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Résumé

L'auteur a dressé¢ la carte des espéees de Carex présentes sur le
territoire du Qudbec et, s’inspirant dn trav d’Eric Hultén sur les aires
équiformes, a groupé celles dont les aires claient semblables. Voici tres
succintement les phénoménes phytogéographiques qui se dégagent de cette
compilation :

1. Les espéces strictement arctiques comme C. atrefusca, C. bicolor,
C. holestoma, C. newrochlaena, C. supina, otc. ont comme limite sud une
ligne partant du cap Jones et remontant le long de la cote de la baie
d’Hudson jusqu'au golfe de Richmond, pour s’engager a lintérieur jusqu’a
Fort Chimo et sortir sur le Labrador cotier, a Okkak.

2. Les pespéces arctiques-alpines ( C. Bigelowii, C. capillaris, C.
glacialis, etc) fréquentent le mome iire, débordent sur la zone de
tramsition appelée par Rousseau héminrctique et se refrcuvent plus au sud
sur les montagnes de la Gaspésie, de la Nouvelle-Angleterre. etc.

3. 11 existe aussi des espéces proprement alpines comme C. atrata, C.
capitata, C. Franklinii, qui viennent jusqu'a la frange arctique, et (3): des
subalpines a caractére méridional comme C. aenea et C. Backii.

4. Discussion des espéces amphi-atlantiques: C, adelosioma, C. demissa,
C. Hostiana, C, nigra, ete.

5. [Espéces de 'ouest avec micro-aires dans le Québec ¢t espéces de l'est
avec micro-aires cordillériennes.

6. Classification et limites des espéces subarctiques, Comme pour les
arctiques, les unes ne sortent pas de leur zone; d'autres se retrouvent plus
an sud dans les tourbiéres du Québec et de la Nouvelle-Angleterre.

7. Classification et limites des halophytes: a) horéales; b) méridionales.

8. Une ligne tirée de la baie James le long de la Rupert, passant par
le territoire de Mistassini <t sortant 2 lile Anticost itue une trés
importante limite nord pour vn gr nd nombre d'espéces tempérées, dent une
vingtaine de Carex.

9. C. Crawei. C. crinita, C. lacustris, C. palles
quelques antres atteignent par petites colonies isolt
de 1a Gaspésie, d’Anticosti et du sud.onest de Terre-

10. C. adusta, C. katahdinensis, C. ermostachya atteignent le lac St-
Jean.

11. Des espéces de la Pr:
ques points de la riviére Ottawa. D'intres - enent le lac St-Pierre. Res-
semblance entre la flore du Richelieu et celle de I'Ottawa.

12. Un groupe d'espices, anmuel appartiennent C. lurida, C. conoidea,
C. granularis, atteint la ville de Québec.

13. Des espices apalachiennes comme C. hirsuiella, C. wirescens, ol
Swanii ont comme limite nord les hbois rocheux dolomitiques qui occupent
les confins sud des comtés de Missisquoi et de Drome.

Enfin, on trouve parmi les laiches du Québee quelques especes intro-
duites antour des vieux étahlissements comme Montréal et Québec: C.
flacea, C. hirta, C. intermedia, C. nutans.
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e et du cen ne viennent gue sur quel-

The Province of Quebec is a vast territory of some 594,534 square
miles of which 71,000 square miles, or 16%, are covered by fresh water
lakes. One naturally finds in an area extending from 45° to 62° 40’ Lat. N.,
and from 57° 07’ to 79° 33’ 20" Long. W., a host of intermediary vegeta-
tional and floristic conditions ranging from the dolomite formations on
the Quebec-Vermont frontier, with relatively southern species such as
Woodsia obtusa ( Spreng. ) Torr. or Phylolacea americana L. at their
northernmost limit, to the treeless barren wastes with arctic species such
as Papaver radicatum Rotth. or Ranunculus Pallasii Schlecht.

* Read at the joint mesting of the Phytogeographical and Taxonomical sections of the
VII International Botanical Congress, in Stockholm, Sweden, Friday, July 14, 1950,
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On account of its high number of species (i.e., 200 in Quebec ),
the genus Carer L. provides excellent material for the illustration of
distributional types in a given area. Each species, as a rule, is taxonomi-
cally well-defined, has a distribution of its own, and has developed
special ecological reguirements. There are wood, bog, marsh, meadow,
tundra, rock species, ete. As for their geographical affinities, some are
circumpolar, bipolar, siberio-transcanadian, or strictly american, etc.

The method of work, adapted in part from Hultén’s “ equiformal
progressive area” ( 23 ) which groups all species exhibiting the same
distributional area, has produced what appears to be something of a
natural border for each of these natural geographical groups. For in-
stance, Quehec City, the northernmost station known for Panwr quinque-
folius I. and for many other spring-flowering plants, is also the northern
limit of Hamamelis virginiana L., Juglans einerea L., Listera australis
Lindl., ete. On the other hand, it is striking to note that the same lo-
cality serves as the southernmost limit of a number of horeal species,
such as Astragalus labradoricus DC., Oxytropis johannensis Fern., Po-
tentilla Egedii Wormskj., Primula mistassinica Michx., Tofieldia gluti-
nosa ( Michx. ) Pers., ete.

The information given here has been compiled from the following
sources : Marie-Victorin Herbarium ( Montreal ), Gray Herbarium
( Cambridge, Mass. ), National Herbarium ( Ottawa ) ; several unpub-
lished local lists of plants mostly from northern Quebee, which have
heen kindly provided by Rev. Ernest Lepage, Dr. Jacques Rousseau,
James A. Calder, John Marr, Carl G. Alm and I. Hustich. In almost
every instance, the material has been examined by the author before
tile records were transferred to the appropriate maps.

For distribution data from Nova Scotia, Roland's flora (60) was
consulted ; from New Brunswick, Macoun’s Catalogue of Canadian Plants
(40 ) ; and from Maine, Ogden’s check list ( 46 ), while Dr. Ernest
Rouleau, Curator of the Marie-Victorin Herbarium, has provided the
author with still unpublished details on the Newfoundland flora. A
collection of Carex made by Dr. Risto Tuomikoski of the University of
Helsinki ( Finland ) and containing noteworthy additions has also been
seen. Mr. James Kneyniak, of the Montreal Botanical Garden, has
rendered assistance with the English in the present text, while Mr.
Pierre Dugas is responsible for the grouping of the maps. Drs. C. Regel
( Zurich ) and T. Bucher ( Copenhagen ), and Mr. P. Senay ( Asnié-
res ) have been helpful on several technical points. To all of them, the
aunthor expresses his sincere thanks.

\ The world Mercator projection used in some of the circumpolar
distributions is Goode's map No. 101M, published by the University of
Chicago, which holds the copyright.
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The extensive documentation used as source for the circumpolar

maps, outside of the herbaria mentioned above, appears in the appended
bibliography.

