sa ). But C . FrankUniï is described by Francis Boott ( in Hoo-
ker, FL. Bon.-AM. 2: 217. 1839, and well illustrated in Boott, ILLUSTRA-
TIONS OF THE GEXUS CAIÎEX II : 77. 1860) with ''stigmatibus 3  vel 2".
Known for a long thne in eastern -Canada Oiily from two neigh-
boring localities in Xewfoundland ( from Port à Port Bay ), and from
;i third station in Québec ( Anse Pleureuse, 'Gaspé 'Co. ), îts eastern
range has been broadened during thé past few years. It has been reported
from Larch Eiver, in Ungava, near thé timberline, and further south,
from thé Lake Mistassini area, while a new locality, fifty miles north of
thé two earliest ones, has been recently found in Xewfoundland by
Rouleau ( ined. ). The species grows at thé base of cliffs, on knolls,
eboulis, rock-slides, etc., and is strictly alpine. Hence, C . Franklinii,
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naincd in memory of thé unfortuiiate Arctic explorer, is another of those
trans-canadian species, whose alleged strongly disrupted range has
been inade more or less continuons through further exploration and more
i-areful taxonomical study.

Ga-rex scirpoiâea  Michx. belongs to a peculiar phytogeographical
group, that of species \vhich hâve a more or less continuons range from
i-astern Asia across Xorth America, with an isolated outpost in 'Sctin-
ilinavia, Nordhagen has called them " \vest-arctic " ( 44 ) and they hâve
at times 'been incorporated into thé " amphi-at'lantic " group to whicli
they decidedly do not belong. This category includes such strildng spe-
ries as Arenaria  humifusa  AVahl., Care.v  nardina  Fries and Dryopteris
fragrans ( L. ) Schott, \vhich Kalliola ( 30 ) lias studied in gréât détail.

The European population differs from thé American one and
Kùkenthal's distinction as var. europaea  is to say thé least justified
{ 38 ). Nathorst inferred that thé speeies reached Norway -by way of
Crreenland, during thé glacial epoch ( 22 ). In North America, it is
a complex. Hohn ( 20, 21, 22 ) explained that thé variants of thé
speeies originated in thé Rocky Mountams. It is certainly very variable
and most abundant thero. We hâve in thé Coast Range of California
a var. gîgas  Holm and in thé Rocky Mountains a var. stenochlaena
lïolm and a var. scirpifonnis  (  ilacki. ) O'Neil & Duman, thé latter in-
vading Québec, from thé west ( 8 ). There is also a var. convoluta  Klik.
\vhieh is fouiid notably along thecalcareous shores of Lake Huron ( 16 ).

In eastem Canada, C.  sdrpoidea  s. s. has a wide range which
cxtends from thé mountains in thé Eastern Townships ( specially on
serpentinous outcrops ) to thé tundra of Devon Islaud while in Green-
land it reaches thé 74^ parallel.

3a. A spécial note should l>e inade hère on LOW-SUBALPINE
SPECIES sucli as G . Backii  Boott (51) , which grows in thé lower
subalpine zone of such widely ^eparated mountains as thé Rocky Moun-
tains, in Alberta, thé Monteregian hills in thé Montréal flood plain
Belceil, Rougeinont, Mount Johnson ) and thé Tracadigash inoiintains
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in thé Baie des 'Chaleurs area ( map 14 ) ; — and C . déficha  Iloruem.,
with a Tery broad testera area, from Massachusetts, New York and
Vermont, across Québec to Fort Chimo, thencc to Greenland, as far north
as thé G5th parallel, but ahvays growing in more or legs inountainous
situations.

4. ARÎPH3-ATLANTIC  SPECIES  are oceauic and distiibuted on
both sides of thé Atlantic Océan, Ilowever, their European area is nsual-
ly more extensive than thé American one. With us, they are restricted
l.o Labrador and adjacent Québec, and sometiines penctrate as far south
as thé north ahore of thé GuK of Ht, Lawrence, thé tip of Gaspé Penin-
snla. Nova Scotia and thé coast of Maine. Among theni are fouud north-
ern types likes C . adclo&toma  V . Krecz., known only from Fort Chimo
in Ungava ( Calder ) and TIebron in Labrador ( Husiicli ). Othcrs are :
(', lepidocarpa  Tausclt., limited to Xewfoundland, adjacent Québec and
thé Magdaleu Islnnds ; C . nigra  ( L. ) Reichard, strictly halophytic ; C
dcmissa Honiem., thé species probably responsible for thé fréquent
and doubtful reports of C. viridula  Michx. for Greenland ( f ) ; C . sero-
tinv Mérat, known only locally from Xewfoundland and thé Magdalcn
Islands, in North America ; C . Hartmani €ajander, known so far only
from Anticosti Island (57) .

C. JTostiana  DO. ( map 15 ) is restricted with us to Xewfound-
land. St. Pierre and Miquelon Islands, Mingan and Anticosti. Wiinstedt
( (>9 ) treats it as a inediterrauean type. Finally, C. flai' a L., more or
less oceanic in Eurasia, with one doubtful report from thé Lafc e Baikal
région, is pronouncodly continental with us, and r e a c h e s British
Coliimbia ( map 1C ).

