
U N I V E R S I T Y  OF C OL ORADO S T U D I E S

S e r ie s  in  B i o lo g y  

No. 17

U n i v e r s it y  o f  C o l o r a d o  P r e s s  

B o u l d e r , C o l o r a d o  

A u g u s t , 1965

TAXONOMIC REMARKS ON SOME AMERICAN 
ALPINE PLANTS

A s k e l l  L ove an d  D oris L o v e*

A C K N O W LED G EM EN TS

The field work and collections on which this study is based were made 
during the years 1957 to 1963 when the authors were employed by the 
Universite de Montreal. Financial support for that part of the work came 
from the National Research Council of Canada and from NATO Science 
Grant No. 69. Much of the processing and writing was done while the first 
author was a John Simon Guggenheim Memorial Foundation Fellow in 
1963 to 1964. The final phases of this work were completed at the Univer
sity of Colorado, in part by aid of N SF grant GB-3371. For this support we 
extend our sincere gratitude. W e are also grateful for assistance and under
standing shown us during numerous visits to Mt. W ashington by the per
sonnel of the Mt. W ashington Observatory and Mt. W ashington Summit 
House Inc. and especially by the management of the Summit Hotel and the 
president of this corporation, Col. Arthur S. Teague of Philadelphia, Pa. 
Last but not least, we want to acknowledge valuable assistance by our post-

“Department of Biology, University Museum, and Institute of Arctic and Alpine 
Research, University of Colorado.



doctoral associates and graduate students in Montreal, Dr. M. S. Chenna- 
veeraiah, Dr. S. Kawano, Dr. E bbe Kjellqvist, Dr. Anna Komas, Dr. M. E. 
S. Morrison, Dr. Eugenia Pogan, Dr. Nina Sarkar, Dr. P. Sarkar, Dr. T. 
Tateoka, Mr. Camille Gervais, Mr. Pierre Morisset, and the late Mr. Gordon 
L. Smith, who in various ways contributed to the completion of this study.

IN TRO D U C TIO N

Critical geobotanists have long realized that in all phytogeographical 
work exact biological classification is of the utmost importance, since even 
a minor mistake can result in conclusions so highly fallacious as to make 
them seriously misleading. It was this requirement that resulted in the 
chorological species concept by W ettstein (1898) and his school with its 
sometimes extreme splitting, because its followers felt, quite correctly, that 
for phytogeographical and other evolutionary purposes it would be a lesser 
evil to separate units that might be similar than to unite those that perhaps 
were distinct. The disadvantage of this concept was, however, its difficulty 
in distinguishing between the level of a species and its subordinate units, 
since morphological and chorological approaches are unable to observe with 
certainty the occurrence of the reproductive isolation that characterizes the 
genetical system which is the natural species. This disadvantage has, how
ever, been overcome by aid of the so-called biological species concept ( Mayr 
1942, 1963; A. Love 1964a, b ) .  That concept is based on the methods of 
cytogenetics which make it relatively simple to distinguish the species from 
its subspecific units and, therefore, make it possible to avoid much unnatural 
splitting. By aid of this concept and its methods, natural classification at 
lower levels becomes more secure than by aid of previous methods, although 
morphological and chorological approaches still are essential for the recog
nition of taxa and for the understanding of their historical development.

Many taxonomical decisions in the past had to be based not only on limit
ed material but also on estimations of the significance of characters of differ
ent kinds, especially before the chorological concept becam e influential. 
Therefore, it is to be expected that methods which claim a somewhat higher 
degree of exactness, and concepts that are thought to be more accurate from 
the evolutionary point of view, will produce some adjustment in classifica
tion. This has been so whenever a new approach was added to the classifica
tion accepted by taxonomists and phytogeographers. The methods of bio- 
systematists and their biological species concept are no exceptions to this 
rule, although it ought to be taken as a special eulogy to the great skill of 
past taxonomists that the classification they established on basis of exact 
morphological observations alone only rarely seems to require changes when 
the more advanced methods and points of view are applied.

The present paper deals with some changes in status and nomenclature 
which seem to be required in order to improve somewhat the classification



of some American alpine plants which are of importance to the understand
ing of certain phytogcographic problems. These changes have been arrived 
at in connection with cytotaxonomical and experimental studies mainly on 
the flora of Mt. Washington in New Hampshire. The comprehensive results 
of these studies, which were performed in order to elucidate the history and 
evolution of the isolated alpine flora of this highest mountain peak in north
eastern America, will be described in a book to be published elsewhere. 
However, it seems desirable that taxonomic alterations be proposed in a 
separate paper more easily available to taxonomists. W henever necessary, 
results of supporting chromosome studies are mentioned, although a com
plete list of the chromosome numbers of the entire flora of Mt. Washington 
will be published elsewhere.

SO M E TAXON OM IC REM ARKS

DIPHASIUM SITCHENSE
(RUPR.) LOVE & LOVE

As in ferns (Manton f950; Pichi- 
Sermolli 1959; Love & Love 1961b), 
classification at generic and family 
level of the fern-allies has been great
ly improved by aid of intensified 
morphological and biosystematie stu
dies in recent years (Love & Love 
1958; Love 1962; Holub 1964; Roth- 
maler 1963). These studies have 
shown, among other matters, that the 
proposal by Rothmaler (1944) to di
vide the classical family Lycopodia- 
ceae into several genera is morpho
logically and cytologically sound, and 
it has, therefore, been accepted even 
for the treatment of this group in 
Flora Europaea (Tutin & alii 1954). 
Although most of the lycopods of the 
alpine regions of North America have 
already been transferred to their ap
propriate genera when this view is 
accepted, the combination here pro
posed docs not seem to have been 
made previously:

Diphasium sitchense (Rupr.) Love 
& Love, comb, nova, based on L yco
podium sitchcnse Ruprecht, in Reitr. 
z. Pflanzenk. Russ. Reich. 3 (1845), 
p. 30.

The species D. sitchensc is met 
with in alpine regions and open woods

and clearings at higher altitudes in 
eastern North America (Fernald 
19231j; Victorin 1925; Hulten 1941- 
50). It also occurs in western North 
America and in eastern Asia south to 
Kamchatka, and in alpine, grassy 
barrens of Japanese mountains where 
it is represented by the variety ni- 
koense (Franch. & Sav.).

The chromosome number 2n =  46 
is met with in D. sitchense from the 
alpine zone of Mt. Washington. That 
number has been found to be char
acteristic of all Diphasium  species so 
far studied from elsewhere (Love & 
Love 1961b; Wilce 1961; Damboldt
1963), with the exception of the re
port of 2n =  68 for var. nikoense 
from Japan studied by Mehra & Verma
(1957). It is likely that this last re
port actually represents the triploid 
number 2n =  69 (3 x 23).

DIPHASIUM COMPLANATUM
(L.) ROTHM.

SSP. FLABELLIFORM E
(FERN.) LOVE & LOVE

This much discussed eastern North 
American taxon was originally de
scribed as a variety only by Fernald 
(1901). Later authors have variously 
regarded it as a variety (Hulten 1962), 
subspecies (Clausen 1945; Love &



Love 1958) or species (Blanchard 
] 911; Rothmaler 1962). Since we 
can confirm the observation by Hul- 
ten (1962) that this taxon passes free
ly into the more northern ssp. com 
planatum, forming a zone in which 
distinctly intermediate but fertile 
specimens are frequent, we feel con
fident that Clausen (1945) was right 
in regarding this taxon as a subspecies 
of the more widespread main species 
and, therefore, propose the following 
new combination:

Diphasium complanatum  (L.) 
liotliin. ssp. flabelliforme (Fern.) Love 
& Love, comb, nova, based on Lyco- 
poclium complanatum  L. var. flabcl- 
liforme Fernald, in Rhodora 3 (1901), 
p. 280; D. complanatum  ssp. flabel
liforme (Fern.) R. T. Clausen, in Am. 
Fern Journ. 35 (1945), p. 17.

Specimens from various eastern 
North American sources of ssp. com 
planatum  and ssp. flabelliform e  have 
the chromosome number 2n =  46.

HUPERZIA SELAGO (L.) BERNH.
One of the most widespread of all 

lycopods, this variable species has 
been divided into a number of segre
gates at the species or various sub- 
specific levels. Despite the fact that 
some authors, like Tolmatchev (1960a, 
b), have made careful analysis of 
material from parts of the range of 
the species in its wide sense, no gen
eral revision of the species has been 
made so far. Even chromosome stud
ies have been found to be extremely 
difficult in this group, resulting in 
conflicting and confusing reports (cf. 
Love & Love 1961a,b).

The boreal and arctic variations of 
II. Selago have variously been classi
fied as formae, varieties, subspecies, 
or species, and even recent authors 
show little consistency in selecting 
these levels. There seems to be ample 
morphological and geographical evi
dence (Tolmatchev 1960a,b) in sup
port of the suggestion that the north

ern ssp. arctica (Grossh.) Love & 
Love is a genetically fixed extreme of 
II. Selago of a similar significance as 
are the alpine-arctic subspecies of 
Lycopodium  annotinum  and L. clava- 
tum. Likewise, the ssp. dentata (Her- 
ter) Valentine from the Azores is ap
parently a distinct race at this level 
(Valentine 1964). The widely recog
nized alpine and arctic taxon which 
goes under the name ssp. appressa 
(Desv.) D. Love, or var. appressa 
(Desv.), seems, however, to be only a 
modification due to environmental 
conditions, since a complete series of 
gradients between typical H. Selago 
with its patent leaves and ssp. ap 
pressa with its appressed leaves has 
been frequently observed on Mt. 
Washington within the same locality 
but in slightly different habitats. Sim
ilar observations have been made in 
more arctic situations in Greenland 
by Porsild & Porsild (1920) and De
void & Scholander (1933) and by the 
present writers in Iceland. Extreme 
variations in size, like those depicted 
by Kuzeneva (1953), are also fre
quent in the northlands and have 
been observed on Mt. Washington. 
As far as the observations reach, ssp. 
appressa seems to be produced in 
nature as easily as the arctic-maritime 
variation Hippuris lanceolata Fr. ( =  
H. tetraphylla auct., non L.f., cf. 
Semenova-Tjan-Schanskaja 1959) can 
be produced from typical H, vulgaris 
L. in artificially altered environments 
(McCully & Dale 1961).

In the forest somewhat below the 
bald summit zone of Mt. Washington, 
typical H. Selago meets the taxon H. 
lucidula (Michx.) Rothm. We have 
frequently observed gradations be
tween these taxa on New England 
mountains, indicating common hy
bridization and back-crossing without 
reproductive isolation. We are, there
fore, of the opinion that this taxon 
ought to be regarded as a subspecies 
of II. Selago rather than to be re



tained as a species, since it seems to 
be no move distinct from the main 
type than is ssp. arctica of the north- 
lands. It is common in cool woods in 
eastern North America. In its some
what more southern part of the range 
it is represented, on sandstone and 
limestone cliffs, by the taxon poro- 
phila; since they cannot easily be 
separated in areas inhabitated by 
both, we prefer to regard the latter 
as a variety only, in conformity with 
Clutc (1905) and Victorin (1925).

In Pacific North America, the H. 
Selago group is represented by a more 
narrow-leaved taxon, which has been 
confused with H. lucidula by some 
authors (cf. Scoggan 1957). Its real 
identity is with the eastern Asiatic, or 
rather amphi-pacific, H. chincnse 
(Christ) or its synonymous H. Miyo- 
shiana (Makino), as pointed out bv 
Hulten (1941-50, 1962). The present 
writers agree with Hulten (1962), who 
suggested its inclusion in H. Selago 
as a subspecies, though without pro
posing a valid transfer.

The Asiatic H. serrata (Thunb.) 
Rothm. certainly belongs to this com
plex and is, therefore, included here 
as a subspecies, although it is known 
only superficially by the present wri
ters. But despite the possibility that 
several more or less isolated taxa from 
more southern regions may also be
long here, as indicated by Rothmaler 
(1944) and suggested by Hulten
(1962), their inclusion in the complex 
of subspecies of the polymorphic H. 
S eh g o  ought not to be proposed until 
closer cytotaxonomical and morpho
logical comparisons have been com
pleted.

On the basis of the studies so far 
made on the cytotaxonomy of the If. 
Selago complex, we propose the fol
lowing classification of the taxa with
in its arctic-boreal area of distribu
tion:

Huperzia Selago (L.) Bernh.
ssp. Selago.

ssp. arctica (Crossh.) Love & Love, 
ssp. denlaia  (TIerter) Valentine, 
ssp. lucidula (Michx.) Love & 

Love, comb, et stat. nov., based 
on Lycopodium  lucidulum  
Michaux, FI. Bor. Am. 2 
(1803), p. 284. 
var. porophila (Lloyd & Un- 

derw.) Love & Love, 
comb, nov., based on 
Lycopodium  porophihm  
Lloyd & Underwood, in 
Bull. Torrev Bot. Club
27 (1900), p. 150. 

ssp. chinensis (Christ) Love & 
Love, comb, et stat. nov., based 
on Lyccpodium  chincnse 
Christ, in Nuov. Giorn. Bot. 
Ital. V S . 4 (1897), p. 101. 

ssp. serrata (Thunb.) Love & Love, 
comb, et stat. nov., based on 
Lycopodium  scrraturn Thun- 
berg, FI. Jap. (1784), p. 341. 

The genus Huperzia is an unusual
ly difficult one for cvtologieal studies, 
as documented by the great variation 
in chromosome numbers reported not 
only from the same taxa but even by 
the same authors (cf. Love & Love 
1961a,b). After much experimenting 
with different methods of fixation and 
staining, it has been at last possible to 
make exact counts of the chromosomes 
of material of ssp. Selago with ap- 
pressed and patent leaves from Mt. 
Washington and also of ssp. lucidula 
from lower levels of that mountain. 
The chromosome number arrived at is 
2n =  272. This number was also re
ported by Love & Love (1961a) for 
typical H. Selago, whereas the slight
ly lower number 2n =  c. 264 has been 
reported for that species bv Manton
(1950) and Love & Love ' (1958b), 
and by Mehra & Verma (1957) for 
American plants of ssp. lucidula. The 
much lower numbers 2n =  c. 88 
(Harmsen, in Love & Love 1948), 
and 2n =  e. 90 (Sorsa 1962, 1963a,b) 
are certainly much too low estimates, 
and the number 2n =  c. 68 reported



by Love & Love (1961a) for ssp. 
apprcssa was, most likely, counted on 
an admixture of roots of a species of 
Lycopodium  s.str., since it has not 
been verified in any of our numerous 
later collections from Mt. Washington.