The Carex of Quebec, which number some 200 species, may be
assembled according to the following ph ytogeographical groups to which
they most appropriately belong :

1. ARCTIC SPECIES : they are limited to the arctic zone proper.
Some may occur in the aretic patches of the hemiarctic zone defined by
Ronsseau ( 61, 62, 63 ). Most of them are cireumpolar : C. atrofusca
Schk., ( map 1), C. bicolor Bell. ex AllL, C. holostoma Drejer ( 2%, 29,
45 ), C. maritima Gunner., . memhranacea Hook. (map 2), C. rotun-
datae Wahl., O. saxatilis L. [ mostly represented with us by var. laza
( Trautv. ) Ohwi ], C. stans Drejer, C. supina Willd., C. ursina Dewey,
( map 3 ), C. misandra R. Br. ( map 4).

3 Y ST
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C. neurochlaena Holm is exclusively Canadian (9, 10), while
C. Williamsii Britton [ including the Kamtchatkan C. Novagrablenovii
Komarov | is restricted to eastern Asia and northern North Ameri-
ca (58).

In grouping the maps of these arctic species, we find that the
southern limit of the arctic zoné proper in Quebee follows a line drawn
from Cape Jones to Richmond Gulf continuing along the Leaf River to
Fort Chimo and proceeding as far south as Okkak on the Labrador coast,
after jutting out northward to include the Kaumajet mountains (27 ).

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

In the general flora, Eviophorum callitriz Cham., Papaver ra-
dicatum Rottb., Pedicularis lanata Cham. & Schl., Ranunculus Pallasii
Schl., Juncus arcticus Willd. are good examples of species restricted
in Quebee to the arctic zone.
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2. ARCTIC-ALPINE SPECIES: frequent in the arctic zone,
they also occur in arctic outposts, such as mountain summits, bogs,
river flats, cliffs, or other cold or exposed habitats in both the subarctic
and the temperate zones, and at sea level specially along the north and
the south shores of the Gulf of St. Lawrence : €. Bigelowii Torr. ex
Schwein. (map 5 ), C. capillaris L., C. glacialis Mack. [ including C.
terrac-novae Fern. |, C. lagopina Wahl. (map 6 ), C. nardina Fries
(map 7 ), C. norvegica Retz. var. inserrulata ( Kalela ) Raymond, C.
rariflora J. E. Smith, C. rupestris Bell. ex All

This group is well represented in the general flora by Dryas
integrifolia Vahl, Epilobium latifolium L., Lycopodium Selago L. ( ex-
tending southward on rockslides in Virginia ), Poa alpina L., Potentilla
Chamissonis Hultén, . Egedii Wormskj., P. hyparctica Malte, P. ni-
vea L., ete.

Carer capillaris L., common on grassy capes at sea level all
around the Gaspé coast, has also been reported in Quebec from as far
sonth as the Magdalen Islands, off Nova Reotia, as well as in New
Brunswick, Maine and Vermont. It is as much arctic as alpine and, at
times, is referred to as a steppe plant ( 2).

Carer norvegica Retz. belongs to the ALPINAE, a subsection of
the ArTratae Kunth, the taxonomy and distribution of which have
been cleverly discussed by Kalela (29). In Europe, as well as in North
America, (. norvegica occurs simultaneously in the arctie regions as
well as on mountain summits further to the south. It has a strictly
alpine segregate in Colorado : . Sterenii ( Holm ) Kalela, and others
still in Asia : C. oligantha Steud. emend. V. Krecz., C. infuscata Nees,
C. mimula V. Krecz. ¥

Carer Bigelowii Torr. ex Schwein. s. 8. ( map 8) seems to be a
strictly northern-atlantic type (1), like Alchemilla vestita ( Buser )

(1) Hultén (24) and Porsild (48) hawe different opinions concerning the distri.b_ut'mu of
Carex Bigelowii west of Hudson Bay. 1 have distributed either under Carex consimilis Holm
»r under Carex Ilugens Holm (=C. Soscaveana Gorodkov) all the “C. Bigelowii” cited from
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Raunk., Cassiope hypnoides ( 1. ) D, Don, Lychnis alpina L., ete., thougl
it is represented in western America and in eastern Asia ( 18 ) by
very closely related alpine types. On the mountains of Gaspé, New
Hampshire and Maine, as well as in Lappland, it forms dense meadows
and very often, intermixed with patches of Luzula spicata ( Lam. ) DC.,
it covers large sectors of dry “herb-fields ™.

v

C.ENSIFOLIA
. C.ALTAICA
| C.RIGIDIOIDES
! C.LUGENS
| C.CONSIMILIS
| C.KAMTSCHATICA O

_i C.BIGELOWII

3. ALPINE SPECIES : a group difficult to define with us, be-
cause of the sporadic ocenrence of some of them in the aretic. However,
when a map of their general distribution is drawn, it conclusively
shows that they are more common on mountains than in the aretic
rone, Such is the case of C. macloviana ’Urv. ( map 9 ), . misandroides
Fern. ( map 10), C. atrate 1., C. capitate 1. ( map 11 ) lincl. €. arcto-
gena . Simith, the status of which is still vague in North Ameriea,
though scemingly that of an alpine (1) ecotypel, C. microglochin
Vahl., C. praticole Rydh., C. scirpoidea Michx.

A leok at the map ( map 12 ) of Carer atrata 1. and its close BEu-
rasian relatives ( 31 ) shows a species of the arctic zone of Europe, repre-
senfed southward in some of the Asiatic mountain chains hy
related species, such as the graceful Curer caucasica Stev., in cultivation
at the Montreal Botanical Garden and. further east, by (. decaulescens
V. Krecz. and . Duthict C. Clarke. MacKenzie ( 39 ) gives to Carea
atrate L. the following area : * arctic or alpine meadows in calcareous
districts, Greenland to Alberta, and southward to Colorado and Neva-

Alaska and the Northwest Territories, pending further clarification which may result irom
growing them side by side in a hotanical garden. Vegetatively, the western and eastern materal
show noteworthy differences. Chromosome counts would render additional help. Bocher (2)
and Heilborn (12) have found 2 n— 70, with *“atlantic” material, but the “pacific” races zre
still unworked.

() For which there was already a name: . alpicola Andersson (181%),
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da ™. Iultén (24 ) cites it from McKinley Park, Alaska. In Quebec, il
is known so far only from Richmond Gulf ( Dutilly & Lepage) and
FFort 'Chimo ( Calder ).