(|) And «rjualîy .respoasible for futile supposedly taxonor.iical canmients as wcll. l''or
instance, Pdlunin, in Journ. I.inn. Soc., Botany 52 (Xo 345) : 374. 194-3, with dwbious material
from Greenland, comparée! with \vrongly determined spécimens from Xewfoundland, rejects
C. serotina  Mérat in favor of ['. virùiitla  Michx., to replace C . Oederi  Retz. It is .pexfectly
clear now that C. serotina  Mérat, C . demissa  Hornem. and C. viridula  Michx. are tlir.ee distinct
species. each with an area of its o\vn, of which only C . dcmissa  occiirs in Greenland.
Raymond (57) nrJ Pierre Senay, in Bull. Muséum Hist. Xat. 2e série, 22 (Xo SI : 618-6-'?.
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Garcjf adclostonia  Y. Krecz. ( map 17 ) belongs to thé FHANERO-
LEPIS group { 33 ) of thé LOXAM/.A ( liai'. ) V. Krecz., which is thé
AÏRATAE Kunth of most authors. Thèse are, in Xorth America : G .
BuxbaAitnii WahL, C . Il  art ma ni Caj., C . Morri-sseyi  Porsild and C .
(tdrlostoma- V. Krecz.

If \ve elimaio C . -Iforrïssçyi  Poi-sild (40) , a purely Caniidiau
segregate occurring from Gréât ïîe.ar Lake ( X. W. T. ) to Labrador,
thé tïm-p i-emaining species, which exhibit a number of sliglit morpho-

logical différences, also show pecuHaritîes in their ecology, distribution,
and probably in number of chromosomes, at least in Fennoscandia. Con-
cerning them, Le van and Love ( 37 ) write as follows :

Th-e three types are disîînguished by a mimter of slight iinorphological
ditïerenices, thé most évident of \vhich concern thé shaipe and ïengtli of thé
spibes and thé sîzies and aprpearance of thé floral parts.

They show différences, however, also iti -their geographic^l distribution.
C. Hartmani  has a decidedly soulhern distribution -in Scandinavia, C. Ëux-
bavmiî has its -main are a in t ï ie pine-'.vooj:! région of thé nûddle p.nd north-
ern Svveden and in eastcrn Finland, 'and C . adelostoma  is "imited to thé
alpine mountain région ;md to thé mosî northern parts of Scandinavia (ci.
Cajauder, 1936).

The tbree ''polyganirt" types se&m also t;> .diiTer as to their ecology.
C. Hartmani  is a tyipical eutroph and nceds a \varm «nJ continental climaîe.
C. Bitxbaumii  is prdha-bly a eutrcph 100, even if its nced nf cakarcous soil
is not so absolute as that ï»f thé preceding forni. It also requires a con-
tinental climate. Bot h C . Hartmani  and Bv.rbattmii  are irare in mariti'.ne
régions ; thc-y (i.re ihoreal Imt not arctic. C . adelosioma  is prcbaWy a ,meso-
troph. Tt needs on'y 'liujl-e lime nnd is less sensitive to thé maritirae climate.
It ma y prol^ibly be designalc-d an arctic or Iwreo-arctic form. It go-es as far
down southvvairds as to Oland, \vhere thé isolated occurrence of other alpine
species is also known, as for instance Poa  alpina,  Bartschia  alpina  and
PtKguic;tla alfiina.

Huîtén for one ( 23 ) lins rejected thé idea of a transatlantic
bridge, considering thé amphi-atlantic species as reduced circumpolars.
The continuons séries of distributionaî types Connecting thé two extrêmes
whk-li he has so ably compiled, are snrely convincing : thé Bering area
as thé centre from which migrations to Eurasia and to North America
hâve talîen place, sncli JIH shown by thé " progressive " areas of C . pri-
li/fvrcnsïs J. M. Mae ou n ( map IS ) and C . higens  Holm ( map 19 ).
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But perhaps thé examples cliosen hâve nofc been selected among thé true-
amphi-atlantics, at least not of thé indisputa'ble category of, let us say,.
Car ex Hostiana  I>C, or Carex  dcmissa  Hornem.

Nannfeldt ( 43 ) has sho\vn that not only thé same species but thé
same microspecies as well exhibit an amphi-atlantic type of distribution.
A study of thé macrolichen flora of Greenîand has also given Dahl ( 6 )
tlie impression of an amphi-atlantic migration. After a long exposé of thé
différent théories, Selander ( 05 ) seems to favor both. And, of course,
thé American components in thé flora of Greenland ( 4 ) and Iceland
( 3S, 38a ) f as \vell as thé European éléments of Xewfoundland and east-
ern Québec are good évidence of amphi-atlantic migrations. And we may
ail agrée with Hultén's assmnption that those migrations did not take
place du ring thé interglacials but during thé glaciation. In fact, as he
explains, sea level being at that time 200 ni. lower, continents \vere larger
than now, and islands more numerous. Such migrations could easily then
hâve taken place. The scattered distribution of thé gémis Aîchemilîa  in
Labrador and eastern Québec ( 55 ) surely favors sonie Enropean intru-

sion in thé American flora, while thé actual distribution of Careie  Lyng-
byei Hornem. ( map 20 ) shows not only a migration from thé Bering
centre to eastern America and western Europe, but also atlantic migra-
tion of later date. The fact that thé Pacific area population constitutes
a race différent from thé Atlantic [ ssp. cryptocarpa  ( C. A. Meyer )
Hultén ] surely indicates a two-timed process.
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5. WESTERN SPECUSS REACHING QUEBEC. Euryatlantic
species, as a mie, are restricted to thé easternmost part of Québec and
Labrador. In contrast, thé western part of Québec ( thé shores of thé
Iludson and James bays ) serves as easternmost extension of many so-
called " western " species, i.e., species which hâve been described froin
thé Roekies ! Hudson Bay is a natural divide, as one may easily under-
stand, between two highly dif ferentiated floras : thé eastern and thé west-
ern. But a number of western species reach thé eastern shores of Hudson
Bay, some going as far inland as Lake Mistassini, while others hâve per-
sisted dnring glacial times in thé Anticosti and Mingania district where
they still survive: Cypripediitm  passerinum  Richards., Draba  aurea  J.
Vahl, Girsium  minganense  Victorin ( of thé " /olio*«»i-group" ), etc-
Along thé coastal plain of James Bay, and even in Ungava, one may find î
such western species as Aquileffia  brevisti/la  Hook., Cicuta  mackenzieana?
Raup, Elcocharis  kamtschatica  (  C.A. Meyer } Komarov, Lactuca  pttl-
chella DC., Salix alaxensis  (  Anderss. ) €ov., while thé T^îike Mistassinï
région, brought to thé fore by thé travels of André Michaux ( 1792 ), is
favoured with thé présence of such western species as Salix  arbusculoi-
des Andrews., S . Maccalliana  Kowlee and Ribes  hudsonianum  Richards,