POA FLEXUOSA SM. SSP. FERN- 
ALDIANA (NANNF.) LOVE & 
LOVE

The very critical so-called Poa laxa 
group was revised by Nannfeldt 
(1935), who found it to be best de
fined by aid of certain floral proper
ties. He concluded that it could be 
naturally divided into the three cen
tral and south European species P. 
laxa Haenke, P. minor Gaud., and P. 
Nyaradiana Nannf., the northern 
amphi-atlantic P. flextiosa Sm., and 
the eastern North American P. Fern- 
aldiana Nannf. According to Hulten 
(1941-50, 1958), the group is also 
represented in the northern Pacific 
region by P. leptocom a Trin. and 
related species. This conclusion seems 
to be based on some characters other 
than those typical of the P. laxa com
plex as defined by Nannfeldt (1935) 
and, therefore, must be regarded as 
doubtful.

Hylander (1945) was of the opinion 
that although P. minor and P. Nyara
diana are clearly distinct from P. laxa, 
the two northern species P. flexuosa 
and P. Fernaldiana are morphological
ly so closely related to P. laxa that he 
felt they were conspecific subspecies, 
validating the transfer for ssp. flexu
osa (Sm.) Hvl. Although some later 
authors, including Hulten (1958), ac
cept this treatment, it is clearly re
futed by the observation by Nygren
(1955) that whereas the three central 
and south European species of this 
amphimictic complex are tetraploid 
with 2n =  28 chromosomes, the two 
northern and Atlantic taxa are hexa- 
ploid with 2n =  42 and cannot, there
fore, be races only of P. laxa from an 
evolutionary standpoint. There is rea

son to believe, mainly on morphologi
cal grounds but also on basis of some 
preliminary hybridization experiments, 
that the three tetraploid species are 
alloploids with the haplome constitu
tions AABB, AACC, and AADD, re
spectively. The northern taxa, how
ever, seem to have the haplome con
stitution AABBEE, or the complete 
haplome of P. laxa added to some 
diploid haplome of another Poa, still 
unidentified. Hybridization studies 
support the opinion that they are 
nothing more than geographical races, 
at the subspecific level, of a single 
species, a conclusion also supported 
by their geographical distribution in 
North America, where P. flexuosa 
ssp. flexuosa is northern and ssp. 
Fernaldiana distinctly subarctic-alpine. 
The transfer of the latter was vali
dated bv Love & Love (in Love & 
Solbrig 1964).

TRISETUM  TRIFLORUM  (BIGEL.) 
LOVE & LOVE

One of the many collective species, 
which have defied all efforts of classi
fication by aid of classical morpho
logical and chorological methods, is 
the species complex related to the 
grass Trisctum spicatum  (L.) Richt. 
Although its variations have been 
recognized by many botanists, most 
proposals as to their status have been 
tentative. A recent attempt by Hul
ten (1959) is no exception to this rule.

Before the paper by Hulten (1959) 
was published, two chromosome num
bers had been reported from this com
plex by Bocher & Larsen (1950) and 
more cytological information was 
forthcoming from Bocher (1959) and 
Morrison (1959a,b). Although this 
cytological information and that pub
lished by several earlier and some 
later authors does not include all the 
variations named by Hulten (1959), 
8 of his 14 subspecies are cytologicallv 
known. Although most of these are 
tetraploid with 2n =  28 chromosomes,



two have been found to be hexaploid 
with 2n =  42 in various localities in 
Iceland, Greenland, Canada, and New 
England by the present and earlier 
authors (Bocher & Larsen 1950; 
Bocher 1959; Morrison 1959a,b; Bow
den 1960; Love & Love, unpubl.). 
The tetraploids are a heterogeneous 
group that may not be conspecific al
together, although the classification 
proposed by Hulten (1959) is ade
quate on basis of available data con
cerning these tetraploid taxa. These 
tetraploids are, as far as can be judged 
from data about the origin of the 
evtological material and the range in
formations given by Hulten (1959) for 
the subspecies: ssp. spicatum  Spits
bergen: Flovik 1938, 1940; Sweden: 
Love & Love 1944; Greenland: Boch
er & Larsen 1950; Holmen 1952; 
Bocher 1959; Central and northern 
Canada: Love 1954; Bowden 1960; 
Morrison 1959a,b; Iceland (var. villo- 
sissima [Lge.] Louis-Marie): Love & 
Love 1956; Arctic Russia: Sokolov- 
skaja 1955, 1962; Sokolovskaja & 
Strelkova 1960); ssp. Congdonii 
(Scribn. & Merr.) Hulten: California: 
Stebbins, in Myers 1947; ssp. mon- 
golicum  Hulten: Altai: Sokolovskaja 
& Strelkova 1948a; ssp. ovatipanicu- 
latum Hulten: Caucasus: Sokolovskaja 
& Strelkova 1948b; ssp. alaskanum  
(Nash) Hulten: Japan: Tateoka 1954a,
b, 1959; Sakhalin: Sokolovskaja 1960; 
Formosa: Chen & Hsu 1962; ssp. 
toluccen.se (Kunth) Hulten: Mexico: 
Beaman, De Jong & Stoutamire 1962.

The hexaploids, or ssp. molle 
(Michx.) Hulten and ssp. pilosiglume 
(Fern.) Hulten of Hulten’s extremely 
collective species T. spicatum, how
ever, are rather homogeneous and 
certainly not conspecific with any of 
the tetraploid taxa. Their possible 
specific distinction was vaguely sug
gested by Fernald (1916). There is 
ample reason to believe, from mor
phological data and cytological ob
servations on artificial hybrids, that

one is evolutionarily superimposed 
upon the other. This was, also, re
alized by Pavlov (1939), when he 
combined ssp. pilosiglume (Fern.) 
Pavlov as a race of T. molle (Michx.) 
Kunth. It was later accepted by 
Bocher (1959) and Love & Love 
(1961b). As such, this species certain
ly is morphologically easily distingu
ished from the tetraploid complex, 
even from certain hairy types. This 
was more easily recognized after their 
cytological differences, commonly ob
served in sibling species of this kind 
(Grant 1964; Love 1964), became 
known.

Although the species rank for the 
hexaploid taxon is too evident to need 
further discussion, the question about 
its correct name is not as properly 
settled as indicated above. When 
Kunth (1833) proposed the specific 
name T. molle he based it upon Avena 
mollis described by Michaux (1803). 
This name, however, was a homonym 
that had been used twice, by Salis
bury (1798) and Koeler (1802), and, 
although both these names are to be 
regarded as synonyms of, respectively, 
Bromus mollis L. and Holcus mollis 
L., the combination based on A. mollis 
doubtlessly is illegitimate and has to 
be rejected, on the basis of Article 64 
of the International Code (Lanjouw 
& alii 1961). The oldest legitimate 
name for the hexaploid taxon seems 
to be Melica triflora given by Bigelow 
(1816) to a plant described from Mt. 
Washington as “villosa, panicula co- 
arctata, glumis trifloris, corpuscula 
accessorio; fiosculis aristatis” (cf. also 
Hitchcock & Chase 1951). Since it 
does not seem to have been previously 
transferred to the genus Trisetum, the 
combination is here proposed:

Trisetum triflorum (Bigel.) Love & 
Love, comb, nov., based on Melica 
triflora Bigelow, in New Engl. Journ. 
Med. Surg. 5 (1816), p. 334; Syn.: 
Avena mollis Michaux, FI. Bor. Amer. 
1 (1803), p. 72, non Salisbury 1796



neque Koeler 1802; Trisetum molle 
(Michx.) Kunth 1833.

The subspecies pilosiglume of Fer- 
nald (1916), Pavlov (1939), and Hul
ten (1959) is the only subspecies oc
curring on Mt. Washington, and so it 
is evidently a synonym only of ssp. 
triflorum. It is an eastern North 
American race, reaching Greenland 
and Iceland, and showing some vari
ation that could perhaps be distingu
ished at varietal levels. Although the 
ssp .molle of Hulten, occurring from 
northeastern Asia to the Atlantic coast 
of northeastern America, also is some
what variable, there is no doubt that 
it belongs to the same species as ssp. 
triflorum, as concluded by Pavlov 
(1939), Bocher (1959) and Love & 
Love (1961b). The name of this sub
species is T. triflorum  ssp. molle 
(Hulten) Love & Love, comb, nov., 
based on T. spicatum  ssp. molle Hul
ten, in Svensk Bot. Tidskr. 53 (1959), 
p. 216, since, according to Article 72 
of the International Code, this name 
may be retained at this rank but at
tributed to Hulten based on his refer
ence to Michaux’ description but with
out direct reference to the illegitimate 
homonym.

ELYMUS DONIANUS (F.B. WHITE) 
LOVE & LOVE SSP. VIRESCENS 
(LGE.) LOVE & LOVE

The genus Elymus L. is typified by 
E. sibiricus L. (Hitchcock & Green 
1929, and in Briquet 1935), which is 
closely related to E. canadensis L. 
but generically distinct from E. aren- 
arius L. and its relatives, which are 
appropriately placed in the genus 
Leymus Hochst. (cf. Pilger 1954). 
The genus Roegneria C. Koch, which 
has often been placed in Agropyron 
Gaertn. s.l., is apparently congeneric 
with Elymus s.str. as shown by num
erous hybridization experiments by 
various recent authors. It follows that 
the genus Roegneria, of recent Rus
sian and Scandinavian authors, ought

to be transferred in its entirety into 
Elymus L., although the necessary 
transfers for most of the species of 
this group described mainly by Rus
sian botanists still have not been 
made. Several of these species may 
more plausibly be regarded as sub
species of more collective species 
which have not yet been sufficiently 
defined. The only species of the genus 
Elymus, so circumscribed, in the al
pine zone of Mt. Washington and 
other New England mountains is E. 
Donianus which here is represented 
only by its arctic-alpine ssp. virescens, 
which is Agropyron traehycaulon  var. 
majus of recent American manuals. 
The transfer of this name, and also of 
E. subsecundus (Link) Love & Love 
occasionally introduced near the rail
way tracks, was proposed by Love & 
Love (in Love & Solbrig 1964).

Recent experiments also indicate 
that the genus Elytrigia, which is 
often included in Agropyron s.lat. or 
Elymus s.lat., is so closely related to 
Agropyron  s.str. that it ought to be 
relegated to subgeneric status, as pro
posed by Nevski (1934).

AVENELLA FLEXUOSA (L.) DREJ.
The validity of the separation of the 

genus V ahlodea  as a taxon distinct 
from the genus Deschampsia seems 
to be indisputable from taxonomic and 
biosystematic viewpoints. Its logical 
consequence, however, is a further 
consolidation of the strict genus D es
cham psia by detaching from it the 
equally distinct genus Avenella, as 
pointed out by Love & Love (1956). 
That genus is represented on Mt. 
Washington and other eastern Ameri
can mountains by the arctic-alpine 
ssp. montana (L.) Love & Love, but 
not by the lowland ssp. flexuosa.

Although the Mt. Washington popu
lations of ssp. montana are generally 
typical, a few individuals have color
less spikes and therefore must repre
sent the rather common mutation f.



pallida (Berlin) Love & Love, comb, 
nova, which was originally described, 
as Aira flexuosa var. montana f. pal
lida, from Greenland by Berlin (1884, 
in Kgl. Vetensk. Ofvers. 7, p. 77). A 
similar, but hardly identical, semi
albino is apparently also rarely met 
with in ssp. flexuosa, at least in Scan
dinavia, as indicated by Sylven (1931) 
mentioning a Deschampsia flexuosa 
flavescens, without description. Ceder- 
gren (1923) also mentioned a pallida 
form, without description. The latter 
name is not available for this cor
responding form of ssp. flexuosa under 
Article 24 of the Code, but since it is 
of certain interest, we wish to validate 
the name proposed by Sylven (I.e.) 
with the following description:

Avenella flexuosa ssp. flexuosa 
forma flavescens Sylven: Panicula ef- 
fusae, spiculis pallidis. Cf. Sylven 
(1931), nomen.

CALAMAGROSTIS NUBILA
LOUIS-MARIE

This species was described, by 
Louis-Marie (1944), on the basis of a 
single collection made by Boott at the 
Lakes-of-the-Clouds on Mt. Washing
ton in 1862. It belongs to a group of 
sexual and highly polyploid species, 
including the rather widespread C. 
Pickeringii A. Gray and the more local 
endemics C. Porteri A. Gray, C. in- 
sperata Swallen, C. perplexa  Scribn., 
C. lacustris (Kearney) Nash, C. Fer- 
naldii Louis-Marie, C. Lepageana  
Louis-Marie, and C. Poluninii Th. Sor. 
C. nuhila has never been found since 
it was first collected at the type local
ity of C. Pickeringii, a species which 
still is very frequent on wet slopes at 
the Lakes-of-the-Clouds. Therefore, 
it seems reasonable to suggest that it 
was either a rare mutation of C. 
Pickeringii, or a hybrid between it 
and some related species, or a related 
taxon that was succumbing to selec
tion pressure when the last remaining

specimen was collected by Boott in 
1862.

CALAMAGROSTIS CANADENSIS 
(M ICH X.)PB. and 
C. LANGSDORFII (LINK) TRIN.

These two species belong to a semi- 
apomictic complex in which not only 
morphological gradations sometimes 
seem to transect some character com
binations thought to be of importance 
in separating the taxonomic groups, 
but in which cytological data may 
also be confusing. Both can, however, 
be explained either by the fact that 
the haplomes making up these com
plexes are closely related, or by the 
occurrence of hybridization and rare 
backcrosses. Often, however, the cyto
logical confusion is probably caused 
by uncritical acceptance of names 
used by authors of flora manuals.

The chromosome numbers so far 
reported for the complex under the 
name C. Langsdorfii are: 2n =  28 
(Tateoka 1954a, 1959; Sokolovskaja
1963), 2n =  42 (Sokolovskaja 1963), 
2n =  56 (Sokolovskaja & Strelkova 
1948a; Bocher & Larsen 1950), 
whereas the numbers reported under 
the name C. canadensis are: 2n =  42 
(Nygren 1954; Bowden 1960), 2n =
c. 52 (Jorgensen, Sorensen & Wester- 
gaard 1958), 2n =  56 (Nygren 1954; 
Stebbins, in Jorgensen, Sorensen & 
Westergaard 1958; Bowden 1960), 
and 2n =  45, 48, 49, 51, 62, 65, 66 
(Nygren 1954).