Carex v Carsx u = Carex
macloviana - misandreides R eapitata

Carer praticole Rydb., exhibits the same distributional pattern
and, like €. atrata L., is far more common westward than in the east,
where it is known only from the less boreal sheltered parts of southern
Greenland ( 2 ), the ITudson Bay shores, Fort CChimo, southern Labrador
( Saguenay Co. ), Anticosti ( 57 ), and the Tracadigash monntains, on
the Baie des Chaleurs. It has also a very close sonthern ally : Carer aenea
Fern., which seems to be more or less of a subalpine element, perfectly
at ease on the barren tops of Mount Albert ( Gaspé C'o. ) and Montagne
des Ilets ( Charlevoix Co. ).

Carer capitata L. is very rare in the arctic zone proper being
reported only once hy Polunin ( 48 ) from Baffin Island. In Quebee, it is
knewn from the hemiarctic zone only, and to the south on mountains

C.CAUCASICA  MEm
~ C.DUTHIEI (I
~ C.ATRATA =~
C.ATRATIFORMIS=SE
C.DECAULESCENS M\
I C.ENANDERI ®
» .t C.ALBO-NIBRA @
, L| C.ATROSQUAMEA O

=

NFL

74

X
such as St. Urbain (Charlevoix (Co.), Logan (Matane Co.), Katahdin
(Maine), Washington (New Hampshire), and again in Mexico, Argen-
tina, Patagonia. With €. lagopina Wahl., C. macloviana D’Urv., C. ma-
gellanica Lam., (. maritima Gunner., and . microglochin Wahl., it
shares the feature of occurring also in the Southern Hemisphere, in
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addition to exhibiting odd disrupted ranges indicating ancient dispersal
(93). Du Rietz (11) has contributed a highly intelligent paper on the
mysterious problem of bipolar species. (. macloviana for example (fig.
13) occurs in Greenland, Ungava, Labrador, Gaspé, the Rockies, Scan-
dinavia, Hawaii (66), eastern Asia and the Falkland Islands, where it
was discovered (and later described) by the French naval officer and
naturalist Dumont d'Urville, during the famous Antarctic expedition
of Duperry aboard La Coquille. In northern Scandinavia, around Lapp
settlements, it is very rapidly spreading along roads and paths ( 1).

-

MACLOVIANA.

= 5 e = o i e - = = .

The real affinity of . misandroides Fern. ( Rhodora, 17: 158,
1915 ) is not with . misandra R. Br., but with . Franklinii Boott of
the Rockies, which it too closely resembles to be kept apart from, being
distinguished mostly by 2 instead of the 3 stigmas characteristic of the
section ( 58a ). But €. Franklinii is described by Francis Boott ( in Hoo-
ker, I'L. Bor.-AdL 2: 217. 1839, and well illustrated in Boott, ILLUSTRA-
TIONS OF THE GENUS Carex II : 77, 1860) with “stigmatibus 3 vel 2.
Known for a long time in eastern Canada only from two neigh-
boring localities in Newfoundland ( from Port & Port Bay ), and from
a third station in Quebec ( Anse Pleureuse, Gaspé 'Co. ), its eastern
range has been broadened during the past few years. It has been reported
from Larch River, in Ungava, near the timberline, and further south,
from the Lake Mistassini area, while a new locality, fifty miles north of
the two earliest ones, has been recently found in Newfoundland by
Rouleau ( ined.). The species grows at the base of ¢liffs, on knolls,
eboulis, rock-slides, etc., and is strictly alpine. Hence, C. Franklinii,
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named in memory of the unfortunate Arctic explorer, is another of those
trans-canadian species, whose alleged strongly disrupted range has
heen made more or less continuous through further exploration and more
careful taxonomical study.

Carer scirpoidea Michx. belongs to a peculiar phytogeographical
group, that of species which have a more or less continuous range from
eastern Asia across North America, with an isolated outpost in Sean-
dinavia. Nordhagen has called them “ west-arctie” ( 44 ) and they have
at times been incorporated into the “ amphi-atlantic ” group to which
they decidedly do not belong. This category includes such striking spe-
cles as Arenaria humifusa Wahl., Carer nardina Fries and Dryopteris
fragrans ( L. ) Schott, which Kalliola ( 30 ) has studied in great detail.

The European population differs from the American one and
Kiikenthal’s distinction as var. europaea is to say the least justified
( 38 ). Nathorst inferred that the species reached Norway by way of
Greenland, during the glacial epoch (22). In North America, it is
a complex. Holm ( 20, 21, 22 ) explained that the variants of the
species originated in the Rocky Mountains. It is certainly very variable
and most abundant there. We have in the Coast Range of California
a var. gigas Holm and in the Rocky Mountains a var. stenochlaena
ITolm and a var. scirpiformis ( Mack. ) O'Neil & Duman, the latter in-
vading Quebee, from the west ( 8 ). There is also a var, convoluta Kiik.
which is found notably along the calcareous shores of Lake Huron ( 16 ).

In eastern Canada, C. scirpoideq s.s. has a wide range which
extends from the mountains in the Eastern Townships ( specially on
serpentinous outcrops ) to the tundra of Devon Island while in Green-
land it reaches the 74" parallel.

da. A special note should be made here on LOW-SUBALPINE
SPECIES such as (. Backii Boott (51), which grows in the lower
subalpine zone of such widely separated mountains as the Rocky Moun-
taing, in Alberta, the Monteregian hills in the Montreal flood plain
Beleeil, Rougemont, Mount Johnson ) and the Tracadigash mountains
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in the Baie des Chaleurs area ( map 14) ; — and C. deflexa Hornem.,
with a very broad ecastern area, from Massachusetts, New York and
Vermont, across Quebee to Fort Chimo, thence to Greenland, as far north
as the 63" parallel, hut always growing in more or less mountainous
situations. j

4. AMPHI-ATLANTIC SPECIES are oceanic and distributed on
hoth sides of the Atlantic Ocean. Iowever, their European area is usual-
Iy more extensive than the American one. With us, they are restricted
to Labrador and adjacent Quebec, and sometimes penetrate as far south
as the north shore of the Gulf of St. Lawrence, the tip of Gaspé Penin-
sula, Nova Scotia and the coast of Maine. Among them are found north-
ern types likes C. adelostoma V. Krecz., known only from Fort Chimo
in Ungava ( Calder ) and ITebron in Labrador ( Husiich ). Others are :
. lepidocarpa Tausch., limited to Newfoundland, adjacent Quebee and
the Magdalen Islands ; C. nigre ( L. ) Reichard, strictly halophytie ; €
demisse lornem., the species probably responsible for the frequent
and doubtful reports of €. viridula Michx. for Greenland ( t) ; C. sero-
tine Mérat, known only locally from Newfoundland and the Magdalen
Islands, in North Amervica ; €. Hartmani Cajander, known so far only
from Anticosti Island ( 57 ).