As sedges belonging to this phytogeographical category, one may
cite thé already discussed C.  Franklimi Boott , @. Ricliardsonii  R. Br. in
Richards., found on James Bay, in eastern Ontario and western Xew
York, (.'. sîtpina Wahl. reaching Ungava, Bafïin Island and Greenland and
G. fiîifoli a !NTutt. isolated in Labrador.

This state of affairs finds its reverse in thèse eastern species which
hâve western outposts : Carex lacustris  Willd., collected by Lyalî, in 1861,
at Pend-d'Oreille ( Idalio ), C. tincta Fern. ( Alberta and Washington ),
G. projeota  Mack. ( 17 ).

6. HIGH-SUBARCTIC SPECIES : they never occur southward
in bogs of thé temperate zone. Kestricted to thé upper part of thé sufo-
arctic zone they sometimes penetrate into thé aretic : C. concinna R. Br.
O. Garberi  Féru., C. JTeleonastes  L. f., G . miUaris  Michx. and its var.
major Bailey, C . média R, Br. ( map 21 ), C . Raeana  Btoott, G . stylosa
C.A. Meyer (map 22) which, incidentally, is also an " oceanic " type
Imiited to eastern Asia, western and eastern Korth America ( 54 ). Its
alleged présence in Xoi-way has recently been discounted ( 25 ).

Tn thé général flora, Eriopliorum  bmehyantherum Trautv. &
Meyer { 5Sc ), Lonicera  involucrata  (  Richards ) Banks may serve as
good exampîes of high-subarctic species.

6a LOW-SUBARCTIC SPECIES: inhabiting thé subarctic zone,
they are also common in bogs, or other cold habitats in southern Québec
and adjacent New England: G . atratiformïs  Britton, G.  Buxbaumïi
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Wtthl, ( map 23 ), C. cancscens L., C. castanca Wahl. ( 32 ), (7. chordor-
rhiza Ehrli., C. diandra  .Shrank. C. COT/ÎS Oewey, C. gynoàratcs Wormsk.
ex Prejer, C. lim-osa  L., (7. /îvwfc/- ( Wahl. ) Willd., C . magcUanica  Lain.
[ including C . irrigua  Wahl.], C . Michan.viana-  Boeekl., C . oUgosperma
Miclix., 0 . paucî.fiora  Lightf., C . stcrilis  Willd-, C . tcnuiflorti  Wahl., 0.
trispcrma l*e\vev, C . vaginata Tauscli. ( wit-li a " jump '•' in Groenland ),
etc. ( 34 ).

In thé général flova, Eriopïior-um-  spïssiim  Féru., Bctula  pumila
],. and i?. Micliauxii  Spach, cxtending southward to St. Pierre and Mi-
quelon Islands and Xova Scotia ( 0:i ), are good examplos of low sub-
arctîc types.

fr \jà

Dur subarctîc zone as a \vhole lias bt'en poorly understood until
recentlv. îfumerous field-trips hâve brougbt to attention a treiuendous
amonnt oî  material whicli shows that thé old idea of summariziug thé
sn'barctic zone as an area wherein a sinall number of specics oocur in
great abiiiulaïu-e was, to sav thé least, a very sfe*tchy one. First, thé
transition behveen thé arctic and thé subarctie zones is not abrupt
but graduai and thé définition by Rousseau of an hemiarctic zone, extend-

from 00° to 55" Lat. N-, seems justificd ( 62 ).

7. HALOPHYTES.  From St. Jean Port Joli eastwarda to thé
tip of thé Gaspé Peniusula and thé Maritime Provinces and northward
to southem Labrador and soiuetimes reappearing along thé coast of
James Ttay. thé shores harl>our an halophytic tiora among whieh thé
followiug sedgcs occur. The species fall into two gi-onps :

7a BOREAL  HALOPHYTES  :  a fe\ reach oven into thé arotic
and on a strktly phytogeographical basis they could be placed in some
of thé nrenouslv enumerat^d catégories. They are C. xubspathacca
Wonnski 0 i-etia  lîoott, 0. satina  AVahl., C . g1a*vo*a AVahl., C . marim
Dewev (' 13 ), 0.  pulcacen  AValil. ( map 24 ) and C.  Lyngbytà  Hornem.
The làst Species occuvs only on Auticosti Island, in Québec, and in -La-
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brador, only on Gready Island. Thcn it miches into Greenland, Iceland
and thé Faroe Islands.

7b. TEMPERATE  HALOPHYTES:  others follow thé Atlantic
shoreline, at times quite far «outkwards. They are C. hormathodcs Fern.,
\rhich lias a wide range: from Saint Jean Port Joli *nd Nowfoundlaad
to Virginia ( map 25 ), and C. siUcca Dewey ( map 2G ) occurring ratlier
quite infreqneutly with us ( Gaspé and thé Magdalen Islands ) though
its range exteiids from Xewl'oundland to Delaware.