In the alpine zone of Mt. Wash
ington and in the surrounding low
lands, two distinct types of this com
plex are encountered, in addition to 
less frequent intermediates. The ex
tremes have been identified as C. 
canadensis var. scabra  (Presl) Hitchc. 
and var. Macouniana (Vasey) Steb
bins, and the somewhat intermediate 
plants as var. robusta Vasey, by recent 
American authors (Stebbins 1930; 
Fernald 1950; Hitchcock & Chase



1951; Gleason 1952). The var. Ma- 
couniana and var. robusta are, among 
other differences, distinguished by 
having flowers distinctly smaller than 
those of var. scabra (cf. Stebbins 1930; 
Harris 1964).

Some authors have been of the 
opinion (Britton & Brown 1913; Ryd- 
berg 1922; Bocher, Holmen & Jakob- 
sen 1957) that the var. scabra is the 
species C. Langsdorfii, whereas Steb
bins (1930), Fernald (1950), Gleason 
(1952), Hitchcock & Chase (1951), 
Jorgensen, Sorensen & Westergaard
(1958), Nygren (1954, 1958) and 
others maintain that all the North 
American plants belong to C. canad
ensis and its races mentioned above. 
Hulten (1941-50, 1962) and Tolmat- 
chev (1964), however, maintain that 
what is called C. canadensis var. sca
bra actually is C. Langsdorfii, where
as the other American varieties belong 
to C. canadensis s.str. As far as the 
present writers are able to judge from 
their comparisons of descriptions and 
materia], the latter view ought to be 
retained, and it can easily be sup
ported by available cytological evi
dence. When these species are strictly 
delimited, the species C. Langsdorfii 
is a plant with 2n =  56 chromosomes, 
and its distribution is almost circum- 
polar, since it reaches from Greenland 
westward to Scandinavia (cf. Hulten 
1962; Tolmatchev 1964). The species 
C. canadensis s.str. is then an Ameri
can plant with 2n =  42 chromosomes, 
ranging from Newfoundland to Alaska 
as shown by Hulten (1962), whereas 
the eastern Asiatic plants with 2n =
28 chromosomes reported by Tateoka 
(1954a, 1959) and Sokolovskaja (1963) 
apparently belong to the species C. 
angustifolia Kom. (cf. Tolmatchev
1964). The aneuploid numbers re
ported from American localities by 
Nygren (1954) apparently are hybrid 
derivatives, whereas the number 2n =  
42 mentioned by Sokolovskaja (1963) 
from Kamchatka is likely to have

been either an occasional triploid C. 
angustifolia or a hybrid between this 
species and C. Langsdorfii.

On Mt. Washington, C. Langsdorfii 
is frequent between stones in unpro
tected places in many parts of the al
pine and subalpine zones. Our ma
terial, from different localities, had 
2n =  56 chromosomes, although one 
sterile plant morphologically resem
bling C. Langsdorfii may have been a 
hybrid derivative with 2n =  66. The 
more heat-loving C. canadensis, how
ever, reaches into the subalpine zone 
only in snowbeds and sheltered local
ities with much seepage water, such 
as those above Huntington’s Ravine 
and Lakes-of-the-Clouds. The speci
mens we have seen in these places all 
belong to var. robusta as circum
scribed by Fernald (1950), and their 
chromosome number as counted on 
several specimens from both the habi
tats mentioned and also from lower 
elevations always has been 2n =  42.

HIEROCHLOE FRAGRANS
(W ILLD.) R. & S.

Recent cytological investigations 
have demonstrated that the circum- 
polar grass species H ierochloe odorata 
(L.) PB. of manuals is a complex of 
numerous segregates, characterized by 
different chromosome numbers com
bined with sterility and apomixis. The 
chromosome number so far most fre
quently reported is 2n =  28, whereas 
2n =  42 and 56 have only been dis
covered recently. All three numbers 
have been reported from Scandinavia 
by G. Weimarck (1963), who is mak
ing a detailed cytotaxonomical review 
of the complex, whereas in North 
America 2n =  28 has been reported 
by Church (in Myers 1947), Love & 
Love (1956) Norstog (1960) and Reed
er & Norstog (1961), and 2n =  56 
bv Church (in Myers 1947), Norstog 
(1957, 1960, 1963), Bowden (1960), 
Reeder & Norstog (1961) and Love 
& Love (in Solbrig & Love 1964). The



number 2n =  42, however, has not 
yet been reported from the North 
American continent, but it has been 
found in populations on the Eurasiatie 
continent from Japan and Sakhalin in 
the east to Scandinavia in the west 
(Avdulov 1928, 1931; Vaarama, in 
Love & Love 1948; Sokolovskaja 
I960; Tateoka 1954a,b, 1959; Sorsa 
]963b; G. Weimarck 1963).

These data are in conformity with 
the observations by many critical 
taxonomists, from Willdenow (1805) 
to Clirtek & Jirasek (1964), who have 
tried to classify the variation of the 
collective species into more distinctly 
defined taxa at the specific and sub
specific levels. It is not their fault 
that taxonomists, seeing only a con
tinuous intergrading series of external 
morphological characters, have ig
nored their efforts and continued to 
treat the complex as a single species 
without subdivisions. Few have gone 
as far as Hulten (1962) when he 
claimed the complex to be “not very 
variable,” recognizing only the typical 
subspecies and a single additional 
subspecies.

In fact, the H ierochloe odoraia 
complex is typical of groups of sibling 
species whose morphological char
acters are unreliable as the prime basis 
of identification. Knowledge of the 
chromosome numbers, however, is an 
important additional datum which 
makes possible the grouping of char
acters that are connected with the re
productive barriers effected by the 
difference in chromosome number. In 
this particular case, these groups of 
characters have already been observed 
by conventional taxonomists, for the 
American populations and probably 
also for the Eurasiatie taxa. Further 
detailed studies may improve upon the 
available groupings and give clearer 
indications as to which variations are 
specific and which are better regarded 
as subspecific.

Authors of recent North American

manuals generally ignore the fact that 
what is called H ierochloe odorata in 
this part of the world differs from the 
common Eurasiatie plant which must 
be regarded as II. odorata s.str., 
whereas authors of the early 19th 
century were aware of its distinction. 
Willdenow (1805) described the Amer
ican plant as the species Holcus frag
rant on the basis of material collected 
in the Hudson Bay region of Canada. 
He was, however, in some doubt as 
to the correctness of its specific rank, 
since it could be distinguished from 
typical European plants only by its 
much longer glumes that are smooth- 
tipped in the staminate flower, and 
the lemma margins which are not 
villous ciliate. Later authors, however, 
observed that the spikelets are larger 
and violet or dark-brown and the 
ligules about half as long (1-2 mm) as 
those of the European plant. Pursh 
(1814) accepted the taxon as a 
species, and so did also Roemer & 
Schultes (1817), who transferred it 
to the then recently described (Brown 
1810) genus H ierochloe as Hierochloe 
fragrans (Willd.) R. & S.

There can be no doubt that the 
North American 56-chromosome taxon 
is identical with H. fragrans, and its 
distinction from the 28-chromosome
H. odorata of Europe is clear. It is an 
apomictic plant which is widespread 
in North America within the limits 
mapped by Hulten (1962) for H. 
odorata on this continent; it seems 
likely that H. Bungeana Trin. from 
eastern Asia (Roshevitz 1934) may be 
one of its subspecies and probably al
so H. odorata ssp. pannonica recently 
described by Chrtek & Jirasek (1964), 
since both these taxa bear certain re
semblances to the American plant and 
the chromosome number 2n =  56 
apparently occurs all the way to Scan
dinavia, although this cannot be veri
fied without additional cytotaxonom- 
ical studies in Europe and Asia.

1’he 42-chromosome taxon from



Japan studied and reported by Tate- 
oka (1945a,b, 1959), from Sakhalin 
by Sokolovskaja (1960), from Russia 
by Avdulov (1928, 1931), from Fin
land by Vaarama (in Love & Love 
1948) and Sorsa (1963b), and from 
Sweden by G. Weimarck (1963) seems 
to be, at least as to its easternmost 
populations, identical with the species
H. glabra Trin.; Hulten (1962) inter
preted it as ssp. dahurica (Trin.) Hul
ten of his very inclusive H. odorata. 
The Russian and Scandinavian reports 
may indicate that this species from 
eastern Asia actually is an Eurasiatic 
plant ranging from the Pacific to the 
Atlantic Ocean, although the western 
populations may perhaps represent a 
different and distinct species not pre
viously recognized by taxonomists.

In addition to H. fragrans, another 
species of the H. odorata  complex 
occurs in eastern North America. It 
was described by Bicknell (1898) as 
Savastana Nashii and later transferred 
to H ierochloe by Kaczmarek (1914) 
as H. Nashii (Bickn.) Kaczmarek. It 
is distributed along the coast in tem
perate northeastern America and dif
fers from H. fragrans in its slender 
growth habit, its glumes pointing for
ward instead of being slightly bent 
upwards at the tips, and in the nar
rower, distinctly awned glumes. In 
addition, it flowers much later than 
does H. fragrans. It was accepted as 
a species by Fernald (1950) but in
cluded in the synonymy of H. odorata 
by Hitchcock & Chase (1951), Gleason 
(1952) and Gleason & Cronquist
(1963). Its specific status was confirm
ed by Norstog (1960) and Reeder & 
Norstog (1961), who showed it to be 
an amphimictic and fertile tetraploid 
with 2n “  28 chromosomes, as con
trasted to the highly infertile and 
probably apomictie Eurasiatic tetra
ploid H. odorata s.str. The 28-chromo
some plants studied by Church (in 
Myers 1947) likely belonged to this 
American species, whereas the tetra

ploid colony observed by Love & 
Love (1956) near Winnipeg in Man
itoba belonged to the highly sterile 
European species which seems to be 
met with occasionally as an intro
duction near cultivated areas on this 
continent.

HIEROCHLOE MONTICOLA
(BIGEL.) LOVE & LOVE

As demonstrated by Sorensen 
(1954), the Greenland and eastern 
North American plant, until then re
garded as the circumpolar H ierochloe 
alpina (Sw.) R. & S., actually includes 
two distinct and apomictic taxa, of 
which II. alpina s.str. is a widespread 
arctic plant of continental climates, 
whereas the more southern taxon, 
H ierochloe monticola (Bigel.) Love & 
Love of which H. orthantha Th. Sor. 
is a synonym (cf. Love & Love, in 
Love & Solbrig 1964), seems to be 
better adapted to a more oceanic cli
mate. Cvtologically, the typical II. 
alpina is characterized by the chromo
some number 2n =  56, as reported 
from Spitsbergen by Flovik (1938, 
1940), Greenland by Sorensen (1954), 
Japan by Tateoka (1954a, 1959), the 
Russian Arctic by Sokolovskaja & 
Strelkova (1960), Sakhalin and 
Kamchatka by Sokolovskaja (1960,
1963), and northern and eastern 
Canada and the northeastern United 
States by Bowden (1960) and Love 
& Love (unpubl.). H. monticola, 
however, has 2n =  63 chromosomes, 
as reported from Greenland by 
Sorensen (1954) and Jorgensen, 
Sorensen & Westergaard (1958), 
and from Mt. Washington, New 
Hampshire, by Love & Love (in Love 
& Solbrig 1964).

The northeastern apomictic II. 
monticola djffers from II. alpina in 
having seven additional chromosomes 
whose origin is uncertain. It also 
djffers from H. alpina in several mor
phological characters, though its most 
apparent characteristics are the



straight awns, not or only slightly 
twisted and inserted near the apex 
of the staminate lemmas, whereas the 
awns of H. alpina are geniculate and 
strongly twisted and inserted below 
the middle of the staminate lemmas. 
The loosely caespitose or shortly 
creeping habit of H. monticola may 
be contrasted with the densely caes
pitose habit of H. alpina. Good pic
tures of the northeastern American 
species are given by Sorensen (1954), 
who also refers to Flora Danica tab. 
1508, but they are also found in 
Hitchcock & Chase (1951, fig. 793, 
p. 547) and Harris (1946, p. 69; 1964, 
p. 43).

Hulten (1962) regarded the 63- 
chromosome taxon as a variety of the 
“comparatively uniform species” II. 
alpina and proposed but did not vali
date a new combination. The still too 
limited evidence on the origin of this 
taxon seems to favor a treatment at the 
species level rather than at the agamo- 
species (subspecies) level (cf. Love 
1960). The map of its distribution 
given by Hulten (1962) shows it as 
occurring only in Greenland, whereas 
Sorensen (1954) listed it also from 
some northeastern American moun
tains south to Mt. Washington; in 
fact, it replaces H. alpina in a size
able area in northeastern America.

The original description of the 
species Holcus monticola, on which 
the combination H ierochloe monticola 
is based (Love & Love, in Love & 
Solbrig 1964), was given by Bigelow 
(1816) in his report of his first studies 
of the flora of Mt. Washington, with 
the words “glumis trifloris, herma
phrodite intermedio diandro, masculis 
lateralibus triandris, valvula exteriore 
dorso aristata.” It was redescribed, as 
H ierochloe orthantha, by Sorensen 
(1954) from Greenland. The type 
locality of the species is Mt. Wash
ington, most likely what is now called 
the Alpine Garden, where this grass

is very common in moist meadows 
along brooks.

ERIOPHORUM VAGINATUM L.
This circumpolar species falls into 

three reasonably distinct geographical 
races which ought to be regarded as 
good subspecies. The typical ssp. 
vaginatum  has a European, west and 
north Asiatic range, whereas ssp. 
spissum  (Fern.) Hulten occurs in North 
America. The southeast Asiatic plant, 
of Manchuria, North Korea, Japan, 
Sakhalin, and the Kuriles (Koyama 
1958), which was mapped by Hulten 
(1962) as E. humile Turcz., an ap
parently invalid name for E. Fauriei 
E. G. Camus, does not seem to have 
been named at the subspecies level. 
We therefore propose for it the name 
Eriophorum vaginatum  ssp. Fauriei 
(E. G. Camus) Love & Love comb, et 
stat. nov. (based on Eriophorum  
Fauriei E. G. Camus, in Lecomte, 
Not. Syst. 1 (1910), p. 249).

The plants of the alpine zone of Mt. 
Washington belong, naturally, to the 
American ssp. spissum. Its chromo
some number is 2n =  58 as deter
mined on plants from Manitoba by 
Love (1954) and confirmed on ma
terial from Mt. Washington by the 
present writers. The ssp. vaginatum  
from Scandinavia has the same num
ber, as reported by Hakansson (1928), 
Love (1954), and Sorsa (1963b), 
and the eastern Asiatic ssp. Fauriei 
likewise has 2n =  58 chromosomes 
as reported by Tanaka (1942, 1948) 
from Japan.