——— ]

(. Hostiana DC. ( map 15 ) is restricted with us to Newfound-
land, St. Pierre and Miquelon Islands, Mingan and Anticosti. Wiinstedt
( 69 ) treats it as a mediterranean type. Finally, €. flava L., more or
less oceanic in Eurasia, with one doubtful report from the Lake Baikal
region, is pronouncedly continental with us, and reaches British
Columbia ( map 16 ).

(#) And equally responsible for futile supposedly ta_\-ant:::ic:xl comments as well. For
instance, Polunin, in Journ. Linn. Soc., Botany 52 (No 345): 374. 1943, \‘\‘uh dubious material
from Greenland, compared with wrongly determined specimens from Newfoundland, rejects
C. serotina Mérat in favor of C. viridula Michx., to replace C. Oederi Retz. It is perfectly
clear now that C. serotina Mérat, C. demissa Hornem. and C. #ziridule Michx, are three distinct
species, each with an area of its own, of which only . demissa oceurs in Greenland. See

Raymond (57) and Pierre Senay, in Dull. Muséum Hist. Nit, 2e série, 22 (No 5): 618625, 1950,
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Carce adelostoma V. Krecz. ( map 17 ) belongs to the PHANERO-
rLepis group (33 ) of the Loxaniza ( Raf. ) V. Krecz.,, which is the
ArraTAE Kunth of most authors. These are, in North America : C.
Buzbauwmii Wahl., C. Hartmani Caj., C. Morrisseyi Porsild and C.
adelostoma V. Krecz.

If we elimate . Morrisseyi Porsild (49), a purely Canadian
secregate occurring from Great Bear Lake (N. W. T.) to Labrador,
the three remaining species, which exhibit a number of slight morpho-

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

The three types are distinguished by a number of slight morphological
differences, the most evidenr of which concern the shape and length of the
spikes and the siZes and appearance of the floral parts.

They show differences, however, also in their geographical distribution.
C. Hartrani has a decidedly southern distribution in Scandinavia, C. Bux-
baumii has its main area in the pine-wood region of the middle and north-
ern Sweden and in eastern Finland, and C. adelostoma is limited to the
alpine mountain region and to the most northern parts of Scandinavia (cf.
Cajander, 1936).

The three “polygama” types seem also to differ as to their ecology.
C. Hartmani is a tvpical eutroph and needs a warm amd continental climate.
C. Buxbaumii is probably a eutreph too, even if its need of calcareous soil
is not so absolute as that of the preceding form. It also requires a con-
tinental climate, Both €. Hartmani and Buvbaumii are Tare in maritime
regions ; they are boreal but not arctic. C. adelostoma is probably a meso-
troph. It needs only little lime and is less sensitive to the maritime climate.
1t may probably be designated an arctic or boreo-arctic form. It goes as far
down southwards as to Oland, where the isolated occurrence of other alpine
species is also known, as for instance Poa alpina, Bartschia alpina and

Pinguicula alpina.

Hultén for one ( 23 ) has rejected the idea of a transatlantie
hridge, considering the amphi-atlantic species as reduced circumpolars.
The continuous series of distributional types connecting the two extremes
which he has so ably compiled, are surely convineing : the Bering area
as the centre from which migrations to Eurasia and to North America
have taken place, such as shown by the “ progressive” areas of C. pri-
bylovensis J. M. Macoun ( map 18 ) and C. lugens Holm ( map 19 ).
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But perhaps the examples chosen have not been selected among the true
amphi-atlantics, at least not of the indisputable category of, let us say,
Carexr Hostiana DC, or Carer demissa Hornem.

Nannfeldt ( 43 ) has shown that not only the same species but the
same microspecies as well exhibit an amphi-atlantic type of distribution.
A study of the macrolichen flora of Greenland has also given Dahl ( 6 )
the impression of an amphi-atlantic migration. After a long exposé of the
different theories, Selander ( 65 ) seems to favor both. And, of course,
the American components in the flora of Greenland (4 ) and Iceland
(38, 38a ), as well as the European elements of Newfoundland and east-
ern Quebec are good evidence of amphi-atlantic migrations. And we may
all agree with Hultén's assumption that those migrations did not take
place during the interglacials but during the glaciation. In fact, as he
explains, sea level being at that time 200 m. lower, continents were larger
than now, and islands more numerous. Such migrations could easily then
have taken place. The scattered distribution of the genus Alchemilla in
Labrador and eastern Quebec ( 55 ) surely favors some European intrn-
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sion in the American flora, while the actual distribution of Carexr Lyng-
byei Hornem. (map 20 ) shows not only a migration from the Bering
centre to eastern America and western Enrope, but also atlantic migra-
tion of later date. The fact that the Pacific area population constitutes
a race different from the Atlantic [ ssp. eryptocarpa (C. A. Meyer )
Hultén | surely indicates a two-timed process.
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5. WESTERN SPECIES REACHING QUEBEC. Euryatlantic
species, as a rule, are restricted to the easternmost part of Quebec and
Labrador. In contrast, the western part of Quebec ( the shores of the
Hudson and James bays ) serves as easternmost extension of many so-
called “ western ” species, i.e., species which have been desecribed from
the Rockies ! Hudson Bay is a natural divide, as one may easily under-
stand, between two highly differentiated floras : the eastern and the west-
ern. But a number of western species reach the eastern shores of Hudson
Bay, some going as far inland as Lake Mistassini, while others have per-
sisted during glacial times in the Anticosti and Mingania district where
they still survive: Cypripedium passerinum Richards., Draba aurea J.
Vahl, Cirsium minganense Victorin ( of the © foliosum-group” ), ete.
Along the coastal plain of James Bay, and even in Ungava, one may findi
such western species as Aquilegia brevistyla Hook., Cicute mackenzieana
Raup, Eleocharis kamtschatica ( C.A. Meyer ) Komarov, Lactuea pul-
chella DC., Saliz alaxrensis ( Anderss. ) Cov., while the Lake Mistassini
region, brought to the fore by the travels of André Michaux (17 924, 38
favoured with the presence of such western species as Saliz arbusculoi-
des Andrews., 8. Maccalliana Rowlee and Ribes hudsonianum Richards.

As sedges belonging to this phytogeographical category, one may
cite the already discussed C. Franklinii Boott, C. Richardsonii R. Br. in
Richards., found on James Bay, in eastern Ontario and western New
York, €. supina Wahl. reaching Ungava, Baflln Island and Greenland and
. filifolia Nutt. isolated in Labrador.

This state of affairs finds its reverse in these eastern species which
have western outposts: Carex lacustris Willd., collected by Lyall, in 1861,
at Pend-d"Oreille ( Idaho ), C. tincta Fern. ( Alberta and Washington ),
C. projecta Mack. ( 17).

