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Read June 21st, 1860. 

1 SHALL endeavour in the following pages to comply, as far as I can, with a desire 
expressed by several distinguished Arctic voyagers, that I should draw up an account of 
the affinities and distribution of the flowering plants of the North Polar Regions. The 
method I have followed has becii, first t o  ascertain the names and localities of all plants 
which appear on good evidence to have been found north of the arctic circle in each con- 
tinent ; then to divide the polar zone longitudinally into areas characterized by differences 
in their vegetation ; then to trace the distribution of the arctic plants, and of their varieties 
and very closely allied forms, into the temperate and alpine regions of both hemispheres. 
Having tabulated these data, I have endeavoured to shorn how far their present distribu- 
tion may be accounted for by slow changes of climate during and since the glacial period. 

The arctic flora forms a circumpolar belt of 10" to  14" latitude, north of the arctic 
circle. There is no abrupt break or change in the vegetation anywhere along this belt, 
except in the meridian of Baffin'sBay, whose opposite shores present a sudden change 
from an almost purely European flora on its east coast, to one with a large admixture of 
American plants on its west. 

The number of flowering plants which have been collected within the arctic circle is 
762 (Monocot. 214 ; Dicot. 548). I n  the present state of ci-yptogamic botany it is im- 
possible to estimate accurately the numljer of flowerless plants found within the same 
area, or to define their geographical limits; but the following figures give the best 
approximate idea I have obtained :- 

Filices . . . . . .  28 Characeae . . . .  2 Fungi . . . . . .  ZOO? 

Equisetaceae . . 8 Hepatic=. . . . .  RO Lichenes . . . .  250 
Lycopodiaceae . . 7 Musci . . . . . .  250 Algae . . . . . .  100 

Total Cryptogams . . . . .  925 
,, Phaenogams . . . . .  762 

l6ST 

Regarded as a whole, the arctic flora is decidedly Scandinavian; for Arctic Scandi- 
navia, or Lapland, though a very small tract of land, contains by far the richest arctic 
flora, amounting t o  three-fourths of the whole ; moreover upwards of three-Wths of the 
species, and almost all the genera, of Arctic Asia and America are likewise Lapponian, 
leaving far too small a percentage of other forms to admit of the Arctic Asiatic and 
American floras being ranked as anything more than subdivisions, which I shall here call 
districts, of one general arctic flora. 

Proceeding eastwards from Baffin's Bay, there is, first, the Greenland district, whose flora 
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is almost exclusively Lapponian, having an extrcimly slight admixture of American or 
Asiatic types : this forms the western boundary of the purely European flora. Secondly, 
the Arctic European district, extending eastward to  the Obi river, beyond the Ural range, 
including Kova Zeinbla and Spitzbergen ; Greenland would also be included in it, were 
it not for its large area and geographical position. Thirdly, the transition from the com- 
paratively rich European district to the extremely poor Asiatic one is very graclual ; as 
is that from the Asiatic to the richer fourth or West American district, whichextends 
from Behriiig's Straits to the Mackenzie River. Fifthly, the tmnsition from the West 
to the East American district is even less marked ; for the lapse of European and West 
American species is trifling, and the appearance of East American ones is equally SO : the 
transition in vegetation from this district, again, to that of Greenland is, as 1 have stated 
above, comparatively very abrupt. 

The general uniformity of the arctic flora, and the special differences between its sub- 
divisions may be thus estimated : the arctic Phamogamic flora consists of 762 species ; of 
these, 616 are Arctic European, many of which prevail throughout the polar area, being 
distributed in the following proportions through its different longitudes :-- 

Arctic Europe . . 616: Scandinavian forms 586;  Asiatic and American 30=1 : 19.57 
,, Asia . . . . 233 9 ,  YY 189 ,> 44=1  : 4.2  

)) E. Amer&a 379 Y> Y, 269 Y >  110=1:  2.4 
,J Greenland. 207 J, Y, 195 >, 12=1 : 16.2 