BAEOTHRYON CAESPITOSUM
(L.) A. DIETR.

Cytotaxonomical criteria are recog
nized as being extremely important in 
distinguishing closely related taxa at 
or below the level of species (Love
1964), whereas their significance is 
minor at or above the generic level 
(Love 196-3). However, there are



cases in which knowledge of basic 
numbers and chromosome morphology 
seems to be fundamental in recog
nizing differences between evolution
ary lines and critical levels within 
large and variable genera in which 
the more or less intergrading mor
phology has defied previous attempts 
at a phylogenetic classification. This 
seems to be the case in the tribe 
Scirpeae of the family Cyperaceae, 
which has been categorized by cer
tain morphological and anatomical 
criteria into a few genera by some 
authors and into many by others 
(Clarke 1908; Beetle 1945; Koyama 
1958, 1961). Available cytological 
data seem to indicate that a splitting 
into several small genera is phylo- 
genetically sound within this tribe. 
The classification proposed by Koy
ama (1958, 1961a,b, 1962) seems to 
be generally supported by cytological 
evidence, with the exception of the 
unnecessary lumping in the genus 
Scirpus.

Although Koyama (1958) united 
Scirpus and Eriophorum  and deposed 
the subgenus Eriophoropsis (Palla) 
Raymond from the latter to form a 
series of the group Baeothryon, avail
able cytological data support the treat
ment proposed by Raymond (1954). 
Eriophorum  subgenus Eriophorum  
and subgenus Eriophoropsis are close
ly related as far as number and mor
phology of chromosomes are concern
ed, and both differ in these respects 
from species of Baeothryon  s.str. Cyto
logical information is still lacking re
garding species of Eriophorum  sub
genus Erioscirpus (Palla) Raymond, 
which Koyama (1958) placed as the 
series Lachnophorum  of his collective 
Baeothryon. However, for reasons of 
morphological similarity we are in
clined to prefer the treatment pro
posed by Raymond (1957), at least 
until contrary cytological evidence 
shows this to be untenable. The 
species of Koyama’s (1958) group

Baeothryon  section Baeothryon, which 
he divided into the arctic-alpine- 
boreal series Baeothryon  and the high- 
alpine-tropical Asiastic series Anthc- 
lophorum, apparently form a morpho
logically and cytologically homo
geneous group if the species Scirpus 
hucbonianus (Michx.) Fern., with 
its relatively broad, silky, hypogynous 
bristles and 58 chromosomes of the 
Eriophorum  type, is restored as 
Eriophorum alpinum  L. Since B aeo
thryon so restricted is as distinct from 
Eriophorum  and Scirpus s.str. as 
these genera are different from 
each other, it deserves recog
nition as a genus in its own right and 
has been so accepted under the name 
Trichophorum  Pers. by many Euro
pean taxonomists, including Hart
man (1849), Roshevitz (1934), Hy- 
lander (1955), Love & Love (1961b), 
Clapham, Tutin & Warburg (1962), 
Lid (1963), and H. Weimarck (1963). 
This is, however, a misapplication of 
the generic name Trichophorum, since 
its type species is Scirpus cyperinus 
Kunth (Koyama 1958), and so the 
correct name for the genus seems to 
be Baeothryon  Ehrh. ex A. Dietr. of 
which B. caespitosum  (L.) A. Dietr. 
is the type species.

The genus Baeothryon  in the strict 
sense as here proposed includes the 
following seven species grouped into 
two subgenera:
subgenus Baeothryon

Baeothryon caespitosum  (L.) A. 
Dietr.
Baeothryon pumilum (Vahl) Love 
& Love, comb, nov., based on Scir
pus pumilus Vahl, Enum. II (1806), 
p. 243.
Baeothryon Clementis (M.E. Jones) 
Love & Love, comb, nov., based on 
Scirpus Clementis M. E. Jones, in 
Contrib. West. Bot. 14 (1912), p. 
21.
Baeothryon Clintonii (A. Gray) 
Love & Love, comb, nov., based on



Scirpus Clintonii A. Gray, in Amer. 
Journ. Sci. II, 38 (1864), p. 290.
Baeothryon verecundum (Fern.) 
Love & Love, comb, nov., based on 
Scirpus verecundus Fernald, in Rho- 
dora 50 (1948), p. 284.

subgenus Anthelophorum (Ohwi) Love 
& Love, comb, et stat. nov., based on 
Scirpus subgenus Trichophorum  sec- 
tio Anthelophorum  Ohwi, in Mem. 
Coll. Sci. Kyoto Imp. Univ. Ser. B, 18
(1944), p. 95.

Baeothryon subcapitatum (Thwai- 
tes) Love & Love, comb, nov., 
based on Scirpus suhcapitatus 
Thwaites, Enum. PI. Zeyl. (1864), 
p. 351.
Baeothryon Mattfeldianum (Kuk.) 
Love & Love, comb, nov., based on 
Scirpus M attfeldianus Kukenthal, in 
Feddes Repert. 27 (1929), p. 108.
The type species of the genus, B. 

caespitosum, occurs on Mt. Washing
ton. It is a variable plant which in 
western Europe is met with as ssp. 
germanicum (Palla) Love & Love, 
comb, nov., based on Trichophorum  
germanicum  Palla, in Ber. Deutsch. 
Bot. Ges. 15 (1897), p. 468, whereas 
the typical ssp. caespitosum  is con
siderably more widespread and north
ern circumpolar. North American and 
Japanese authors (Beetle 1941; Fern
ald 1950; Gleason 1952; Koyama 
1958; Gleason & Cronquist 1963) 
seem to have mistaken ssp. german
icum  for the typical subspecies, there
fore accepting as an American race 
the so-called Scirpus caespitosus var. 
callosus Bigel., named from Mt. Wash
ington material by Bigelow (1824) 
and based on Scirpus bracteatus of 
Bigelow (1816). As pointed out by 
Hylander (1945), this variety is iden
tical with the North European ssp. 
austriacum  which is ssp. caespitosum , 
and it does not even “deviate slight
ly” from the European plant, as main
tained by Gleason (1952). Both these

subspecies are distinctly calciphobous.
In lowlands and hills in eastern 

North America a calciphilous race 
occurs, with slender, soft and more 
flexuous culms than occur in the typi
cal northern and alpine taxon. It has 
black to dark gray, submembraneous 
to scarious basal sheaths. This taxon 
was described, by Femald (1921), as 
Scirpus caespitosus var. delicatulus. 
Since most botanists have ignored 
this variety and have even left it out 
of manuals (Gleason 1952), it has not 
been widely collected. Its range is 
likely to be extended westward when 
it catches the attention of botanists 
collecting in calcareous regions from 
the east coast toward the Great Lakes. 
We are of the opinion that this is a 
major geographical race of consider
able significance and worthy of sub
specific rank, since on a morphological 
and ecological basis it is at least as 
distinctive as the western European 
ssp. germanicum. Although it is not 
met with in the alpine zone of Mt. 
Washington, where the typical ssp. 
caespitosum  is rare, a new combina
tion at the subspecific level is here 
proposed: Baeothryon caespitosum  
ssp. delicatulum (Fern.) Love & Love, 
comb, et stat. nov., based on Scirpus 
caespitosus var. delicatulus Fernald, in 
Rhodora 23 (1921), p. 25.

The present writers can confirm the 
chromosome number 2n =  104 for 
Mt. Washington material of ssp. 
caespitosum  and report the same num
ber for ssp. delicatulum  from the 
Gaspe Peninsula of the Province of 
Quebec. That number has been re
ported from European and Greenland 
material of ssp. caespitosum  (cf. Love 
& Love 1961b) and from Swedish 
material of ssp. germanicum  (Lov- 
kvist, in H. Weimarck 1963).

CAREX D EBILIS MICHX.
Carex debilis is an eastern North 

American species which has developed 
very distinctive populations some of



which have been described as species. 
The typical ssp. debilis is a plant of 
the southeast, reaching northward to 
southeastern Massachusetts and grow
ing in thickets, swamps, and clearings 
of low woods. In open woods, thick
ets, and meadows northward to New
foundland and as far south and west 
as Tennessee and Missouri this race 
is replaced by a subspecies which we 
prefer to name Carex debilis ssp. 
Rudgei (Bailey) Love & Love, stat. 
nov., based on C. debilis var. Rudgei 
Bailey, in Mem. Torrey Bot. Club 1 
(1889), p. 34; it was described as C. 
tenuis by Rudge (1804) and C. flexu- 
osa by Muehlenberg (in Willdenow 
1805), and as C. debilis var. Rudgei 
by Bailey (1889), a name accepted by 
Femald (1942) and later authors. An
other race, also worthy of subspecific 
rank because of its morphological and 
ecological distinctness, grows mainly 
east of the Alleghenies, in low woods 
and meadows of Pennsylvania south 
to Georgia; it was named C. alleghen- 
iensis by Mackenzie (1935) but C. 
debilis var. pubera  by Gray (1867) 
and was accepted as that variety by 
Femald (1942). We prefer to regard 
it as a subspecies and propose the 
following combination: Carex debilis 
ssp. pubera (A. Gray) Love & Love, 
stat. nov., based on C. debilis var. 
pubera A. Gray, Man. ed. 5 (1867), 
p. 593.

C. debilis ssp. Rudgei is common 
at low altitudes on Mt. Washington, 
rarely occurring in the subalpine zone, 
whereas in the alpine zone the var. 
strictior Bailey is a little more common 
in sheltered places. This variety differs 
from var. Rudgei in the wider leaves 
and the mature green perigynia which 
are only slightly longer than the scales, 
whereas the ripe perigynia of var. 
Rudgei are brown and twice as long 
as the scales. It is our impression that 
this taxon is a genetically conditioned 
alpine variety, although there still is 
the possibility that it may be only a

climatic modification, since it has not 
been cultivated outside the mountain 
zone.

In addition to the three subspecies 
mentioned, Femald (1942) accepted 
the two varieties interjeeta Bailey and 
intercursa Fern. Our observations 
confirm the suggestion by Fernald 
(1942) that the var. intercursa is only 
a group of fertile intersubspecific hy
brids between ssp. debilis and ssp. 
pubera; likewise, var. interjeeta shows 
all signs of being the corresponding 
hybrid swarm between ssp. debilis 
and ssp. Rudgei. For these reasons 
these varietal names can be considered 
superfluous.

The chromosome number 2n =  60 
has been counted by us on ssp. Rudgei 
var. Rudgei and var. strictior from 
Mt. Washington. The same number 
was reported from plants of var. Rud
gei from the province of Quebec by 
Moore & Calder (1964).

CAREX CAPILLARIS L.
On Mt. Washington and other 

eastern North American mountains 
this variable species is represented by 
its typically arctic-alpine ssp. capil- 
laris, and not by the much taller, low
land and forest ssp. chlorostachys 
(Steven) Love, Love & Raymond, 
which in American floras is usually 
designated as var. major Olney, an 
illegitimate homonym (cf. Love, Love 
& Raymond 1957).

CAREX CAPITATA L.
At least in eastern North America 

and probably all over the North 
American arctic-alpine area, the spe
cies Carex capitata is represented only 
by its ssp. arctogena (H. Sm.) Bocher. 
This subspecies is not even mentioned 
by Harris (1964) in his recent treat
ment of the alpine plants of New 
England.

JUNCUS TRIFID U S L.
This arctic-alpine species of sterile 

soils is typical of windswept areas



above timberline on Mt. Washington 
and other eastern North American 
mountains. A one- or two-flowered 
variation which has a looser and more 
slender habit with most of the basal 
sheaths prolonged into filiform blades 
often equalling the culm length, oc
curs locally. It has been reported 
from Mt. Pleasant and some lower 
localities by Pease (1924, 1964) and 
Harris (1964). The value of this vari
ation needs to be tested through culti
vation experiments, since there are 
indications that it may be affected by 
the environment. It has been identi
fied as the variety monanthos (Jacq.) 
Bluff & Fingerh. (=  ]. trifidus ssp. 
Hostii [Tauschl Hartm.; J. monanthos 
Jacq.) by Fernald (1950) and Gleason 
(1952), and as such accepted by Hul
ten (1958) who noted the information 
that it grows on limestone. This eco
logical distinction is typical of this 
taxon in the eastern Alps, the Apen
nines, and the lllyric Mountains 
(Janchen 1956-59), but it is not ap
propriate for the North American 
plant, which is unlikely to be identical 
with this endemic southern European 
taxon. It is better regarded as a name
less and doubtful taxon.

LUZULA SPICATA (L.) DC.
The species Luzula spicata, in the 

wide sense, has been reported to in
clude taxa with the three chromosome 
numbers 2n =  12, 14, and 24 in 
Europe (cf. Love & Love 1961b), 
whereas only the last number has so 
far been counted in populations west 
of the Atlantic. As shown by Chrtek 
& Krisa (1962), the plants with 2n 
=  24 chromosomes from northern 
Europe, the Alps, and some other 
central European mountains, belong 
to the reasonably uniform ssp. spicata, 
whereas the populations with 2n =  
12 chromosomes were described as 
ssp. mutabilis Chrtek & Krisa. Since 
these taxa not only differ in chromo
some number but in morphology and

distribution, it is hardly constructive 
to clutter up a species with a new 
subspecies which, without doubt, has 
a strong miscibility barrier towards 
the species in which it is placed, 
especially since a sounder and more 
valid conclusion would have been the 
revival of the name L. glomerata 
Mielichhofer for the taxon with 2n =  
12 chromosomes. Although Chrtek & 
Krisa (1962) apparently include the 
plants with 2n =  14 chromosomes in 
the new subspecies, this seems pre
mature, because the cytological evi
dence (Nordenskiold 1951) seems to 
indicate another status for these popu
lations.

When L. glomerata and the 14- 
chromosome unnamed taxon are ex
cluded from L. spicata it becomes a 
reasonably uniform species with a con
siderable range in northwestern Eur
asia. It occurs in central European 
mountains, and its range extends to 
eastern and western North America 
with some outposts in the mountains 
of Quebec and New England. The 
population of Mt. Washington is very 
uniform and is similar to plants from 
Greenland, Iceland, and northern 
Scandinavia; it is also characterized 
by 2n =  24 chromosomes. However, 
the plant of western North America, 
likewise tetraploid with 2n =  24 
chromosomes (Nordenskiold 1951; 
Love & Love, unpubl.), differs from 
the European and eastern North 
American populations in having dis
tinctly shorter capsules; it was de
scribed as a variety nova by Smiley
(1921), but its distinct distribution 
supports the view that it would be 
more correctly treated as a subspecies: 
Luzula spicata ssp. saximontana Love 
& Love, nom. nova, based on L. 
spicata var. nova Smiley, in Univ. of 
Calif. Publ. Bot. 9 (1921), p. 128.