6. HIGH-SUBARCTIC SPECIES : they never occur southward
in bogs of the temperate zone. Restricted to the upper part of the sub-
arctic zone they sometimes penetrate into the arctic : C. concinnae R. Br.
(. Garberi Fern., C. Heleonastes 1. f., C. miliaris Michx. and its var.
major Bailey, C. media R. Br. ( map 21 ), C. Raeana Boott, C. stylosa
C.A. Meyer ( map 22 ) whiceh, incidentally, is also an “ oceanic” type
hmited to eastern Asia, western and eastern North America ( 54 ). Tts
alleged presence in Norway has recently been discounted ( 25 T ks

In the general flora, FEriophorum brachyantherum Trautv. &
Mever ( 58¢ ), Lonicera involucrata ( Richards ) Banks may serve as
good examples of high-subarctie species.

6a LOW-SUBARCTIC SPECIES: inhabiting the subarctic zone,
they are also common in bogs, or other cold habitats in southern Quebee
and adjacent New England: C. atratiformis Britton, C. Buzbaumii
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Wahl, (map 23 ), €. canescens L., C. castanca Wahl, ( 52 ), C. chordor-
rhiza Ehrh., C. diandra Shrank. C. exilis Dewey, C. gynocrates Wormsk.
ex Drejer, €. limosa L., C. livide ( Wahl. ) Willd., €. magellanica Lam.
[ including C. irrigua Wahl. |, €. Michauriana Boeckl., C. oligosperma
Michx., €. paucifiora Lightf., C. sterilis Willd., C. tenuiflora Wahl, C.
trisperma Dewey, C. vaginata Tauseh. ( with a “ jump ™ in Greenland ).
ete. (34 ).

In the general flora, Eriophorum spissum TFern., Betula pumila
L. and B. Michauzii Spach, extending southward to St. Pierre and Mi-
quelon Islands and Nova Scotia ( 63 ), are good examples of low sub-
arctic types,

Carex 3 Carex
styloss Buxbannit

Our subarctic zone as a whole has been poorly understood until
recently, Numerous field-trips have brought to attention a tremendous
amount of material which shows that the old idea of summarizing the
subarctic zone as an area wherein a small number of species occur in
grcat abundance was, to say the least, a very sketchy one. First, the
transition between the aretic and the subarctie zomes is not abrupt
but gradual and the definition by Rousseau of an hemiarctic zone, extend-
ing from 60° to 55" Lat. N., seems justified ( 62 ).

7. HALOPHYTES. From St. Jean Port Joli eastwards to the
tip of the Gaspé Peninsula and the Maritime Provinces and northward
to southern Labrador and sometimes reappearing along the coast of
James Bay, the shores harbour an halophytic flora among which the
following sedges occur. The species fall into two groups :

Ta. BOREAL HALOPHYTES : a few reach even into {he arctie
and on a strictly phytogeographical basis they could be placed in some
of the previously ennmerated categories. They are ( . subspathacea
Wormskj., €. recta Boott, C. salina Wahl., C. glareosa Wahl., €. marina
Dewey ( 13), C. paleacea Wahl. (map 24 ) and . Lyngbyei H({l'nmn.
The last species ocenrs only on Anticosti Island, in Quebec, and in La-
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brador, only on Gready Island. Then it reaches into Greenland, Iceland
and the Faroe Islands.

f i"_--‘_!:"-‘ Carax
'ﬁ:__f' 2 & - prlsaces
L/ "-tj_ﬂ‘ -

-

7h. TEMPERATE HALOPHYTES: others follow the Atlantic
shoreline, at times quite far southwards. They ave . hormathodes Fern.,
which has a wide range: from Saint Jean Port Jol and Newfoundland
to Virginia ( map 25 ), and C. silicea Dewey ( map 26 ) occurring rather
quite infrequently with us ( Gaspé and the Magdalen Islands ) though
its range extends from Newfoundland to Delaware.

S The TEMPERATE-BOREAL species fall into at least two
eroups. First, species such as Carer aquatilis Wahl,, €. arcta Boott, (.
leptalea Wahl., ('. rostrata Stokes, etc. are known to occur (]uite'fm-
north. Their northern limit follows a line drawn from Richmond Gulfl
along Lower Seal Lake, Larch and Koksoak Rivers to Fort Chimo.
Another group has as northern limit a line which runs from James
Bay along Rupert River, across central Quebee, to Anticosti Island:
(. arctata Boott ( map 27 ), C. Bebbii Olney, C. Crawfordii Fern., C.

e

erinita Lam., C. debilis Michx. var. Rudgei Bailey, (. Deweyana Schwein.
(map 28), C. eburnea Boott ( map 29 ), €. Haydenii Dewey, C. Hough-
tonii Torr., C. intumescens Rudge var. Fernaldii Bailey, C. lasiocarpa
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Ehrh. var. americana Fern., C. lenticularis Michx., (. leptonervia Fern.,
C. normalis Mack., C. pedunculata Muhl., C. prairea Dewey, C. retrorsa
Schwein., C. scoparia Schk., C. stipata Muhl. C. tribuloides Wahl,, .
viridula Michx., C. vulpinoidea Michx. The species, as a rule, range quite
far south. The northern limit defined above serves also for a number of
others somewhat more restricted in their arvea and usually more boreal.
They are €. castanea Wahl., C. Garberi Fern., . Michauriana Boeckl.,
C. oligosperma Michx., C. miliaris Michx,

In the general flora, Calypso bulbosa ( L. ) Oakes, @entiana
linearis Froel., Typha latifolia L., etc., have the same boreal limit. Con-
sequently, the Rupert River — Anticosti Island line is one of great im-
portance in our flora. See maps in Raymond ( 57 ).

Carer pedunculata Muhl. has a rather peculiar story. In flower
as early as mid-April in the Montreal region, it is typically a species of
the Acer saccharophorum — Fagus grandifolia association. It covers
large tracts of maplewoods in the inhabited part of Quebee, Outside of
the sugar-maple area, Carex pedunculata Muhl. seeks refuge away from
woods, probably to fully assure its annual dose of light. We find it on
cornices at Percé and in bogs along the York River, in Gaspé County
(7). The same may be said of Carer leptonervia Fern., frequent in
clearings and subalpine meadows of Gaspdé.