8. The TEMPERATE-BOREAL  species fall into at least two
groups. First, species such as Carcx  aquatiUs  Wahl., C , arcta Boott, C .
Icptalca Wah]., f,r. rostratti  iStokes, etc. are known to occur quite far
north. Thoir noi'thcrn limit follows a line drawn from Richmond Gu1i:
ulong Lower Seal Lake, Larch and Koksoak Rivers to Fort Cliimo.
Another group lias as northern limit a line which runs from James
Bay along Rupert Rivei', acvoss central Québec, to Anticosti Islaud:
C. arctata  Boott ( map 27 ) , 0. Bebbii  Olney, C . Crawfordii  Fern., C .

c-rinita Lam., C. dclnlis Mii-hx. var. Rudgcï Bailey, C. Dctccyana Schwein.
( map 28 ), C . ebnrnea Boott ( map 29 ), G . Hai/denii Dewey, C . Hough-
tmiii Torr., (7. intumesccns Rudge var. Fernaldii  Bailey, C . lasiocarpa
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Ehrh. var. americana  Fern., C. lenticularis Michx., C . leptonerl'ia Fern.,
C. normalis Mack., C . pedunculata Muhl., C . prairea Dewey, C . retrorsa
Schwein., C . sc-oparia  Schk., C . stipata  Muhl. C . tribitloides  Wahl., (J.
t'iridula Miehx., G. vulpinoidea lilichx. The species, as a rule, raiige quite
far south. The northern limit defined above serves also for a number of
others somewhat more restricted in their area and usually more boréal.
Tliey are C . castanea  Wahl., C . Garberi  jFern., C . Michan.fktna  Boeck*!.,
C. oUgosperma  Miehx., C . miliaris  Michx.

In thé général flora, Calypso  bulbosa  ( L. ) Cakes, Gc-ntïana
Jînearis Froel., TypJia  fa-lifolia-  L., etc., bave thé saine boréal limit-. €on-
sequently, thé Rupert River- — Anticosti Island liue is one of gréât im-
portance in our flora. See maps in Raymond ( 57 ).

Garcx pcdunculota  Jluhl. has a rather peculiar story. In flower
as early as mid-April in thé Montréal région, it is typically a species of
thé Acer  sacc-Jiarof>honuti-—F(t(jus  grandifoîia  association. It covor.s
large tracts of ma})lewoods in thé iiihabited part of Québec. Outside of
thé sugar-maple area, Ca r ex pedunculata  Muhî. seeks refuge away from
Woods, probably to fully assure its annual dose of light. W e firid it on
comices at Percé and in bogs along thé York River, in Gaspé County
( 7 ) . The «âme may bf said of Carc.r  Icptoncrcia  l'Vrn., fréquent in
clearings and subalpine meadows of Claspé.

!). A group of species cxtends, but only locally and in
spots, to Gaspé, thé Liike St. John district, Antioosti, and sometimes
reaches thé sonthern half of western »\vfoundland. To thé gi'oup b-e-
long Carc.JP  Craicei  Dewey ( map 30 ), C . crinita,  Lam. ( map 31 ), C .
pallrsc-eus L. var. ncogaea Fern. ( map 32 ) and C . lacustris Willd. ( fig.
3:î ). Tliey usmiily occur throughout Nova Scotia and presumably Neiv
Brunswick, though thé information on thé New Brunswick flora is ex-
tremelv seanty.

C. lactulrùi are Loth récent addition s lo thé flora o f Xiewfoundlnnd, thanks.
to thé bryolofiia t Histo Tuomikoski ( Helsinki ),
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10. Carex  onnostachya  Wiegand présents a most interesting dis-
tribution which extends from lïk- and western Nova 'Scotia across south-
ern Québec, northward to thé heiglit of land, westward to Minnesota and
Michi"an and soutlnvard to Pennsylvania and Massachusetts. It is a
clear eut species found mostly in dry soil and frequently occurrmg m
open sandy places, in pine woods or in récent clearings. It 'belongs to thé
LAXIFLORAE limited ( t ) to eastern North America and eastern Asia
with a strong southern distributional charater, but for thé exception of

two species : Carex leptonervia  Fern. reaches thé Lake Mistassini area,
Auticosti Island, Gaspé and Xewi'oundland. C . ormotttarliya  Wiegand
extends northward to thé Lake Dumoine-district ( Hustich), Lake St.
John area ( Kennedy ), Québec City ( an old spécimen in Boott's herba-
rium, collected by Mrs. Sheppard ), and Bic ( Forbes ). 'See Raymond
(5Sb) .

The sand-Ioving C. adusta Boott and C . kataJtdinensis Fern ( thé
latter with its very restricted range: Xewfoundlaud to Lake St. John,
Québec and Maine ) hâve also thé same novthern Hmit as C . ormo-
staeltyti Wiegand.