STREPTOPUS AMPLEXIFOLIUS
(L.) DC.

Streptopus is a predominantly Asi



atic genus, of which S. amplexifolius 
is one of the few species reaching 
Europe and America. Described from 
Czechoslovakia, its ssp. amplexifolius 
is typical of central and southern Euro
pean mountains. The eastern Asiatic 
populations belong to S. amplexifolius 
ssp. papillatus (Ohwi) Love & Love, 
stat. nov., based on S. amplexifolius 
var. papillatus Ohwi, in Bot. Mag. 
Tokyo 45 (1931), p. 185, whereas 
numerous varieties described by Fas- 
sett (1935) are superimposed on S. 
amplexifolius ssp. americanus (Schul
tes) Love & Love, stat. nov., based 
on S. amplexifolius var. americanus 
Schultes, Syst. Veget. ed. 7 (1829), p. 
311, with the exception of var. oreo- 
polus and var. denticulatus, which 
are sterile triploid hybrids between 
ssp. americanus and S. roseus ssp. 
roseus and ssp. longipes respectively 
(cf. D. Love & Harries 1963). The 
chromosome number of ssp. am eri
canus from Mt. Washington is 2n =  
32, as previously reported for this and 
other races of the species by various 
authors (cf. Love & Love 1961b, D. 
Love & Harries 1963).

STREPTOPUS ROSEUS MICHX.
This predominantly eastern North 

American species is represented in 
western mountains from Alaska to 
Washington by the ssp. curvipes (Vail) 
Hulten; in the Great Lakes area its 
populations belong to ssp. longipes 
(Fern.) Love & Love, comb, et stat. 
nov., based on S. longipes Fernald, 
in Rhodora 8 (1906), p. 71; whereas 
in the eastern states the ssp. roseus, 
with the widespread northern and 
alpine var. perspectus Fassett, is pre
dominant. On Mt. Washington only 
the variety perspectus is met with, 
and it is characterized by the chromo
some number 2n =  16 (D. Love & 
Harries 1963), as is also material of 
ssp. curvipes from the Yoho Valley 
in British Columbia and of ssp.

longipes from southern Manitoba 
studied by the present writers.

VERATRUM VIRIDE AIT.
The North American species Ver- 

atrum viride is represented in the 
eastern parts of the continent, from 
the coast to Minnesota, by its typical 
ssp. viride, whereas in the western 
mountains it is replaced by the ssp. 
Eschscholtzii (A. Gray) Love & Love, 
comb, et stat. nov., based on V. 
Eschscholtzii A. Grav, in Ann. Lyc. 
Nat. Hist. N.Y. 4 (1837), p. 119 to 
which Breitung (1957) accorded 
varietal rank.

These American races are closely 
related to some eastern Asiatic taxa 
described as species and recently dis
cussed by Tolmatchev (1962). All 
these taxa and the Eurasiatic complex 
V. album  L. are characterized by the 
same chromosome number, 2n =  32, 
and it is possible that they would be 
more correctly regarded as subspecies 
and varieties of a single species with 
a split-up circumpolar distribution. 
The chromosome number 2n =  32 
has been verified by the present writ
ers on Mt. Washington material of 
ssp. viride and of material of ssp. 
Eschscholtzii from the Rocky Moun
tains of Alberta.

LYSIELLA OBTUSATA
(PURSH) RYDB.

Generic delimitation in the boreal 
orchids has long been a matter of 
dispute. During the last generations 
this has involved two opposing view
points; the first maintained chiefly by 
American botanists regards the unity 
of the wide genus Iiabenaria  as a mat
ter of principle (cf. Ames 1910; Cor- 
rell 1950; Fernald 1950); the other, 
generally held by European authors, 
divides this group into several smaller 
genera, like Coeloglossum, Leucorchis, 
and Platanthera, distinguished tech
nically by a number of characters.



Splitting of the genus Habenaria 
into smaller units was primarily based 
on morphological characters. Lately, 
cytological observations have given 
strong support to some, though not 
all, of these proposals, since it has 
been found that many of the segre
gate genera show distinct differences 
in the size and basic numbers of their 
chromosomes. This is the case, e.g., 
in the group separated as Lysiella by 
Rydberg (1900). Though accepted 
as a part of the genus Platanthera by 
recent Scandinavian botanists (Hul
ten 1941-50, 1943, 1950, 1962; Hy- 
lander 1955; Love & Love 1961b), 
Afzelius (1922) had pointed out that 
the chromosomes are smaller and 
more variable in this group than in 
other European representatives of 
Platanthera. This observation we are 
able to confirm for the American 
species. It is our opinion that Lysiella 
is correctly treated as a genus distinct 
from Platanthera proper.

Most authors have kept the Ameri
can and Eurasiatic taxa of Lysiella as 
distinct species. Hulten (1943, 1962), 
however, “in view of the conditions 
in Alaska” where both taxa seem to 
occur, concluded that they were best 
treated as two subspecies of a single 
species. We are at variance with this 
opinion because we can confirm the 
observation by Humphrey (1933, 
1934) that the American taxon has 
2n =  42 chromosomes, whereas the 
Eurasiatic species has 2n =  126 
chromosomes, as shown by Afzelius
(1922) and Love (1954). This is not 
a case of simple polyploidy, and it 
provides strong support to the mor
phological, geographical, and eco
logical observations which have pre
viously been used in support of the 
separation of these taxa at the species 
level. The North American species 
L. obtusata (Pursh) Rydb. is rather 
common at lower levels and rare in 
the alpine zone of Mt. Washington 
and other eastern North American

mountains and also in the subarctic, 
whereas the Eurasiatic-Alaskan spe
cies L. oligantha (Turcz.) Nevski is 
very rare and highly localized in a 
few areas in Eurasia, as demonstrated 
by Hulten (1962).

LISTERA CORDATA (L.) R. BR.
Listera cordata is rare on Mt. Wash

ington, where it is represented by the 
amphi-Atlantic ssp. cordata, popula
tions of which, on both sides of the 
ocean and on the oceanic islands, are 
variable but basically similar, so that 
no distinct varieties seem to be met 
with within its limits. In the Pacific 
area of this circumpolar species, how
ever, the reasonably distinct Listera 
cordata ssp. nephrophylla (Rydb.) 
Love & Love, comb, et stat. nov., 
based on Listera nephrophylla Ryd
berg, in Mem. New York Bot. Gard. 
1 (1900), p. 108, occurs, and on it is 
superimposed at least one distinct 
variety, var. japonica Hara.

ALNUS VIRIDIS VILL.
Hulten (1941-50) suggested that 

Alnus viridis Vill. of central Europe, 
the subarctic-boreal-alpine A. crispa 
(Ait.) Pursh and the amphi-Paeific A. 
sinuata (Regel) Rydb. ought to be 
regarded as conspecific subspecies. 
Difficulties in deciding about the pri
ority of the names viridis and crispa, 
which were thought to have been 
published in the same year, apparent
ly caused Hulten to refrain from mak
ing the necessary transfers, although 
there could be no doubt as to the 
soundness of this suggestion.

Later investigations on the pub
lishing date of Villar’s description 
(Stafleu 1963) have, however, shown 
that it was published in 1788, or the 
year before the publication of Betula 
crispa by Aiton (1789). Therefore, 
Alnus viridis is the oldest name for 
the collective species. Its ssp. viridis 
is central European, whereas in the 
subarctic of Eurasia and America it



is represented by ssp. crispa (Ait.) 
Love & Love, comb, et stat. nov., 
based on Betula crispa Aiton, in Hort. 
Kew. 3 (1789), p. 339, and in the 
amphi-Pacific area by ssp. sinuata 
(Regel) Love & Love, comb, nov., 
based on A. viridis 8 sinuata Regel, in 
De Candolle: Prodromus 16, 2 (1864), 
p. 183, quoad descr. et spec, ex 
Kodiak et Sitka; A. crispa ssp. sinuata 
(Regel) Hulten, 1941-50. It is possible 
that a few more subspecies may occur 
in eastern Asia (cf. Hulten 1941-50), 
although it is equally likely that these 
taxa could be more appropriately 
superimposed as varieties on ssp. 
sinuata, as is the case with at least 
one variety of ssp. crispa in eastern 
North America, described by Fernald 
(1904, 1913). A. viridis ssp. crispa has 
a circumpolar subarctic-boreal range 
with a present gap from Greenland to 
arctic Russia, although it was present 
in Iceland until the middle of the 
Pleistocene (Thorarinsson 1963). On 
Mt. Washington ssp. crispa is repre
sented by the typical variety crispa 
at higher altitudes, whereas at lower 
levels that race is replaced by var. 
mollis Fern. Both are characterized 
by the chromosome number 2n =  28 
typical of the other subspecies.

BETULA PUBESCENS EHRH.
It is evident that Betula puhescens 

is represented in subarctic-alpine east
ern North America by races closely 
related to what is collectively named 
ssp. tortuosa (Ledeb.) C. K. Schneid. 
from subarctic Europe and Iceland. 
In Scandinavia, Scotland, and Iceland 
the subalpine birches of this sub
species seem to consist of a mixture 
of several races which are hybridizing 
away their distinguishing character
istics, although some may occasionally 
be met with in almost pure condition 
(Love & Love 1956). In North Amer
ica, however, the subarctic-alpine 
races of B. pubescens are classifiable

into two subspecies, one of which, 
ssp. minor (Tuckerm.) Love & Love, 
occurs as a pure population in the 
White Mountains of New Hampshire, 
and the other, ssp. borealis (Spach) 
Love & Love, comb, et stat. nov., 
based on Betula borealis Spach, in 
Ann. Sci. Nat. ser. 2, 15 (1841), p. 
196, in unmixed stands in the Labra
dor Peninsula and Greenland. How
ever, in subarctic and subalpine lo
calities in southern Labrador and in 
the mountains of Gaspe, New York, 
and New England north of the Presi
dential Range the two subspecies are 
mixed so that pure individuals are 
rare. It is ssp. borealis which has been 
identified as ssp. tortuosa from Green
land by Lange (1880, 1887), Fernald
(1945), Bocher, Holmen & Jakobsen 
(1957) and others. It and the other 
North American subspecies differ from 
the Ieelandic-Scandinavian plants in 
some technical characters, and also in 
their autumn coloring which is clear
ly orange as contrasted to the yellow 
colors of the Icelandic and Scandi
navian birches.

PARONYCHIA ARGYROCOMA
(MICHX.) NUTT.

This species is a rare eastern North 
American plant, typical of the south
ern Appalachians, where its ssp. ar- 
gyrocom a grows. It is represented in 
a few localities in the mountains of 
New Hampshire and Maine and on 
an island in the Merrimac River near 
Newburvport, Maine, by a morpho
logically and geographically distinct 
race described by Fernald (1906). Al
though Fernald (1906, 1950) regard
ed this race as a variety only, it is 
sufficiently distinct both morphologi
cally and geographically, and com
pletely isolated geographically from 
the southern populations of the species, 
to be regarded as a good subspecies. 
Therefore, we propose for it the fol
lowing combination: Paronychia ar- 
gyrocom a ssp. albimontana (Fern.)



Love & Love, stat. nov., based on P. 
argyrocoma var. albimontana Femald, 
in Rhodora 8 (1906), p. 103. The 
race is known from some of the 
southern peaks of the Presidential 
Range but not from Mt. Washington 
itself (cf. Pease 1964), and its dis
junct range indicates a drastic re
duction of a previously wider distri
bution.

MINUARTIA GROENLANDICA
(RETZ.) OSTENF.

The authoritative treatment by 
Femald (1919) of the very hetero
geneous group Arenaria as a single 
genus has been uncritically accepted 
by all later North American authors, 
whereas European botanists have gen
erally distinguished at least the genera 
Arenaria, Minuartia, Moehringia, and 
Honckenya. Recent cytological studies 
seem to support the latter treatment, 
and so does the detailed morphologi
cal revision of the Alsinoideae re
cently published by McNeill (1963). 
He treats the species Minuartia groen- 
landica as a member of the section 
Uninerviae (Engl.) Mattf., which is 
said to be an eastern North American 
group, comprised of not more than 
five species. McNeill is mistaken, 
however, when he regards all these 
species as annuals, since typical M. 
groenlandica is distinctly perennial 
(cf. Lange 1880).

M. groenlandica has a small con
tinuous range in northern Labrador 
and Greenland and occurs disjunctly 
in alpine situations further south. In 
the foothills and low mountains of 
Maine, New Hampshire, Pennsyl
vania, and south to South Carolina 
and Tennessee, it is represented by a 
race which seems to be either annual 
or short-lived perennial; with sepals 
shorter than those of the main race; 
with stems simple or somewhat 
branched or indistinctly tufted as 
contrasted to the tussock-forming typi
cal race. This taxon has been cited

as a species by Michaux (1803), Matt- 
feld (1921), Small (1933) and others, 
whereas Femald (1919) argued that it 
could only be regarded as a variety of 
what he called Arenaria groenlandica, 
an opinion accepted by Maguire
(1951). As far as we are able to 
judge, it is a geographical race of 
such a distinction as to warrant its 
acceptance at the subspecific level. 
As such its name ought to be: Minu
artia groenlandica ssp. glabra (Michx.) 
Love & Love, stat. nov., based on 
Arenaria glabra Michaux, FI. Bor. 
Amer. 1 (1803), p. 274. Both ssp. 
groenlandica and ssp. glabra have the 
chromosome number 2n =  20. Their 
relationship to M. groenlandica from 
southern Brazil, reported by Smith & 
Downs (1960) and discussed by Hul
ten (1964), is unknown.

SILENE ACAULIS (L.) JACQ.
This arctic-alpine cushion plant oc

curs at varying latitudes and altitudes 
and in diverse climates. It has been 
divided into species, subspecies, and 
varieties by taxonomists. The eastern 
and arctic North American plant, 
which is morphologically distinct 
from typical S. acaulis of Scandinavia, 
has long been referred to as var. 
exscapa (All.) DC. and identified with 
the taxon described from the Alps. 
This interpretation, which was first 
made by Rohrbach (1868), has been 
perpetuated in all American manuals 
published in recent decades, and also 
in the revision by Hitchcock & Ma
guire (1947), despite the fact that it 
does not fit the original description 
of the Alpique plant.