9. A group of species extends, but only locally and in sheltered
spots, to Gaspé, the Lake St. John district, Anticosti, and sometimes
reaches the southern half of western Newfoundland. To the group be-
long Carer Crawei Dewey (map 30 ), C. erinita Lam. ( map 31), C.
pallescens L. var. neogaea Fern. (map 32 ) and C. lacustris Willd. ( fig.
33 ). They usually oceur throughout Nova Scotia and presumably New
Brunswick, though the information on the New Brunswick flora is ex-
tremely scanty.
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* (., Creuet end C, lacustris are both recent addiions to the flora of Newfoundland, thanks
to the bryologist Risto Tuomikoski ( Helsinki ).
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10. Carexr ormostachya Wiegand presents a most interesting dis-
tribution which extends from Biec and western Nova Scotia across south-
ern Quebec, northward to the height of land, westward to Minnesota and
Michigan and southward to Pennsylvania and Massachusetts. It is a
clear cut species found mostly in dry soil and frequently occurring in
open sandy places, in pine woods or in recent clearings. It belongs to the
LAXIFLORAE limited (t) to eastern North America and eastern Asia,
with a strong southern distributional charater, but for the exception of

Carex
lacustris

two species: Carex leptonervia Fern. reaches the Lake Mistassini area,

Anticosti Island, Gaspé and Newfoundland. €. ormostachya Wiegand

extends northward to the Lake Dumoine-district ( Hustich ), Lake St.

John area ( Kennedy ), Quebec City ( an old specimen in Boott’s herba-

.'l(‘iugl, )collected by Mrs. Sheppard ), and Bic ( Forbes ). See Raymond
58b ).

The sand-loving C. adusta Boott and (. katahdinensis Fern. ( the
latter with its very restricted range: Newfoundland to Lake St. John,
Quebec and Maine ) have also the same northern limit as C. ormo-
stachya Wiegand.

11. Species such as C. argyrantha Tuck. whose main area lies in
the Prairies, have migrated, presumably from the Great Lakes area, to
the Ottawa Valley during the Champlain Sea period and have survived
there since then. (. Sartwellii Dewey ( map 34 ) has reached the Mont-
real Archipelago, as well as (. sychnocephala Carey (map 35), while
C. Merritt-Fernaldii Mack. ( map 36 ) and €. Muhlenbergii Schk. are
abundant in the sand dunes along Lake St. Peter, at the mouth of the
Richelien River. They grow there in association with species highly lo-
calized with us, such as Aster linariifolius L., Convolvulus spithamaeus
L., Cyperus filiculmis Vahl var. macilentus Fern., Juncus Greenei Oakes
& Tuck., Lechea intermedia Leggett var. laurentiana Hodgdon or Lilium
philadelphicum L.

(1) Except for Carex Hendersonii L.H. Bailey, rangi:;gl from Sonoma County, California,
to southwestern British Columbia, including Vancouver Island.
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Through the same procedure, other species have migrated not only
to the Ottawa Valley, but to the Richelien Valley as well. These are:
U. Grayii Cavey, C. hirtifolia Mack., C. platyphylla Carey, . Hitchco-

T - o e g

Herritt-

Carex
| Sartwall1t )

this, McLaughlin’s ( 39a ) explanation of the presence of coastal ele-
ments in the Great Lakes area seems to present some useful clues to
our own problem:

I
ward into th
and Lundy
the Superior I
and St. Croi
y outlet, but
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Grand R
formerly paths of westward niigration for coastal plain species.. .

Nowadays, in Quebec, the aforementioned species are seldom if
ever found outside the Ottawa and the Richelien Valleys with the
Montreal Archipelago as a northernmost limit attained by only a few of
them. A fairly representative number of vaseular plants have penetrated
into Quebee via this route, among which many important trees helonging
to the genera Carya, Celtis and Quercus.

Lake St. Peter is an important limit for these species which in-
habit the Acerctum succharophori Teurentianim ¢limax of Danserean
( 6a) such as €. albursina Sheldon, O, alopecoidea Tuck., €. amphibola
Steud. var. turgida Fern., (. blanda Dewey, C. folliculata L., €. formosa
Dewey, C. laxiflora Lam., C. plantaginea Lam., C. prasina Wahl., ete.,
but which do not follow the Sugar Maple to its Laurentian or Gaspesian
outposts.

It serves also as northeastern limit for species which play a part
in the Aceretum saccharophori caryosum such as Carya ovata ( Mill. )
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K. Koch, C. cordiformis ( Wang. ) K. Koch, Celtis occidentalis L., Des-
modium glutinosum ( Muhl. ) Wood, Gentiana Andrewsii Griseb., Ha-
benaria flave (L.) A. Gray var. herbiola (R. Br.) Ames & Correll,
ydrophyllum rvirginianum L., Merispermum canedense L., Quercus
alba L., Q. bicolor Willd., @. macrocarpa Michx., Naliz amygdaloides
Anderss., Urvularia grandiflora J. B, Sm., Trillivm grandiflorum Michx.,
Viola canadensis L., ete. Carer Grayii Carey and C. typhina Michx., re-
ctricted to the Ottawa and Richelien Valleys, as well as C. lupulina
Muhl. ( map 38 ) must be cited again here in connection with this quasi-
“limax as they are components of the herbaceous jayers.

12. Carex luride Wahl. ( map 39), C. granularis Muhl. ( map
t0), and C. conoidea Schk. ( map 41 ) extend quite far south, the first
two reaching Florida and Texas, the third, North Carolina. They are not
known to occur further northeastward than Quebec City, which itself

is an important limit for a number of vascular plants such as Alliwin
tricoccum Ait., Aquilegia canadensis L., Celastrus scandens L., Hama-
melis virginiana L., Juglans cinerea L., Parar quinquefolius L., Pedi-
cularis canadensis L., Carer granularis Muhl. The last species, one
of moist meadows in caleareous districts, very often grows with C. COnGL-
dea Schk. and C. pallescens L. var. neogaca Fern. in the Montreal region,
hut does not appear in Nova Scotia.

13. Finally, the mostly dolomitic hills of the southern part of
Brome and Missisquoi Counties serve as northernmost limit for many
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southern types not known to occur elsewhere in Quebec, such as Carer
Baileyi Britton, C. hirsutella Mack., C. virescens Muhl. and C. Swanii
( Fern. ) Mack. ( map 42 ).

Other elements of the general flora, Asplenium platyneuron ( 1. )
Oakes, Dryopteris simulata Davenp., Muhlenbergia tenuiflora ( Willd. )
BSP., Phytolacca americana L., Viola rostrata Pursh, Woodsia obtusa
( Bpreng. ) Torr, ete. behave the same way.

Though they have little to do with natural limits, other than in-
dicate the period or origin of human colonization and show to what ex-
tent man has influenced vegetation, one might add that there are note-
worthy species of the genus C'arex which belong to the category of intro-
ductions. Marie-Victorin had, a quarter of a century ago, related the story
of Carex intermedia Good. and Carexr nutans Host, two European species.
Their roots, probably mixed with packing waste, were presumably
thrown overboard. Montreal, a fresh water port a thousand miles inland,
has now become famous for such successful introductions as that of
Butomus umbellatus L. and Lythrum Salicaria 1. ( 41). Carex hirta
L. was recently reported from Quebec City. There is an old specimen
of Carex flacca Schreb. ( C. diversicolor Crantz ) collected by Burgess,
in Lachine, in 1886 ( 51 ).