11 Species such as C . argyrantha Tuck. whose main area lies in
thé Prairies hâve migrated, presuinably from thé Gréât Lakes area, to
thé Ottawa Vallev during thé Chmnplaiu Sea period and hâve sum\ea
there sinc-e thon. C. Sart^elHi Dewey ( map 34 ) lias reached thé Mont,
real Ai-chipelago, as well as C . syclnwccpMa i'nrey (map »), wtoto
KtoriMMOi Mac), ( niap 36 ) and C. MMenbew Schk are
abnndant in thé sand dunes along Lake «t. Peter,_at thé mouth of thé
Rlehelieu Eiver. Thev grow there in association with species highly lo-
calized with ns, such"as Aster  UnarufoHus  L, Convolvuhiss-pitha-maeus
T- Vwerus  lilicidmis  Vahl var. mactientiu  Fern., Juncus Oreenei  Oakeb
&Tuck. r Lechea intermedia Leggett var. laurentiana  Hodgdon or Uhum
philadeipMcum L.

to

CM* Hendersovii  L.H. Bailey, ranging from Sonoma County, California.
jia, includmg Vancouver Isl.nd.
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Through thé same procédure, other species hâve migrated not only
to thé Ottawa Valley, but to thé Richelieu Valley as well. Thèse are:
O. (jrayïi  Carey, C.  hirtifolia  Mack. , C. platyphylla-  Carey, C . Hitchco-

ckîana Dewey, C. Sprcngelii  Dewey and C . typhina  Michx. Concerning
this, McLaugWiu' s ( 39a ) explanation of thé présence of coastal élé-
ments in thé Gréât Lakes area seems to présent souie useful «lues to
onr own problom:

AccorcïinR to T.'iylor, <ltiring thé Lakïs Chicago and W.irren Stage <>f
tïie glacial Gréât LakVs îhere existed n connective across thé Grand River
Valley of southern Michigaîi. I.ake Chicago was draînins swtthwestward
through thé Cliicago oatit-t. Lafce Warrcn, in thé Erie Basin, e.-^teiided east-
wacd int o thé Finger Lakss district of New York. Ai thé Lakes Chicago
and Lundy Stage thé ice h.id \yithdr;i\vii in part from "Ihe western eiwi of
ithe Superior Basiii !eavi«s Glacial Lak; Uiiluth wiîh an outlet through thé
Brûlé and St. Croix Rivers. I^ake Cliicagj ctî»tîmi«l to drain thnmgh thé
îChîcago outlet. but thé tjrand River connective had cer.sed to function, an d
•Lake Ltindy in thé Erie Easin ha d foittid'  a n ou'tct  eastwariî  past  thé  ic e
margin dctvn  ike  Me~na iKlR ar.d  Iludson  River  l'alleys.  From  thé  présent  flora
of thc  Ottawa  River  Valley,  thé  Hitdson  end  Moha~,i.'k  Valley.t.  a»d  Hic
Grand River  Valley,  Feattie  finds  évidence  thaï  thèse  connectives  tvere
formcr'y patks  o f icestl'.'ard  migration  for cnastnl plain species.. .

Xowadays, in Quobec, thc aforementioiied species are seldojn if
ever found ontside th- Ottawa and thé Richelieu A'alîeys with thé
Montréal Archipela^o ;js a northerninost lîniit attaiued by only a few of
them. A t'aii-ly représentative numlKT of vasciilai- plants hâve penetrated
into Québec via. this rouie, among which many important trees belonging
to thé gênera Cari/ri,  ("cllis  ;md Qucr<-ms.

Lake St. IVtcr is an importanL Umit loi- thèse sjjecies which in-
habit thé Acerctum  saecharopkori laurentianum cliianx of Dansoreau
( Ga ) such as C . albursina  SheMon, C . alopecoitlea ïuck., C . amphibola
Steud. var. turgida  Fevn., C . Manda  Ue-vvey, C . follicuïata L., C . formosa
Dewey, C . lax-iflom  Lam., (7. plantagine.a La.m., 0. pt'asina  Wahl., etc.,
but which do not follow thé Sugar Mnpie to its Laiirentian or Gaspesian
(mtposts.

It serves also as iiortheasteru lirnit for species which play a part
in thé Aecretnm  saccliarophori  caryosum  such as Cary  a, ovata  ( Miîl . )
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K. Koch, C . cordiformis  (  Wang. ) K. Koch, Celtis  occidcntalis  L., Des-
modium fflutinosum (  Muhl. ) Wood, Gcntiana  Andrewsii  Griseb. , Ha-
benana jtava  (L.) A. Oray var. hcrliîola  ( R. Bv. ) Ames & Correll,
Uydrophyllwm rlr'jlnianiun  L., Ncniftperminn  canadrnse  L., Çttcrcw*
«ïfco. L., (,>. bicolor  AVilld., ^. macrovtirpa  Michx., ^?i./< amijydaloides

s»., Urularia  grandiftora J. E . Sm., Tnlhu-m grandiflorum  Michx.,
canudcnsis L., ^tc. Oarej? Grayii  Carey and Ô. typhlna  Michx., re -

to thé Ottawa and Richelieu Valley s, as weU as G. ïupuiina-
Mnhl. ( map 38 ) nmst he cited again hère in connection with this quasi-

x as they ai'e coiuponents oï thé herliaccons jayers.

12. Garcjî lurida  Wakl. ( inap 39), (7. granularis Muhl, (map
40 ), and C. conoidcu,  Schk. ( map 41 ) extend quite far south, thé first
fcwo reaching Florida and Texas, thé third, Xorth Carolina. They are not
kuown to occur further northeastward tiian Québec City, \vhich itseïf

is an important l imî t foi- a iimuboi- of vascular plants suclï as MUum
trtcoccitm Ait., AquUct/ia-  canndetisis  L., Celastrus  acandens  L., Ifama-
ni élis virgînifjna  L., Jur/lans  cincrca  L., Panade  quinqucfoUus  L., Pedi-
nilaris canadcnsïs  L. , Careœ yranularis  Mnhl. The last specios, one
of moist meadows in ralcareons districts, very often ffrows with C. conoi-
dt'rt. Schk. and C . pallescens L. var. ncogaea Fevn. in thé Montréal i-
bnt does not appear in Xova t^cotia.