It is the opinion of the present 
writers, based on studies of consider
able material, that the S. acaulis com
plex includes several subspecies, some 
of which are divided into varieties of 
less distinction. The arctic and eastern 
American race is, accordingly, the 
well-defined ssp. arctica Love & Love, 
subsp. nova: Planta caespitosa. Cauli-



bus fere 3-5 mm longis. Foliis fere 
ciliolatis. Pedunculis brevis. Calyc- 
ibus 3.5-5.5 mm longis; laminis peta- 
lorum obovatis, emarginatis, fere 
auriculatis. Capsulis 3.5-6.0 mm longis, 
ovoideis vel umiformis, sessilis, dentis 
solum exsertis.—Typus: Cowpasture, 
Mt. Washington, July 26, 1958. Love 
& Love 7530, in Herb. Mus. Univ. 
Coloradensis.—This subspecies is char
acterized by short stems, mostly cilio- 
late leaves, short peduncles and ovoid- 
urnal sessile capsules of which only 
the teeth are exserted. Its range out
side of arctic-subarctic America in
cludes Iceland, Jan Mayen, and Spits
bergen. It is replaced in the southern 
Rocky Mountains by ssp. subacaules- 
cens (T. N. Williams) Hitchc. & Ma
guire which also reaches Alaska and 
perhaps eastern Asia, whereas in 
northern Europe the species is repre
sented by ssp. acanlis, and in central 
Europe by ssp. acaulis and ssp. ex- 
scapa (All.) Vierh. and their varieties.

SAXIFRAGA HYPERBOREA R. BR.
It has recently been demonstrated 

(Love & Love 1956; Bocher, Holmen 
& Jakobsen 1957; Jorgensen, Soren
sen & Westergaard 1958) that the 
taxon usually classified as Saxifraga 
rivularis L. from northern lands, some
times with some subdivisions (Polunin 
1940; Hulten 1941-50) but more often 
without such qualifications (Femald 
1950; Porsild 1957; Wiggins & Thom
as 1962) actually consists of two mor
phologically, geographically, and cy- 
tologically distinct species. S. rivularis 
L. s.str. is a subarctic-boreal-alpine 
taxon with the tetraploid chromosome 
number 2n =  52, whereas in the 
arctic regions and in the alpine zones 
of some mountains farther south in 
North America it is replaced by a 
diploid taxon (2n =  26). This diploid 
is conspicuous by its smaller size and 
the creeping stems and runners, as 
compared with the caespitose growth 
form of the tetraploid. The arctic-

alpine taxon was described as S. hy
perborea  R. Br. from arctic Canada 
by Brown (1823). Its distribution 
seems to be circumpolar, although the 
fact that it has been ignored by most 
botanists until very recently makes it 
difficult to ascertain its true range. 
The observation, by Porsild (1964), 
that both taxa grow together in the 
Canadian Arctic, indicates their lack 
of reproductive miscibility and fur
ther strengthens the claim of their 
being distinct species. A related taxon, 
still cytologically unknown, occurs in 
the southern Rocky Mountains; it has 
been named S. debilis Engelm.

All previous records from Mt. Wash
ington (cf. Harris 1964) mention but 
S. rivularis, but every plant thus iden
tified from that region belongs to S. 
hyperborea, as do most records of the 
former species from northeastern 
American mountains, Labrador Pen
insula, and the eastern Arctic. In the 
Presidential Range, S. hyperborea  
seems to be confined to moist regions 
in the Great Gulf down to about 1600 
m.s.m., although it also grows abun
dantly in areas moistened by seepage 
water behind and close to the build
ings at the summit of Mt. Washington.

SORBUS GROENLANDICA
(C. K. SCHNEID.) LOVE & LOVE.

This shrub or small tree of the 
Labrador Peninsula, Greenland, and 
a few alpine outposts in eastern North 
America has long been a controversial 
taxonomic problem. It was originally 
described, by Schneider (1906), as a 
variety of Sorbus am ericana Marsh, 
which it resembles in many respects. 
Later, it was transferred, by Jones
(1939), to S. decora  (Sarg.) C. K. 
Schneid. since its somewhat greater 
resemblance to this species was re
garded as an important taxonomic 
criterion. Cytological observations 
have, at last, solved this problem and 
shown the reason for the difficulties 
in assigning the taxon to either of



these two species. S. am ericana is a 
diploid species with 2n =  34 chromo
somes, as shown by Sax (1931), Love 
(1954), and Love & Love (un- 
publ., material from Mt. Wash
ington), and the same number. 
2n =  34, characterizes S. decora  from 
the Riding Mountains of Manitoba 
and Bic in the province of Quebec, 
as counted by the present writers. The 
taxon groenlandica, however, is a 
tetraploid with 2n =  68 chromosomes, 
as reported from Greenland by Bocher 
& Larsen (1950) and Holmen (in 
Jorgensen, Sorensen & Westergaard
1958) and confirmed on Mt. Washing
ton material by the present writers. 
Therefore, it certainly is a good spe
cies, and the difficulties in assigning 
it as a variety to either one of its 
putative parents am ericana and decora  
are simply caused by the fact that it 
is characterized by a mixture of the 
external morphology of both these 
species from which it has, most likely, 
evolved by alloploidy long ago, as 
indicated by the relict areas of some 
of its southernmost populations. We 
therefore propose the following new 
combination:

Sorbus groenlandica (C. K. Schneid.) 
Love & Love, comb, et stat. nov., 
based on S. am ericana var. groen
landica C. K. Schneider, in Bull. Herb. 
Boiss. II, 6 (1906), p. 314.

SPIRAEA SEPTENTRIONALIS
(FERN.) LOVE & LOVE.

The boreal northeast American 
Spiraea latifolia (Ait.) Borkh. is re
placed in subarctic Labrador Penin
sula, Newfoundland, on the Mag
dalene Islands, in subalpine and al
pine regions of Mt. Katahdin in 
Maine, the White Mountains in New 
Hampshire, Hawksbill Mountain in 
Virginia, and on the Keweenaw Penin 
sula in Michigan, by a taxon described 
as var. septentrionalis by Fernald 
(1917) but raised to specific rank, as

S. septentrionalis, by Love & Love 
(in Love & Solbrig 1964). It is dis
tinguished by lower growth habit, 
distinctly larger flowers, dense cylin- 
drie to ovoid panicles which lack 
elongate lower branches, bluish-green 
leaves with a glaucous underside and 
very fine sharp teeth, and a purplish 
bark as contrasted to the distinctly 
orange-red bark of S. latifolia proper. 
S. septentrionalis is morphologically at 
least as distinct from S. latifolia s.str. 
as that species is from S. alba  Du Roi. 
Additional cytological evidence also 
supports the view that this taxon is 
a species in its own right, since it is 
also characterized by having 2n =  54 
chromosomes as compared with 2n =  
36 for S. latifolia and S. alba; this 
chromosome number was reported by 
Baldwin (1951) from Hawksbill Moun
tain and we have confirmed it for 
plants of the alpine zone of Mt. Wash
ington.

POTENTILLA HYPARCTICA
MALTE SSP. ROBBINSIANA 
(OAKES) LOVE & LOVE.

One of the most rare plants of 
eastern North America is a dwarf 
Potentilla, known only from a small 
area above the Lakes-of-the-Clouds 
on Mt. Washington and on Mt. Lin
coln a little farther south in the Fran
conia Range (Pease 1964). It grows, 
in the former locality, in an extremely 
wind-exposed solifluction spot which 
is probably covered with very little 
snow during the winter; the bedrock 
is calcium silicate resulting in less acid 
soils than elsewhere in the Presidential 
Range. Although much of the ground 
is without plant cover, other species 
favoring this spot are Salix Uva-ursi, 
Rhododendron lapponicum, Diapensia 
lapponica, Solidago Cutleri, and the 
rare diploid Campanula Gieseckiana. 
This Potentilla seems to prefer the 
narrow transitional belts between 
stable and frost-disturbed ground. It 
was described as P. Robbinsiana by



Oakes (in Torrev & Gray ] 838-40, 
p. 441).

Ever since the first description of 
this taxon, its relationship has been a 
matter of dispute. Torrey & Gray 
(1838-40) placed it as a var. fj of P. 
minima Hall, f., which is the P. Brau- 
neana Hoppe of calcareous localities 
of the alpine zone in the Alps and 
the Pyrenees. Later on, Gray (1856) 
transferred it to P. frigida Vill., which, 
however, is calciphobous. Rydberg 
(1898) found it to resemble both these 
European species very much, coming 
nearest to P. Brauneana in habit but 
to P. frigida in pubescence. He found 
it to differ from both in the small 
petals, the bracts and the sepals, and, 
therefore, accepted it as a distinct 
species. Fernald (1931). Scamman
(1940), and Hulten (1941-50) all con
sidered P. Robbinsiana to be closely 
related to the amphi-Pacific high-al- 
pine dwarf P. elegans Cham. & 
Schlecht. Again, these two dwarf 
taxa differ in some morphological 
characteristics and also in their physi
ological reactions, since P. R obbin
siana flowers in late May and early 
June, whereas P. elegans flowers in 
Julv-August, according to Juzepczuk
(1941).

All the dwarf high-alpine Potentilla 
species mentioned as relatives of P. 
Robbinsiana belong to the subseries 
Frigidae of the section. Gomphostyles 
(Wolf 1908). The only other north
eastern American taxon of this group 
is the arctic-subarctic species P. hyp- 
arctica Malte (cf. Malte 1934; Fernald 
1943; Selander 1942; Hylander 1945), 
which extends as far south as the 
Gaspe Peninsula and also prefers cal
careous soils. Several morphological 
similarities are met with between the 
Mt. Washington plant and dwarf 
specimens of the southern race of P. 
hyparctica which Fernald (1943) re
garded as a distinct taxon, var. elatior 
(Abrom.) Fem. Since specimens from 
M t Washington cultivated in a green

house in Montreal became still more 
like these plants, though not identical 
in all characteristics, we are convinced 
that this taxon is nothing but a race, 
or agamospecies at the subspecific 
level, of P. hyparctica; it was, there
fore, validated as P. hyparctica ssp. 
Robbinsiana (Oakes) Love & Love, 
by Love & Love (in Love & Solbrig 
1964, p. 204). The chromosome num
ber 2n =  49 has been obtained from 
our Mt. Washington material; that 
number has been reported for ssp. 
hyparctica by Dansereau & Steiner
(1956), although the number most 
frequently observed for the typical 
subspecies is 2n =  42. The chromo
some number of P. Brauneana is 2n 
=  14 and that of P. frigida is 2n =  28 
(cf. Love & Love 1961b).

LEDUM GROENLANDICUM
OEDER.

The genus Ledum  is a small group 
of variable taxa which occur in bogs 
or heaths in the northern hemisphere, 
preferably in colder latitudes and alti
tudes. Although Tolmatchev (1953) 
divided the genus into four series and 
eight species, most of these taxa were 
regarded as conspecific by Hulten 
(1941-50) and Hara (1956). Of these 
taxa, two are diploid with 2n =  26 
chromosomes, whereas the others are 
tetraploid with 2n =  52. The two 
diploids are L. glandulosum  Nutt., 
from Rritish Columbia and south
western Alberta south to central Cali
fornia and northern Wyoming, and L. 
groenlandicum  Oeder from southern 
Greenland and New England west to 
Alaska and northwestern Oregon. 
These diploids are morphologically 
rather distinct, but since they are ap
parently fully interfertile and hybridize 
and backcross freely wherever they 
meet (Hitchcock 1956), they can hard
ly be retained as distinct species in 
the biological sense of the category 
(cf. Love 1964a,b). Therefore, we 
propose that the western plant be re



garded as a subspecies only, or as 
Ledum  groenhndicum  ssp. glandu
losum (Nutt.) Love & Love, comb, et 
stat. nov., based on L. ghndulosum  
Nuttall, in Transact. Amer. Phil. Soc. 
II, 8 (1843), p. 270. It includes at 
least the varieties glandulosum  and 
columbianum  (Piper) C. L. Hitchc. 
as shown by Hitchcock (in Hitchcock, 
Cronquist, Ownbey & Thompson
1959); the latter variety seems inter
mediate and may perhaps represent 
an early stage in the selective process 
from ssp. groenhndicum  towards ssp. 
glandulosum, or later introgressive 
hybrid swarms. Plants with thin leaves 
without dense tomentum beneath are 
also known to occur occasionally in 
eastern populations of ssp. groen- 
landicum, where they have been 
named f. denudatum  Viet. & Rousseau. 
The possibility should not be excluded 
that the tetraploids may have been 
formed by hemiautoploidy (cf. Love 
& Love 1949) from these races, al
though they bear little or no resem
blance to ssp. glandulosum  and, there
fore, may perhaps rather have re
sulted from polyploidized hybrids be
tween variations within ssp. groen- 
landicum  or between it and some 
other diploid race, now extinct. The 
apparent hemiautoploid origin of the 
tetraploids explains not only its great 
morphological and ecological variabil
ity but also the difficulties claimed by 
some authors in distinguishing it from 
one of its putative parents (Lange 
1880; Hulten 1941-50).

The tetraploid complex is identical 
with the species Ledum  palustre L., 
which has a circumpolar distribution 
with a gap only in the North Atlantic. 
It has been divided, on morphological 
and geographical grounds, into the 
European-north Siberian ssp. palustre, 
the eastern Asiatic ssp. diversipilosum  
(Nakai) Hara, and the arctic-subarctic 
North American ssp. decum bens (Ait.) 
Hulten.

The tetraploid species may resemble

both its putative parents, but it shows 
great affinity towards L. groenhndi- 
cum  ssp. groenhndicum  in many of 
its characteristics. This is reminiscent 
of several other hemiautoploid or 
hemialloploid complexes, like Anthox- 
anthum cdoratum, (Jones 1964), Eltj- 
mus glaueus (Snyder 1950, 1951), 
Gilia inconspieua (Grant 1964), Ley- 
mus arenarius (Bowden 1957), Par- 
nassia obttisiflora (Love & Love, un- 
publ.), Petrorhaga Nanteuilii (Ball & 
Heywood 1964), and Rumex Acetosel- 
la (Love 1943), in which the patterns 
of morphological variability defied the 
efforts of taxonomists until the chromo
some conditions became known. De
spite some morphological similarities, 
there is no doubt that L. groenlandi- 
cum  and L. palustre are distinct spe
cies (cf. Grant 1964; Love 1964a,b; 
Raven 1963), and that Hulten (1941- 
50) was very conservative when he 
placed the former as a subspecies of 
the latter.