,, W. America 364 7? Y Y  254 > Y  110=1: 2.3 

This table places in a most striking point of view the anomalous condition of Greenland, 
which, though so favourably situated for harbouring an Arctic American vegetation, and 
so unfavonrably for an Arctic European one, presents little trace of the botanical features 
of the great continent to which it geographically belongs, and an almost absolute identity 
with those of Europe. Moreover, the peculiarities of the Greenland flora are not confined 
to these ; for a detailed examination shows that it differs from all other parts of the arctic 
regions in wanting many extremely common Scandinavian plants which advance far north 
in all the other polar districts, and that the general poverty of its flora in species is morc 
due to  an abstraction of arctic types than to a deficiency of temperature. This is proved 
by an examination of the temperate portion of the Greenland peninsula, which adds very 
few plants to the entire flora, as compared with a similar area south of any other arctic 
region; and these few are chiefly arctic plants and almost without exceptioii Arctic 
Scandinavian species. 

There is nothing in the physical features of the arctic regions, their oceanic or aerial 
currents, their geographical relations, nor their temperature, which, in my opinion, at all 
accounts for the exceptional character of the Greenland flora; nor d~ I see horn it can 
be explained, except by assuming that extensive changes of climate, and of land and sea, 
have exerted great influence, first in directing the migration of the Scandinavian species 
over the whole polar zone, and afterwards in introducing the Asiatic and America,n 
species with which the Scandinavian are so largely associated in all the arctic districts 
cxcept those of Europc and Greenland. I t  is inconceivable to me that so many Scan- 
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dinavian plants should, under existing conditioiis of sea, land, a id  tcml?cratnrc, h a w  
not only found their may westmard to Greenland, by migration across the Atlantic, but 
should have stopped short on its Twst coast, and not crossed to  America ; or that so niany 
Aizlerican types should terminate as abruptly 011 the wst coast of Baffin’s Bay, and not 
cross to  Greenland aiid Europe ; or that Greenland should contain actually much fever 
species of European plants than have found tbeir way castwards from Lapland bp Asia into 
Western and Eastern Arctic America ; or that the Scandinavian vegctation should in every 
longitude have migrated aci-oss the tropics of Asia and America, whilst those typical plants 
of these continents which have found their way into the arctic regions, have there remained 
restricted t o  their own meridians. 

It appears to me difficult to account for t)hese facts, unless we admit Mr. Darwin’s ’’ 
hypotheses, first, that the existing Scandinavian flora is of great antiquity, and that 
previous t o  the glacial epoch it was niore unifornily distributed over thc polar zone 
than it is now; secondly, that during the advent of the glacial period this Scmclina- 
vian vegetation was driven southward in every longitude, and even across the tropics into 
the south temperate zone; and that on the succeeding warmth of thc present epoch, 
those species that survived both ascended the mountains of the warmer zones, and also 
returned northward, accompanied by aborigines of the countrics they had invaded during 
their southern migration. Mr. Darwin shows how aptly such an explanation meets the 
difficulty of accounting for the restriction of so many American and Asiatic arctic types 
to  their own peculiar longitudinal zones, and for what is a far greater clifficultp, the 
representation of the same arctic genera by most closely allied species in different lon- 
gitudes. To this representation, and the complexity of its character, 1 shall have to  
allude when indicating the sources of difficulties I have encountered, whether in limiting 
the polar species, or in deterinining to what southern forms many are most directly re- 
ferable. Mr. Darwin’s hypothesis accounts for many varieties of one plant being found 
in various alpine and arctic regions of the globe, by the competition into 11-hich their 
common ancestor was brought with the aborigines of the countries it invaded : dilTerent 
races survived the struggle for life in different longitudes ; and these races again, after- 
wards converging on the zone from which their ancestor started, present there a plexus 
of closely allied but more or less distinct varieties or even species, whose geographical 
limits overlap, and whose members very probably occasionally breed together. 