13. ÎFinalIy, thé mostly dolomitic hills of thé southern part of
lïï-ome and Missisquo ï Counties serve as northernmost limît for ruany
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southern types not known to occur el-sewhere in Québec, su oh as Care,?
Baïlcyi B rit ton, C . hirsutella Mack., C.  virescens  Muhî. and C . Swaniî
( Fera. ) Mack. ( map 42 ).

Othcr éléments of thé général fïora, Asploiium  platyneuron  (  L. )
Cakes, Dryopteris  simulât  a Davenp., Muhlenbergia  tenuiftora  (  Willd. )
HSP., Phytolacca  amcricana  K, Viola  rostrata  Pursh, Wood-sia  obtitsa
( Spreng. ) Torr., etc. behave thé same way.

Though they hâve little to do with natural limits, other than in-
dicate thé period or origin of human colonization and show to \vhat ex-
tent man lias influenced végétation, one might add that there are note-
worthy species of thé genus Carcx  \vhicli belong to thé «ategory of intro-
ductions. Mane-Victorin had, a quarter of a century ago, related thé story
of Carex  inter média Good. and Car  ex nutans Host, two European s-pecies.
Their roots, pi'obably mixed with packing waste, were presumably
thrown overboard. Montréal, a fresh water port a thousand miles inland,
lias now become famous for such successful introductions as that of
Butomus îtmbcllatus  L. and Lytliru-m  SaUcaria  L. ( 41 ). Carex  hirta
L. \ras recently reported from Québec City. There is an old spécimen
of Carex  flacca  vSchreb. ( C. diversicolor Crantz ) collected by Burgess,
in Lachine, in 1886 ( 51 ).

As a ru le, sedges do not hâve thé réputation of introduciug them-
selves freel.v though, in Xorth America, sucli European species as Garex
spicfita Hud^., C . rirais Laui., C . leponna  L., C . caryopliyllça  Latourr..
G. (Xînicea  I,., C. «yJrfffica-iïiids., C . acutiformis Ehrh., Srmly established
theinselves espec-iaïly along thé Atlantic sea board, qiiite a long time ago.
The Japanesc Oarcx  Kobomu-gi  Ohwi grows in thé sandy dunes of New-
Jersey, \vhile thé American Car  ex vulpinoidca  Michx. was found in
France, at La Bresse, in 1857 (-ÎG), only to be dest-ribed as a new species !



RAYMQtiD: SEDGES  A S MATERIAL  FO R PHYTQGEOGRAPH1CAL  STVDIES  21

Literature cited

(1) ALM, C. G. Om Carex  macloviana  D'Urv. och dess utbredning î Xord-Europa. The
Svedberg: 578-600. 1944.

(2) BOCHER, T. Biologîcal distribuîional types in thé flora of Greenland. Medd. om Grnl.,
106 (2). 1938.

(3) BOCHER, T. Nordische verbreitungstypen. Svensk Botan. Tid. 337 (4) : 352-370. 1943.
(4) BOCHER, T. Contributions to thé flora and plant-geography of West Greenland. I.

Selaginella rupestris  and Sisyrinchhim  montanum  Medid. om Grnl., 147 (3). 1948.
(5) BOCHER, T. Plantevaebsten, in GrÔnlaiidsbogen, I: 157-180. 1950.
(6) DAHL, E. Studies in thé macrolichen flora of South West Greenland. Medd om Qrnl.,

150 (.2). 1950.
(6a) I>ANSEREAU, P. L'érabliùre laurentienne II. Les successions et leurs indicateurs,

Can. Journ. Res., C, 24: 235-291. 1946.
(7) DAXSEiR.EAU, P. et RAYMOX'D, M. Observations botaniques préliminaires le long d e

la rivière York, comté de Gaspé. Annales de l'ACFAS, 15: 106-108. Montréal, 1949.
1,8) 'DUMAN. M. G. The genus Cnre.t in Eastern Arctic Canada. Cath. Univ. Amer. Biol.

iS. No. 36. 84 pp. 1941.
(9) DUMAX. M. G. Status and distribution of Carcx  neurochlaeiia  Holm. Bull. Torr. Bot.

a., 74 (2): 151-152. 1947
(10) DUMAN, M. G. Range extension of Carex  neurochlacna  Holm. BuM. Torr. Bot. Cl., 75

(5); 337-338. 1949.
(11) >DU RIETZ, G. E. Problems of bipolar plant distribution. Acta Phytogeogr. Suce.,

13; 215-282. 1940.
( 1 2 ) DUTILLY, A. et LEPAGK, E. Coup d'oei! SUT la flore subarctique du Québec de la

baie James au lac Mistassini. Contribs. Arctic Inst., Catholic Umîv. Am. t 1. Was-
hington. 1948.

(13) ERLANDSSON, C. Carc.r  marina  Dewey och dess hybrid med Carex  glareosa  \V'g., nya
for svenska och finska floran. Botan. Notiser, 202-2.15. 1937.

(14) FAGERSTROM, L. Vascular plants _  collecte*! by 1. Hustich in Ontario and Québec
(Canada) !946. Memoramla Societatis pro Fauna et Flora Fennïca, 24: 194-212 .
1947-19-lS. Heising-lorsiae 1949.

(15) FERNALD, M. L. Persistence of plants in unglaciated areas of boréal America. Mem.
Gray Herb. Harvard Univ.. 2: 241-342. 1925.

(16) FERXALD, M. L. Critical plants of thé upper Gréât Lakes région of Ontario in< t
Michigan. .Rhodora, 37: 197-222; 238^262; 2.72-301; 324-341. 1935.