Several character combinations have 
been used to distinguish between L. 
g roenlandicum  ssp. g roenlandicum  
and L. palustre in North America, 
especially where ssp. decum bens  of 
the latter occurs together with the 
former as in Greenland and western 
North America. Hulten (1941-50) had 
difficulties in separating these taxa 
in Alaska except by recourse to the 
leaves, which are elliptic to oblong 
and obtuse or rarely mucronate in L. 
groenhndicum  s.str., but linear to 
linear-oblong and acute in L. palustre 
ssp. decum bens. Porsild (1951), how
ever, found the most reliable char
acteristics to be that ssp. decum bens 
has about ten stamens and sharply 
and abruptly bent pedicels as con
trasted to five to eight stamens and 
evenly arcuate or slightly curved ped
icels of L. groenhndicum  s.str.

In the New England regions, all 
populations of Ledum  seem to belong 
to L. groenhndicum  as characterized 
by Porsild (1951), and, consequently,



this is the only species of the genus 
included in manuals of the plants of 
this region. Oil Mt. Washington, 
however, it is possible to discern be
tween two somewhat distinct taxa of 
this group, one being a low-level plant 
of boggy habitats, and the other met 
with only in the alpine zone where it 
grows in heath. The low-level taxon 
is a bush 0.5 to 1 m tall with elliptic 
to oblong leaves, whereas the alpine 
plant is distinctly smaller, with short
er, oblong to lanceolate and more dis
tinctly acute leaves. The hairy leafy 
portion of the stem is shorter than in 
the lowland taxon, whereas in the 
number of stamens and the bending 
of the pedicels both taxa are similar. 
The alpine taxon differs also in hav
ing almost glandless scales on the 
somewhat oblong winter buds which 
also have a fringe of very short, thin, 
and pointed unicellular hairs. We have 
seeij herbarium specimens of this al
pine taxon from Gaspe, Newfound
land, and the Ungava-Labrador area, 
westward to Yukon and Alaska, and 
also from other alpine regions in New 
England. This plant was apparently 
observed on Mt. Katahdin by Femald 
(1905) and Stebbins (1929), who 
confused it (cf. Porsild & Porsild 
1920) with the broad-leaved var. 
dilatatum  Wg. of L. palustre from 
Europe; it is clearly the plant de
scribed by Bigelow (1824, 1840) as 
L. latifolium, though it is not quite 
identical with that species as described 
by Aiton (1789) which is L. groen- 
landicum  s.str.

The morphological characteristics 
of the alpine plant indicate a great 
resemblance to ssp. groenlandicum, 
although it differs from it in some 
characters. Also, the observations on 
its ecology seem to indicate that it 
may constitute a somewhat different 
taxon.

The chromosome number 2n =  26 
is typical of L. groenlandicum  ssp. 
groenlandicum, as shown by Hagerup

(1928, 1941) and Wanscher (1934). 
Because of difficulties in getting pro
per fixations of the alpine and heath 
plant, we have succeeded only in 
counting its chromosome number in a 
single cell, which was found to have 
2n =  52 chromosomes. Since this 
number is twice as high as that of L. 
groenlandicum  (which, however, has 
only been studied in Greenland), we 
doubt that it is typical for the Mt. 
Washington taxon as long as it cannot 
be excluded that it has been due 
either to occasional endopolyploidy or 
to panautoploidy in an otherwise 
diploid population. However, if fur
ther studies should reveal that all 
populations of the alpine and heath 
plant are characterized by the tetra
ploid chromosome number, in ad
dition to its somewhat distinct mor
phology and ecology, then it might 
be more correctly classified as a sub
species of L. palustre. If such a sug
gestion holds true, this would be still 
another case of hemiautoploids re
sembling one of the parents so close
ly as to make it difficult to recognize 
without previous knowledge of the 
chromosome number.

VACCINIUM ULIGINOSUM L. & 
V. GAULTHERIOIDES BIGEL.

It has become customary in Ameri
can floristic literature to follow Fern- 
ald (1923a) in his conclusion that the 
species Vaccinium uliginosum  L. is 
represented on this continent only by 
its glabrous race var. alpinum  Bigel., 
despite the fact that Malte (1934) 
demonstrated that American popu
lations can easily be divided into th e . 
tw'o categories Macrophyllum  and 
Microphylhim, each with a glabrous 
and pubescent variety. Malte identi
fied his M icrophylhim  with ssp. mi- 
crophyllum  described from Greenland 
by Lange (1880). It differs from typi
cal V. uliginosum, or Malte’s Macro
phyllum, in the distinctly prostrate 
and short-branched habit, small and



less-bluish leaves, long anther horns, 
and corollae which are distinctly 
urceolate with a clearly contracted 
opening. Macrophyllum, or V. ulig- 
inosum  s.str., however, is a vigorously 
branched more or less erect plant with 
large, bluish-green leaves, short an
ther horns, and corollas which are 
broadly urceolate. It was shown by 
Hagerup (1933) that the macrophyl- 
lous plant is tetraploid with 2n =  48 
chromosomes, whereas the microphyl- 
lous taxon is diploid with 2n =  24. 
His and Malte’s results were, however, 
generally ignored by American taxon
omists who still follow the treatment 
by Femald (1923a).

The chromosome number differ
ences, in addition to the distinctive 
morphological features separating 
these taxa, support the view that they 
are distinct species, as concluded by 
Hagerup (in Love 1950). Hagerup, 
using the species name V. microphyl- 
lum (Lge.) Hagerup for the diploid 
taxon, overlooked, however, that this 
plant had already been described 
from Mt. Washington by Bigelow 
(1816) as Vaccinium gaultherioides,— 
“prostratum, foliis obovatis, integris, 
floribus subsolitariis; baccis oblongis, 
stylo coronatis.” When Bigelow (1824) 
later reduced this species to that of 
var. alpinum  of V. uliginosum, this 
introduced the confusion which cul
minated in the judgment made by 
Fernald (1923a, 1950), that this is 
the only North American race of the 
species.

Biosystematic studies performed on 
American material of this complex by 
the present writers have shown that 
the tetraploid V. tdiginosum  is the 
most widespread of these two taxa in 
North America. Although some minor 
variations occur within its populations, 
these hardly set the American plant 
apart as a geographical race distinct 
from the Eurasiatic plants as was sug
gested by Fernald (1923a). The di
ploid species V. gaultherioides, how

ever, is considerably rarer and favors 
alpine and arctic situations and in this 
respect is ecologically distinct from 
the tetraploid plant (Hagerup 1933).
D. Love & Boscaiu (1965) re-empha
sized its ecological characteristics and 
also reported on its unexpectedly wide 
geographical distribution in mountains 
far south of the area of the tetraploid 
in Eurasia. On Mt. Washington both 
species are met with, although there 
V. uliginosum  is considerably more 
common than is V. gaultherioides.

Although we have so far only 
studied the diploid and tetraploid taxa 
from Europe and North America, this 
complex is known to include at least 
one higher number of a polyploid 
series. According to Hara (1952, 
1953), populations from alpine regions 
of the volcano Mt. Asama in central 
Honshu in Japan are characterized by 
the octoploid chromosome number 
2n =  72. He did not identify these 
plants with any previously described 
taxon, but it is possible that it may 
belong to some of the many varieties 
and formae described from within V. 
uliginosum  s.lat. in the boreal Pacific 
region, or to some species like the still 
cytologically unknown Pacific taxa V. 
occidentale A. Gray, V. salicinum  
Cham., or V. vulcanicum  Kom.

VACCINIUM ANGUSTIFOLIUM 
AIT. & V. BOREALE 
HALL & AALDERS.

Although recent reports from Mt. 
Washington and other New England 
mountains mention only the species 
Vaccinium angustifolium  from the al
pine zone (Harris 1964), this complex 
is also represented by two species in 
the barren areas of these mountains. 
The one in the subalpine and lower 
alpine zone is the tetraploid (2n =  48) 
boreal-montane species V. angusti
folium  s.str., characterized by relative
ly long, pale green, but not distinctly 
upright leaves, whereas the other at 
higher levels is the diploid (2n =  24)



V. boreale, which is a small, densely 
branched plant, with very small, nar
row, and definitely erect leaves, and 
small flowers. Camp (1945) had noted 
the distinctions of these species. Since 
he was mistaken in his typification of 
V. angustifolium  as the diploid plant, 
describing the tetraploid as the new 
species V. Lamarckii, Hall & Aalders
(1961) had to retypify the former 
species and describe the diploid which 
had not previously been given a valid 
name; their typification has been con
firmed by Dr. J. E. Dandy, keeper 
of the Botanical Department of the 
British Museum (Natural History) in 
London, who also sent us a photo
graph of the type which now is kept 
in the herbarium of the University of 
Colorado Museum.

OXYCOCCUS PALUSTRIS PERS.
As indicated by Hagerup (1940), 

Camp (1944), and Darrow, Camp, 
Fischer, & Dermen (1944), Oxycoccus 
paliistris is a tetraploid which, most 
likely, stemmed from hybridization 
between the two diploid species O. 
macrocarpon  (Ait.) Pers. and O. micro- 
carpus Turcz. Although most popu
lations are intermediate between these 
species, it is represented in Green
land and eastern North America by a 
major race, here named as Oxycoccus 
palustris ssp. microphyllus (Lge.) Love 
& Love, stat. nov., based on O. palus
tris f. microphylla Lange, in Medd. 
om Gronl. 3 (1887), p. 267, which 
in its small leaf size strongly simulates
O. microcarpus. As mentioned above, 
such phenomena are not rare in hemi- 
alloploids and often cause taxonomic 
confusion since only if all characters 
are studied in detail is it possible to 
distinguish the tetraploid race simu
lating the characters of one of its 
diploid parents. In the case of ssp. 
microphyllus, however, several char
acters other than leaf size clearly show 
that it has affinities with O. palustris. 
The ssp. microphyllus is a rare plant

of boggy places, often under krumm- 
holz, in the alpine zone of Mt. Wash
ington, whereas at lower altitudes it 
is common.

HOUSTONIA COERULEA L.
The recently proposed merger of 

Houstonia and Oldenlandia under 
H edyotis (Lewis 1961), on the basis 
of some morphological similarities, 
seems to be somewhat disputable since 
the considerable heterogeneity in 
basic chromosome numbers within 
these units may be taken as an indi
cation that such an amalgamation is 
a step away from natural classification. 
Some of the species of Houstonia as 
circumscribed by Lewis & Terrell
(1962) certainly do not fulfill even 
the basic requirements of the bio
logical species concept, since even 
taxa regarded by them as s.str. or 
typical varieties are reported as having 
several chromosome numbers. A more 
critical approach is necessary to bring 
the cvtological and taxonomical ob
servations into concord. One of these 
reports, for H. cocrulea  “var. coeru- 
lea,” gives the chromosome numbers 
n =  8, 9, 16, and 24. It is, however, 
evident that H. cocrulea  s.str., or var. 
cocrulea proper as described by 
Linnaeus (1753) from “Virginia,” in
cludes only the number n =  16, 
2n =  32, whereas the diploid number 
2n =  16 apparently belongs to an 
unrecognized southern species, the 
n =  9 occurred in an aberrant indi
vidual, and the single plant with 
n =  24 needs confirmation. The 
species sensu stricto is depicted as pi. 
370 in Curtis Botanical Magazine XI 
(1797). Its distribution area is eastern 
North American or Appalachian.

In the alpine zone of the White 
Mountains, and also on the islands 
St. Pierre and Miquelon south of 
Newfoundland, occurs a race with 
white flowers and minor differences 
in leaf and bract form and in the form 
and size of the corolla tube. The re



lationships of these large populations 
and the occasional f. alhiflora Millsp. 
of otherwise normal populations else
where remain unknown as long as no 
experimental studies are undertaken. 
The white-flowered plant from the 
White Mountains was described as I f . 
serpyllifolium  Graham at the same 
time as it was depicted in Curtis 
Botanical Magazine 55, pi. 2282 
(1828). Although Femald (in Louis- 
Arsene 1927) at one time felt it to be 
a good species and created the new 
combination II. Faxonom m  (Pease & 
Moore) Fern., it is probably more ap
propriately classified as the variety 
Faxonom m , as proposed by Pease & 
Moore (1907). However, if investi
gations should prove it to be genetic
ally similar to the lowland f. albiflora, 
then its classification at this lowest 
level is to be preferred. The plant 
seems to occur most frequently on the 
southeastern side of Mt. Washington, 
in and above the Alpine Garden up to 
the summit and in Huntington’s and 
Tuckerman’s Ravines. It is also known 
from Bigelow Lawn, the Great Gulf, 
and the Oakes Gulf. The variety and 
also the typical plants from the low
land are tetraploid with 2n =  32 
chromosomes, as was first reported by 
Stevens (1912) and later by Lewis & 
Terrell (1962) and confirmed by the 
present writers. The number 2n =  36 
reported by Fagerlind (1937) has not 
been verified.

CAMPANULA DUBIA A. DC. &
C. GIESECKIANA VEST.

The Carfipanula rotundifolia com
plex has long defied efforts of taxon
omists trying to subdivide it on the 
basis of morphological variations, al
though a number of disputable segre
gates have been accepted by some 
authors of flora manuals, mainly in 
Europe. The cause of this difficulty 
has been that although in some char
acters the complex shows distinct 
variations, these are often blurred by

combinations of these characters with 
variations more or less common 
throughout the complex so that it 
appears as a continuously intergrad
ing system.

Studies on the cytology of European 
and North American populations have 
so far been confined to observations 
of chromosome numbers and meiotic 
divisions in natural populations, 
whereas hybridization experiments are 
still lacking. These studies have 
shown, however, that the complex in
cludes diploid, tetraploid, and hexa- 
ploid taxa, which cannot be regarded 
as conspecific on the basis of the 
biological species concept. In ad
dition, variations in morphology at 
each level of ploidy may indicate that 
the polyploids have been formed from 
hybridizations between different di
ploids resulting in character combina
tions of various amplitude. Since 
some of these diploids may have been 
so closely related that their polyploid 
derivatives may be fully interfertile 
and therefore conspecific, their real 
relationships and taxonomic level can 
only be ascertained by aid of extensive 
studies of the cytogenetics of hybrids 
between morphologically and geo
graphically distinct populations at 
each ploidy level. Hybridization 
studies on hybrids between different 
levels of ploidy could perhaps also re
veal their parental combinations and 
the gradual differentiation of haplomes 
that has led to the differentiation of 
the diploids and, perhaps, some of the 
polyploids as well. Although it seems 
likely that at least many taxa at the 
same ploidy level may be most cor
rectly classified as subspecies and 
varieties of a single species, it is safer 
to accept these categories at the higher 
level as long as experimental support 
for this assumption is lacking.