As a rule, sedges do not have the reputation of introducing them-
selves freely though, in North America, such European species as Carer
spicata Muds., €. virens Lam., C. leporina L., C. caryophyllea Latourr.,
C. panicea 1., C. sylvatica Huds., 0. acutiformis Ehrh., firmly established
themselves especially along the Atlantic sea board, quite a long time ago.
The Japanese Carer Kobomugi Ohwi grows in the sandy dunes of New-
Jersey, while the American Carer vulpinoidea Michx. was found in
France, at La Bresse, in 1857 (36), only to be described as a new species!



(1)

(3)
(4)

(5)
(6)

(6a)
(7)
(8)
(9)

(10)

(11)

(12)

(13)

(14)

RAYMOND : SEDGES AS MATERIAL FOR PHYTOGEOGRAPHICAL STUDIES 21

Literature cited

ALM, C. G. Om Carex macloviana D'Urv. och dess utbredning i Nord-Europa. The
Svedberg: 578-600. 1944,

BOCHER, T. Biological distributional types in the flora of Greenland. Medd, om Grnl,
106 (2). 1938.

BOCHER, T. Nordische verbreitungstypen. Svensk Botan. Tid, 337 (4): 352-370. 1943.

BOCHER, T. Contributions to the flora and plant-geography of West Greenland. I.
Selaginella rupestris and Sisyrinchium montanum Medd. om Grnl., 147 (3). 1948.

BOCHER, T. Plantevaeksten, in Gronlandshogen, I: 157-180. 1950.

D.-f’LH[l_.ZJ E(.))Stu?i}e‘so in the macrolichen flora of South West Greenland. Medd om Grnl,
50 (@). 50.

DANSEREAU, P. [L'érabliére laurentienne II. Les successions et leurs indicateurs,
Can. Journ. Res., C, 24: 235-291. 1946.

DANSEREAU, P. et RAYMOND, M. Observations botaniques préliminaires le long de
la riviére York, comté de Gaspé. Annales de I'ACFAS, 15: 106-108. Montréal, 1949.

DUMAN, M. G. The genus Carex in Eastern Arctic Canada. (Cath, Univ, Amer, Biol
IS. No. 36. 84 pp. 1941,

DUMAN, M. G. Status and distribution of Carex neurochlaena Holm. Bull. Torr. Bot.
Cl, 74 (2): 151-152, 1947

DUMAN, M. G. Range extension of Carex neurochlaena Holm. Bull. Torr. Bot. Cl, 75
(5); 337-338. 1949,

DU RIETZ, G. E. Problems of bipolar plant distribution. Acta Phytogeogr. Suec.,
13: 215-282, 1940.

DUTILLY, A. et LEPAGE, E. Coup d'oeil sur la flore subarctique du Québec de la

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

ERILANDSSON, C. Carex marina Dewey och dess hybrid nred Carex glareosa Wg., nya
for svenska och finska floran. Botan. Notiser, 202-215, 1937.

FAGERSTROM, L. Vascular plants collected by 1. Hustich in Ontario and Quebec
(Canada) 1946. Memoranda Societatis pro Fauna et Flora Fennica, 24: 194-212.
1947-1948. Helsingiorsine 1949,

FERNALD, M. L. Persistence of plants in unglaciated areas of boreal America. Mem.
iGray Herb. Harvard Univ., 2: 241-342. 1925,

FERNALD, M. L. Critical plants of the upper Great Lakes region of Ontario and
Michigan. Rhodora, 37: 197-222; 238-262; 272-301; 324-341, 1935.

FERNALD, M. L. Critical notes on Carex. Rhodora, 44: 281-331. 1942,

GORODKOV, B. Bemerkungen uber Careax-Arten der USSR. Journ, Soc, Bot, Russie, 13
(1-2): 179-187. 1930.

HEILBORN, O. Chromosome numbers and dimensions, species formation and phylogeny
in the genus Carex. Hereditas, 5: 127-216. 1924,

HOLM, T. The genus Carex in Colorado. Am. Journ, Sci.,, 16: 17-44, 1903

HOLM, T. (Contributions to the morphology, synonymy and geographical distribution
of arctic plants. Rep. Can. Arctic Exped. 1913-18, 5. 1922.

HOLM, T. The vegetation of the alpine region of the Rocky Mountains in Colorado.
Mem. Nat. Acad. Sci., 19 (3). 1923.

HULTEN, E. Outline of the history of arctic biota during the quaternary period.
Stockholm. 1937.

HULTEN, E. Flora of Alaska and Yukon. II: 131-412, Lund. 1942

I-l'l.,T‘LT“;":‘.'l\‘,l9]':‘...3 Fines Carex stylesa C. A. Meyer i Skandinavien ? Botan. Notiser: 428-
433. 43.

HULTEN, E. Atlas of the distribution of vascular plants in NW. Europe, Stock-
holm. 1950.

HUSTICH, I., and PETTERSSON, B. Notes on vascular plants of the East Coast
of Newfoundland-Labrador. I. Preliminary list of plants. Mem. Soc. F. Fl. Fenn,
19: 192-200. 1942-1943.

HUSTICH, I. On the forest geography of the Labrador peninsula. A preliminary
synthesis. Acta geographica, 10 (2) Helsinki. 1949.

KALELA, A, Carex holostoma Drej. in Petsamo. Ann. Bot. Soc. Zoo.-Bot. Fenn. Vanamo,
2 (6): 3-4. 1932,



23

(29)

(30)
(31)

(35}
(56)

(57)

RAYMOND: SEDGES AS MATERIAL FOR PHYTOGEOGRAPHICAL STUDIES

KALELA, A. Systematische und pflanzengeographische studien an der Carex-subsec-
tion Alpinae Kalela., Ein Beitrag zur kenntnis der pleistozanenund holozanen
pflanzenwanderangen in holarktischen raum. Ann. Bot. Soc. Zool.-Bot. Fenn. Vanamo,
18 (3). 218 pp. 1944,

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

KRACHENINNIKOV, 1. M. Analyse de la flore de reliques du Sud-Oural en rapport
avec Vhistoire de la végétation et la paléographie du pleistocéne. Sov. Bot.: 16-43.
(In Russian)., 1937.

KRECZETOWICZ, V. 1. Contributiones ad cognitionem Caricum subgeneris Vignea
(P. B.) Nees. Bull. Jard. Bot. Acad. Sci. URSS., 30 (1-2: 117-139. 1932,

KRECZETOWICZ, V. 1. Carexr in Komarov, Flora URSS,, III. Léningrad. 1935.