(17) FERXALD. M. L. Critïcal notes on Carex. Khodora. 44: 281-331. 1942.
1,18) GORODKOV, B. Bemerkungen uber Carex- Arten der USSR. Journ. Soc. Bot. Russie, 15

(1-2): 179-187. 1930.
(19) HEILBORN, O. Chromosome numbefs and dimensions, specîes formation and phylogeny

in thé genus CaPex. Heredïtas, 5: 127-216. 1924.
(20) HOLM, T. The genus Carex in Colorado. Am. Journ. Sci., 16: 17-44. 1903
(21) HOLM, T. Contributions to thé morphoîogy, synonymy and geographical distribution

of arctic plants. Rep. Can. Arctic Exped. 1913-18, 5. 1922.
(22) HOLM, T. The végétation of thé alpine région of thé Rocky Mountains in Colorado.

,Mem. Xat. Acad. Sci., 19 (3). ]923.
(23) HULTÉN, E. Outline of thé hisîory of arctic biota during thé quaternary period.

Stockholm. 1937.
(24) HULTEN, E. Flora of Alaska and Yukon. II : 131-412. Lund. 19*2.

(25) HULTE'N, E. Fines Carex  stylosa  C. A. Meyer i Skandînavien î Botan. Notîser: 428-
433. 1943.

(25a) HULTEX, E. Atlas of thé distribution of vascular plants in NW. Europe Stock-
holm. 1950.

(26) HUSTICH, L, and PETTERSSOX, B. Notes on vasctdar plants of thé East Coast
of Newfoundland-î,abrador. I. Preliminary list of plants. ,Mem Soc F FI Fenn.,
19: 192-200. 1942-1943.

(27) HUSTIGH. I. On thé forest geograpliy of thé Labrador p-enînsula. A preUminary
synthesis. Acta geographica, 10 (2) Helsinki. 1949.

(28) KALELA, A. Cartx  holostoma  Drej. în Pctsarno. Ann. Bot. Soc. Zoo.-Bot. Fenn. Vanamo
2 (6) : 3-4. 1932.



2a RAYMOND:  SEDGES  AS  MATERIAL  FOR  PHYTOGEOGRAPHICAL  STUDIES

(29) KALELA, A. Systcmatische •a.txd.  pflanzengeographische studien an der Ciifff.r-suibsec-
tion Alp-inae  Kaiela. Eiii Beîtrag zur kenntnis der pî̂ stoaaaenua d 'holozanen
pfianzenwanderangen in holarktischen raum. Ann. Bot. Soc. Zool.-Bot. Fenn. Vanamo,
18 (3). 218 pp. 1944.

(30) KALLIOLA, R. Dryopteris  fragrans  (D.) Schott. ein fur Europa neuer farn. Ann. Bot.
Soc. Zool. Bot. Fenn. Vanamo, 9 (4). 1937.

(31) KRACHEXIXiXIKOV, I. M._ Analyse de la flore de reiiq-Jes du Sud-Ourai en rapport
avec l'histoire de la végétation et la paléographie du pleistocène. Sov. Bot.: 16-45.
(In Russian). 1937.

(32) KRECZETOWICZ, V. I. Contributions ad cognitionem Caricum subgenerîs Vignea
(P. B.) Xees. Bull. Jard. Bot. Acad. ,Sci. URSS., 30 (1-2: 117-139. 1932.

(33) KREC2ETOWICZ, V. I. Care.r  in Komarov, Flora URSS., III. Leningrad. 1935.
(34) KRECZETOWICZ, V. I. The glacial pseudo-relicts o£ sedges in thé floras of Caucasus

and Mïddle Asia. — In : Materials on thé history o£ thé fïora and végétation oî
URSS. I: 145-182. 19-U.

(35) KUKEXTHAL, GEORG. •Cyperaceae-Caricoideae. Engler, Das Pilanzenreich, 4 (20) .
•Leipzig. 1909.

(36) LAGRAXGE, M. Sur un nouveau Carex trouvé dans la Bresse. Bull. Soc. Bot. Fr.,
4: 163-165. 1857.

(37) J..EVAN, A., and LOVF., A. (Dif fé ren t chromosome nurabtrs \vi thin llie collective
•species Carcx  polygama.  Heredîtas, 495-496. 1942.

(38) LOVE, A. and LOVE, D. Studses on the origin of thé Icelandïc Flora 1. Cyto-ecologàca;
investigations on Cakile. Univ. Inst. Aippl. Sci. Dept. Agric. Rop. (lî) 2. Reyk-
javik. 1947.

(38a) LOVE A. and LOVE D. Studies on the onigin of the Icelandic Fiora II. Saxifra-
gaceae Sv, Bot. Tidskr., Ed. 45 C2) : 368-400. 1951.

(39) ilIACKEXZIE, K. K. Carex.  North American Flora, 18 (1-17) : 1-478, 1931-1935.
(39a) McLAUGHLÏN, W. T. Atlantic Coastal Plain plants in the sand barrens of North-

western Wisconsin. Ecol. Monogr., 2: 335-3-83. 1932.
(-10) MACOUX, JOHX. Catalogue of Cunadian Plants. IV: 108-175. 1SS8.
(41) MARIE-VICTORIX, F. A-dditions aux Cypéracées de l'Amérique du Xond. Cantrîbs. Lab.