On Mt. Washington two distinct 
types of so-called C. rotundifolia oc
cur, as observed by Tuckerman (1843) 
but ignored by most later authors



(Femald 1950; Harris 1964; Pease
1964). The more widespread of these 
plants is a tetraploid (2n =  68), some
what different from the tetraploids of 
the neighboring lowlands. It prefers 
wet and somewhat protected places 
where snowcover lasts all winter, as 
in the Alpine Garden, especially above 
the Huntington’s Ravine. These plants 
are usually 15-30 cm or taller, with 
long, thin rhizomes and erect stems 
which are rarely curved at the base; 
the basal leaves are often many, 
round-cordate to oval and usually 
toothed, with long, completely glab
rous petioles; the cauline leaves are 
linear to narrowly lanceolate, rarely 
less than 2 mm broad, and diminish 
distinctly above the middle of the 
stem; the flowers are comparatively 
large, 20-30 mm long usually with a 
widely open but variably campanulate 
corolla, one to many on each stem.

The other taxon is a deploid (2n =  
34) which is nowhere as gregarious as 
the tetraploid taxon, although it may 
be more widespread in the alpine 
zone. It seems to prefer, or at least 
tolerate, solifluction areas like the one 
with Potentilla hyparctica ssp. Rob- 
binsiana near the Lakes-of-the-Clouds 
mentioned above, where it grows in 
profusion, or wet soil between stones 
on the Bigelow Lawn and even on 
the summit in areas disturbed by frost. 
It is never met with in the wet snow- 
patches preferred by the other taxon. 
These diploids are comparatively 
small, usually less than 10 cm tall, 
with short, stout rhizomes, and creep
ing or ascending stems; the basal 
leaves are few, cordate to ovate or 
crenate but more usually almost tri
angular, entire, with long, somewhat 
hairy petioles; the cauline leaves are 
linear to lanceolate, rarely broader 
than 1-1.2 mm, and reduced in size 
only just below the flowers; the flowers 
are small, 15-20 mm long with a

corolla which is broadly campanulate 
but not widely open, one or few on 
each stem.

The tetraploid taxon was identified 
by Tuckerman (1843) as dwarf speci
mens of the lowland C. rotundifolia, 
whereas Witasek (1902) did not hesi
tate to identify it with C. dubia A. 
DC., which was originally described 
from Newfoundland. That taxon, 
which was named C. Gieseckiana ssp. 
groenlandica by Bocher (1960), is a 
west-Atlantic plant of the Labrador 
Peninsula, Newfoundland, and the 
alpine zones of boreal eastern North 
American mountains (Gleason 1952); 
it is common in Greenland and local
ly frequent in Iceland and on the 
Faeroes, whereas its occurrence in 
Scandinavia and the Scottish moun
tains still is uncertain. It is well dis
tinguished from the typical C. rotundi
folia  L. of Europe, as shown by Bocher 
(1960), but perhaps less clearly dis
tinguishable from the lowland boreal 
American C. intercedens Witasek.

The diploid taxon was described by 
Tuckerman (1843) as var. alpina, and 
all its distinctive characters remain 
unmodified under cultivation on the 
lowland, as experimentally demon
strated in a garden at Yale University 
by Nichols (1934) and under green
house conditions at Montreal by the 
present writers. Its identity with C. 
Gieseckiana Vest s.str., or C. G ieseck
iana ssp. Gieseckiana  of Bocher 
(1960), is unquestionable. It is an 
arctic-alpine amphi-Atlantic species, 
occurring in northeastern America 
and Greenland and reaching Svalbard 
(cf. Ronning 1964), Novaya Zemlya 
and arctic Russia. It is possible that 
C. Parryi A. Gray of high alpine lo
calities in the southern Rocky Moun
tains may be a diploid closely related 
to C. G ieseckiana, whereas other 
diploid relatives are met with in cen
tral European mountains.



SUMMARY

1. The plants of Mt. Washington, New Hampshire, and their relatives 
have been studied with an exact phytogeographical analysis of the history 
and evolution of this isolated alpine flora in view. Since such studies require 
a concept of species and subspecific units as phylogenetically precise as 
possible, the methods employed were those of cytotaxonomy combined with 
the classical approach to classification. This has resulted in a need for modi
fications in categories of some taxa met with on the mountain, although 
several of the nomenclatural alterations here proposed were necessitated by 
formerly inexact grouping rather than by changes in concept and method.

2. The following new names and combinations are validated: D iphasium  
sitchen se  (R u p r.) Love & Love, comb. nov. (p. 3 ) ;  D iphasiu m  co m p h n a tu m  
( L .)  Rothm, ssp. f la b e llifo rm e  (F e m ., Love & Love, comb. nov. (p. 3 ) ;  
H u p erz ia  S elago  ( L . ) Bernh. ssp. ch in en sis  (C hrist) Love & Love, comb, et 
stat. nov. (pp. 4 & 5 ) ;  ssp. serrata  (T h u n b .) Love & Love, comb, et stat. 
nov. (p. 5 ) ;  ssp. lu cidu la  (M ich x .) Love & Love, comb, et stat. nov. (p. 5 ) ;  
var. p o rop h ila  (L loyd & U nderw .) Love & Love, comb. nov. (p. 5 ) ;  
Trisetum  triflorum  (B ig e l.) Love & Love, comb. nov. (p. 6 ) ;  ssp m olle  
(H u lten) Love & Love, comb. nov. (p. 8 ) ;  A venella  flexu osa  ( L . ) Drej. 
ssp. flex u osa  f. fla v escen s  Sylven, f. nov. (p. 9 ) ;  ssp. m on tan a  ( L . ) Love & 
Love f. p a llid a  (Berlin) Love & Love, comb. nov. (p. 9); E riophoru m  
vaginatum  L. ssp. F au rie i (E.G.Camus) Love & Love, comb, et stat. nov. 
(P. 13); B aeoth ry on  caesp itosu m  (L .) A. Dietr. ssp. germ an icu m  (Palla) 
Love & Love, comb. nov. (p. 15); ssp. d elicatu lu m  (Fern.) Love & Love 
comb, et stat. nov. (p. 15); B aeoth ry on  pum ilum  (Vahl) Love & Love, comb, 
nov. (p. 14); B aeoth ry on  C lem en tis  (M .E.Jones) Love & Love, comb. nov. (p. 
14); B aeo th ry on  C linton ii (A.Gray) Love & Love, comb. nov. (p. 14); B a e o 
thryon  v erecu n du m  (Fern.) Love & Love, comb. nov. (p. 15); B aeoth ry on  sub- 
eap ita tu m  (Thwaites) Love & Love, comb. nov. (p. 15); B aeothryon  M attfeld i- 
anum  (Kiik.) Love & Love, comb. nov. (p. 15); B aeoth ry on  subgenus A nthe- 
lophoru m  (O hw i) Love & Love, comb, et stat. nov. (p. 15 ); C arex  d eb ilis  
Michx. ssp. R u dgei (B a iley ) Love & Love, stat. nov. (p. 16 ); ssp. p u bera  
(A. G ray) Love & Love, stat. nov. (p. 16 ); L u zu la  sp iea ta  ( L . ) DC. ssp. 
sax im ontan a  Love & Love, nom. nov. (p. 1 7 ); S treptopu s am plex ifo liu s  
( L . ) DC. ssp. am erican u s  (Schultes) Love & Love, stat. nov. (p. 18 ); ssp. 
p ap illa tu s  (O hw i) Love & Love, stat. nov. (p. 18 ); S treptopu s roseus  Michx. 
ssp. lon g ip es  (F e rn .) Love & Love, comb, et stat. nov. (p. 18 ); V eratrum  
v irid e  Ait. ssp. E sch sch oltz ii (A. G ray) Love & Love, comb, et stat. nov. 
(p. 18 ); L istera  eo rd a ta  (L .)  R. Br. ssp. n ep h rop h y lla  (R y d b .) Love & 
Love, comb, et stat. nov. (p. 19 ); Alnus viriclis Vill. ssp. crispa  (A it.) Love 
& Love, comb, et stat. nov. (p. 2 0 ) ; ssp. sinuata  (R eg e l) Love & Love, comb.



nov. (p. 2 0 ) ; B etu la  p u bescen s  Ehrh. ssp. b orea lis  (Sp ach ) Love & Love, 
comb, et stat. nov. (p. 2 0 ) ; P aron ych ia  argyrocom a  (M ichx.) Nutt. ssp. 
alb im on tan a  (F e m .)  Love & Love, stat. nov. (p. 2 0 ) ; M inuartia groen lan d ica  
(R e tz .) Ostenf. ssp. g labra  (M ichx.) Love tk Love, stat. nov. (p. 2 1 ); 
S ilen e acau lis  ( L . ) L. ssp. arctica  Love & Love, subsp. nov. (p. 2 1 ) ; Sorbus 
g roen lan d ica  (C .K .Schneid .) Love & Love, comb, et stat. nov. (p. 2 3 ); 
L ed u m  groen lan d icu m  Oeder ssp. glandu losum  ( N utt.) Love & Love, comb, 
et stat. nov. (p. 2 5 ) ; O xycoccu s palustris  Pers. ssp. m icrophyllu-s (L g e .) 
Love & Love, stat. nov. ( p. 28 ).

3. In addition to detailed discussions on these and other races of the 
above species, taxa of the following species are also discussed in some detail: 
P oa flexuosa  Sm., E lym u s D onianus  (F . B. W h ite) Love & Love, C alam a- 
grostis n u bila  Louis-Marie, C alam agrostis  can aden sis  (M ichx.) P. B., C ala- 
m agrostis L an gsdorfii (L in k ) Trin., H iero ch lo e  fragran s  (W illd .) R. & S., 
H iero ch lo e  m on tico la  (B ig e l.) Love & Love, Care.x cap illaris  L ., C ar ex  cap i-  
tata  L., Juncus trifidus L., L y sie lla  obtu sata  (Pursh) Rydb., S axifraga hyper-  
b o r ea  R. Br., S p iraea  sep ten trion al is (F e rn .) Love & Love, P oten tilla  hyparc-  
tica  Malte, L ed u m  palustre  L ., V accin ium  u liginosum  L ., V accin ium  gaul- 
th er io id es  Bigel., V accin ium  an gu stifolium  Ait., V accin ium  b o r ea le  Hall & 
Aalders, H ou ston ia co eru lea  L., C am pan u la  d u b ia  A.DC. and C am panu la  
G ieseck ia n a  Vest.

4. The following chromosome numbers are reported:
D iphasiu m  sitch en se  (R u p r.) Love & Love: 2n =  46; D iphasiu m  com - 

planatu m  ( L . ) Rothm. ssp. com plan atu m : 2n =  46; ssp. fia b e llifo rm e  
(F e rn .) Love & Love: 2n =  46; H u perz ia  S elago  (L .)  Bernh. ssp. S ela g o : 
2n =  272; ssp. lu cidu la  (M ichx.) Love & Love: 2n =  272; Poa flexuosa  Sm. 
ssp. F ern a ld ian a  (N an n f.) Love & Love: 2n =  42; Trisetum  trifiorum  
(B ig e l.) Love & Love ssp. tr ifioru m : 2n =  42; ssp. m olle  (H u lten) Love & 
Love: 2n =  42; H iero ch lo e  fragran s  (W illd .) R. & S.: 2n =  56; H iero ch lo e  
m on tico la  (B ig e l.) Love & Love: 2n =  63; H iero ch lo e  alp in a  (S w .) R. & S.: 
2n =  56; E riophoru m  vaginatum  L. ssp. spissum  (F e rn .) H ulten: 2n =  58; 
B aeoth ry on  caesp itosu m  ( L . ) A. Dietr. ssp. caesp itosu m : 2n =  104; ssp. 
delicatu lu m  (F e rn .) Love & Love: 2n =  104; C ar ex d eb ilis  Michx. ssp. 
R u dgei (Bailey) Love & Love var. R u d g ei: 2n =  60; var. strictior  Bailey: 
2n =  60; L u zu la  sp ica ta  (L .) DC. ssp. spicata-. 2n =  24; ssp. saxim ontana  
Love & Love: 2n =  24; S treptopu s am p lex ifo liu s  ( L . ) DC. ssp. am ericanu s  
(Schultes) Love & Love: 2n =  32; S treptopus roseus  Michx. ssp. curuipes  
(V a il) Hulten: 2n =  16; ssp. lon g ipes  (F e rn .) Love & Love: 2n =  16; V era- 
trum  v irid e  Ait. ssp. v ir id e : 2n =  32; ssp. E sch sch oltz ii (A. G ray) Love & 
Love: 2n =  32; L y sie lla  ob tu sata  (Pursh) Rydb.: 2n =  42; Alnus viridis  
Vill. ssp. crispa  (A it.) Love & Love var. crisp a : 2n =  28; var. m ollis  Fem .: 
2n - 28; M inuartia g roen lan d ica  (R e tz .) Ostenf. ssp. groen lan d ica : 2n =  20; 
ssp. g labra  (M ichx.) Love & Love: 2n =  20; Saxifraga h y p erb o rea  R. Br.:



2n =  26; Sorbus g roen lan d ica  (C . K. Schneid.) Love & Love: 2n =  68; 
Sorbus am erican a  M arsh: 2n =  34: Sorbus d e c o ra  (S a rg .) C. K. Schneid.: 
2n =  34; S p iraea  sep ten trion alis  (F e rn .) Love & Love: 2n =  54; S piraea  
la tifo lia  (A it.) Borkh.: 2n =  36; S piraea  a lb a  Du Roi: 2n =  36; Potentilla  
h y p arctiea  M alte ssp. R obbin sian a  (O akes) Love & Love: 2n =  49; L ed u m  
groen lanclicum  Oeder ssp. g roen lan d icu m : 2n =  26, 52; ssp. glandulosum  
(N u tt.) Love & Love: 2n — 26; V accin ium  ulig inosum  L .: 2n =  48; V ac- 
cin ium  gau ltherioid .es B ig el.: 2n =  24; V acc in iu m a n g u stifo liu m h .it.:  2n =  
48; V accin ium  b o r ea le  Hall & Aalders: 2n =  24; H ouston ia eo eru lea  L. var. 
co eru lea : 2n =  32; var. F ax on om m  Pease & Moore: 2n =  32; C am pan u la  
d u b ia  A .DC.: 2n =  68; C am pan u la  G ieseck ian a  Vest: 2n =  34.
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