KRECZETC_)WICZ, V. L. The glacial pseudo-relicts of sedges in the floras of Caucasus
and Middle Asia. — In: Materials on the history of the flora and vegetation of
URSS, I: 145-182. 1941.

KUKENTHAL, GEORG. Cyperaceae-Caricoideae. Engler, Das Pilanzenreich, 4 (20).
Leipzig. 1909.

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

LEVAN, A., and LOVE, A. [Different chromosome pumbers within  the collective
species Carex polypama. Hereditas, 495-496. 1942

LOVE, A. and LOVE, D. Studies on the origin of the Icelandic Flora 1. Cyto-ecological
investigations on Cakile. Univ. Inst. Appl. Sci. Dept. Agric. Rep. (B) 2. Reyk-
javik. 1947.

LOVE A. and LOVE D. Studies on the onigin of the Icelandic Flora 1l. Saxifra-
gaceae Sv. Bot. Tidskr.,, Bd. 45 (2): 368-400. 1951.

MACKENZIE, K. K. Carex. North American Flora, 18 (1-17): 1-478, 1831-1933.

McLAUGHLIN, W. T. Atlantic Coastal Plain plants in the sand barrens of North-
western Wisconsin. Ecol. Monogr.,, 2: 335-383. 1932.

MACQUN, JOHN. Catalogue of Canadian Plants, 1V: 108-173. 1888,

MARIE-VICTORIN, F. Additions aux Cypéracées de 1"Amérique du Nond. Contribs. Lab.
Bot. Univ. Montréal, 15: 253-268. 1929.

MARIE-VICTORIN, F. Flore laurentienne. Montréal. 1935.

NANNFELDT, J. A. On the polymorphy of Poa artica R. Br., with special reference
to its Scandinavian forms. Symb. Bot. Upsal.,, 4 (4). 1940.

NORDHAGEN, R. Om Arenaria humifusa Wg. og dens betydning for utiorskningen
av Skandinavias eldste iloraelement. Bergens Museum Aarbok: 1-183. 1935.

NYGREN, A. Carcx holostoma Drejer, en for Sverige ny ianerogam, ifunnen i Torne
Lappmark. Sv Bot. Tidskr., 30: 137-133. 1936.

OGDEN, E. C., STEINMETZ, F. H. and HYLAND, 1. Check-list of the vascular
plants of Maine. Bull. Joss. Bot. Soc. llaine, 8. 1948,

PAWLOWSKI, B. Zwei interessante Carex-arten aus der Czarna Hora. Spraw Kom.
Fizjogr. Polskiej. Akademji Umiej., 65: 145-152. 1930.

POLUNIN, N. Botany of the Canadian Eastern Arctic I. Nat. Mus. of Can., Bull. No.
92. 1940.

PORSILD, A. E. Materials for a flora of the continental Northwest Territories of Ca-
nada, Sargentia, 4: 1-79. 1943,

RAUP, H. M. The Botany of Southwestern Mackenzie. Sargentia, 6: 1947,

RAYMOND, M. Quelques progrés récents dans la connaissance des Carex du Québec.
Constribs. lnst. bot. Univ. dz Montréal, 48: 61-81. 1944.

RAYMOND, M. Notes sur la double distribution de certaines espéces horéales, Contribs.
Inst. bot. Univ. de Montréal, 62: 11-14. 1946-47.

RAYMOND, M. La valeur taxomique du Carex arciogena. Contribs. Inst. Bot. Univ.
de Mentréal, 64: 37-41. 1949,

RAYMOND, M.. La carte de distribution de Carex stylosa C. A. Meyer. Amnnales de
PACFAS, 15: 101-104. 1949,

RAYMOND, M. Esquisse phytogéographique du Québec. Mém. Jar. Bot. Montréal, 5:
148 pp. 1950,

RAYMOND, M. Quelques entités mineures nouvelles de la flore du Québcec. Nat. Can,
77 (1-2): 55-71. 1950, X

RAYMOND, M. Les Cypéracées de l'ile Anticosti: Carev et Kobresia. Can, Journ, Res.
C, 28: 406-444. 1950.



RAYMOND: SEDGES AS MATERIAL FOR PHYTOGEOGRAPHICAL STUDIES 23

(58) RAYMOND, M. Histoire et distribution du Carex Williamsii Britton. Nat, Can., 77:
222-227. 1950.

(58a) RAYMOND, M. The identity of Carer misandroides Fern. with notes on the North
American Frigidae. Can. Field. Nat. (in press).

(58b) RAYMOND, M. Le Carer ormostachya Wiegand en Amérique du Nord. Annales de
I"ACFAS, 17: 159-152. 1951.

(58c) RAYMOND, M. Distribution de I'Eriophorum brachvantherum et de VEriophorum calli-
trix en Amérique du Nord. Nat. Can., 78: 285-209. 1951.

(59) RAYMOND, M. and DANSEREAU, P. The geographical distribution of the bipolar
Nymphaeaceae, Nymphaea tetragona and Brasenia Schreberi, Proc. Seventh Pacific
Congress. (in press).

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

(61) ROUSSEAU, J. A travers I'Ungava. Mém. Jard. bot, Montréal, 4:52 pp. 1950,

(62) ROUSSEAU, J. Studies in the vegetation and flora of Quebec and Labrador between
550 and 600 N. Encyclopedia arctica. (in press).

(63) ROUSSEAU, J. et RAYMOND, M. Betula Michauxii Spach in Northeastern America.
Rhodora, 52: 27-32. 1950,

(64) SAXEN, U. Die varietaten von Carer salina Wg. ssp. cuspidata Wg. nebst ihren hybriden
an den kusten des Bottnischen busens, Finnland. Acta Bot. Fenn., 22. 1938,

(65) ISELANDER, S. Tloristic phytogeography of Senthwsestern Lule Lappmark (Swedish Lap-
land) I. Acta Phytogreogr. Succ., 27: 200 pp. 33 fig. 12 maps — II. Ibid,. 154 pp.
302 maps. 1950.

(66) SKO;I‘TSE%RG, C. Vascular plants from the Hawaiian Islands. T. Acta Horti Gothob.,
2. 1926.

(67) SMITH, H. Carex arctogena, nova species. Acta Phytogeogr. Suec., 13- 191-201. 4 fig.
1950.

(68) SZYMKIEWICZ, D. Une nouvelle méthode pour la recherche des centres de distribu-
tion géographique des genres. Kosmos, 62 (1-2): 1-15, 1937,

(69) WUNSTEDT, K. Cyperaceernes udbredelse, i Danmark, II. Caricoideae. Summary
The distribution within Denmark of the Cyperaceae I, Caricoideae., Bot, Tidssk.,
47 (2): 144-244. 55 pl. 1945,