Bot. Univ. Montréal, 15: 253-26S. 1929.
(42) MARIE-VICTORIN, F. Flore laurentienne. Montréal. 1935.
(43) NAX.NFE.LDT, J. A. On the polymorphy of Poa  artica  R. Br., \vith spécial référence

to its Scandinavian forms. Sy.mib. Bot. UpsaL, 4 (4). 1940.
(44) XORDHAGEX, 'R. Uni Arcuafia  hnmifusa  ^\'ë-  og dens betydning fnr uîiorskning--"

av Skandinavîas eldste floraelement. Bergens Muséum Aarbok; 1-183. 1935.
(45) NYGREX, A. Carcx  holostama  Urejer, en for SvK-îge ny laiierogam, iiuinen i l'orne

•Liippmark Sv Bot. Tidskr., 30: 137-153. 1936.
(46) OODEu\, E. C.. STEIXMETZ, F. H. and HYLAXD, F. Check-list "f the vascular

iplants o£ Maine. Bull. Joss. Bot. Soc. Maine. 8. 1948.
(47) PAWLOWSKI, B. Zwei intéressante Carex-arten aus der Czarna Bora. S.;jra\ Ko.ui.

Fizjogr. Polskiej. Akademji Umiej., 65: 145-152. 1930.
(48) POLUNIN, X. Botany of th.e Canadian Eastern Arctic I. Nat. Mus. of Can., Bull. NJ.

92. 1940.
(49) PORSILD, A. E, rMaterials for a flora oE tlie continental Xorthwest Territories of Ca-

nada. Sargentia, 4: 1-79. 1943.
(50) RAUP, H. M. The Botany of Scuth\vestcrn }.!ackenzie. Sargeiiti;., 6: 1947.
(51) RAYAIOND, M. Quelques progrès récents dans la connaissance des Carex du Québec.

Constribs. Inst. bot. Univ. ds Montréal. 48: 61-81. 1943.

(53) RAYMOND, M. La valeur taxomique du Carcx  arctogena.  Contribs. Inst. Bot. Univ.
de Montréal. 64: J7-41. 1V49.

(54) RAYMOXD, M-, La carte de distribution de Carex  stylosa  C. A. Meyer. Atonales de
l'ACl'AS, 15: 101-104. 19-19.

(55) RAYMOXD, M. Esquisse phytogcographique du Québec. Mém. Jar. Bot. Montréal, 5 :
148 pp. 1950.

(56) RAYMOXD, M. Quelques entilés mineures nouvelles de la flore du Québ;c. Xat. Can..
77 (1 -2 ) : 55-71. 1950.

(57) RAYMOXD, M. Les Cypéracées de l'île Anticosti ; Carex  et Kobresia.  Can. Journ. Kes.
C, 28: 406-444. 1950.



RAYMOND: SEDGES  A S MATERIAL  FO R PHYTOGEOGRAPHICAL  STUDIES  23

(58) RAYMOND, M. Histoire et distribution du Carcx  WilHamsii  Britton. Nat. Dm., 77:
222-227. 1950.

(583") RAYMOND, ,M. The identity of Carex  mtsatidroides  Fern. with notes on thé North
American Frigidae.  Can. Field. Nat. (in press).

(58b) RAYMOND, M. Le Carex  ormosiachya  Wiegand en Amérique du Nord. Annales de
l'ACFAS, 17: 159-152. 1951.

(5Sc) RAYMOND, M. Distribution de VEriophorum  brachyantherum  et de YEriophorum  ealii-
trix en Amérique du 'Nord. Nat. Can., 78: 285-299. 1951.

(59) RAYMOND, M. and DAN.SBREAU, P. The geographical distribution of thé bipolar
Nymiphaeaceae, Nymphaea  tclragaria  .in,d Braseuia  Schrcberi.  Prac.  Seventh Pacific
Congress. (in press).

(60) ROLAND, A. E. The iFlora of Nova Scotia. Proc. Nov. Scot. Inst. Sci., 31 (3-4) : 95-
642. 1944-46.

(61) ROUSSEAU, J. A t ravers l'L'ngava. Mém. Jard. bot. Montréal, 4 :52 PP- 1950.
(62) 'ROUSSEAU, J. Stmlies in l'ne vt-^et-ition nnd flora ot Québec -im! Labrador between

55" and 60" X. Encyclopedia arctica. (in press).
(63) ROUSSEAU, J. t-t RAYMOND, M. Behtla  Michatixii  Spach in N<irtl ieas,tcrn America.

Rhodora, 52: 27-32. J950.
(64) SAXEN, U. Die varietaten von Carex  satina  Wg. ssp. ciisfidata  Wg. nebst ihren hybriden

an den kusten des Boîtnischen busens. Finnland. Actn But. I-'enn., 22. 1938.
(65) ISELAiNDER, S. Eloristic pfcytOgeogTaoh y of Southw?stcrn T.u!e Lappmark- (Swedish Lap-

land) I- Acta Phy.togreogr. Suce., 2?:' 200 pP- 33 fig. ]2 niaps — II. Ibid,. 154 pp.
302 mans. J950.

(66) SKOTTSBERG, C. Vascular plants from thé Hawaiian Islands. I. Acta Horti Gothob.,
2. 1926.

(67) SMITH, H. Carex  arctogena,  nova species. Acta Phytogeogr. Suée., 1 3 : 191-201. 4 fig.
!950.

(6S) SZYMKIEWICZ, D. Une nouvelle méthode pour la recberclie des centres de distribu-
tion géographique des genres. Kosinos, 62 (1-2) : 1-15. 1937.

(69) WUNSTEDT, K. Cyperaceernes udforedelse, i Danmark, II. Caricoid-eae. Sunimary
The distribution \vithin Denmark of thé Cypcrace-'ie II. Caricouipae. Bot Tidssk".,
47 (2) : 144-244. 55 pi. 1945.