Nor is the application of this hypothesis limited to this inquiry ; for it offers a possible 
explanation of a general conclusion at which I had previously arrived t and shall have 
again to discuss here-via. that the Scandinavian flora is present in every latitude of 
the globe, and is the only one that is so ; and it also helps to explain another class of 
most interesting and anomalous facts in arctic distribution, at which I have ~ O T Y  arrived 
from an examination of the vegetation of the several polar districts, and especially of that 
of Greenland. 

* This theory of a southern migration of northern types being due to the cold epochs preceding and during. the 
glacial, originated, I believe, with the late Edward Forbes ; the extended one, of their transtropical migraiinn, is Mr. 
Darwin’s, and is discussed by him in his ‘ Origin of Species,’ chap. xi. 

Introd. Essay to  the ‘ Flora of Tasmania,’ p. ciii. 
2 M 2  
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A glance at  the appended chart shows how this theory bears upon the Greenland flora, 
explaining the identity of its existing vegetation with that of Lapland, and accounting 
for its paucity of species, for the rarity of American species, of peculiar species, and of 
nlarked varieties of European species. If  it be granted that the polar area was once 
occupied by the Scandinavian flora, and that the cold of the glacial epoch did drive this 
vegetation southwards, it is evident that the Greenland individuals, from being confined 
to a peninsula, would be exposed to  very different conditions to those of the great con- 
tinents. I n  Greenland many species would, as it were, be driven into the sea, that is, 
exterminated ; and the survivors would be confined to the southern portion of the penin- 
sula, and not being there brought into competition with other types, there could be no 
struggle for life amongst their progeny, and consequently no selection of better-adapted 
varieties. On the return of heat, these survivors would simply travel northwards, unac- 
companied by the plants of any other country. 

I n  Arctic America and Asia, on the other hand, where there was a free southern extension 
and dilatation of land for the same Scandinavian plants to occupy, these would multiply 
enormously in individuals, branching off into varieties and subspecies, and occupy a 
larger area the further south they were driven ; and none need be altogether lost in the 
southern migration over plains, though many would in the struggle that ensued when 
they reached the mountains of those continents and were brought into competition with 
the alpine plants, which the same cold had caused to descend to the plains. Hence, on 
the return of warmth, many more Scandinavian species would return to  Arctic America 
and Asia than survived in Greenland ; some mould be changed in form, because only the 
favoured varieties could have survived the struggle ; some of the Alpine Siberian and 
Rocky Mountain species would aceoinpany them to the arctic zone ; while many arctic 
species would ascend those mountains, accompanying the alpine species in their reascent. 

Again, as the same species niay have been destroyed in most longitudes, or at niost 
elevations, but not at all, we should expect to find some of those Arctic Scandinavian plauts 
of Greenland which have not returned to  Arctic America still lurking in remote alpine 
corners of that great continent ; and we may account for Draba aurea being confined to  
Greenland and the Rocky Mountains, Poteiztillu t~ ideiz tcctcc to Greenland and Labrador, 
and Arenuria G~*edu.ndica to Greenland and the White Mountains of New Eampshire, 
by supposing that these were originally Scandinavian plants, which on the return of 
warmth were exterminated on the plains of the A4nierican continent, but found a refuge 
on its mountains, where they now exist. 

It appears, therefore, to be no slight confirmation of the general truth of Mr. 
Darwin’s hypothesis, that, besides harmonizing with the distribution of arctic plants 
within and beyond the polar zone, it can also be made, without straining, to account for 
that distribution and for many anomalies of the Greenland flora, viz., 1, its identity wit11 
the Lapponian ; 2, its paucity of species ; 3, the fewness of temperate plants in temperate 
Greenland, and the still fewer plants that area adds to the entire flora of Greenland ; 4, 
the rarity of both Asiatic and American species or types in Greenland ; and 5,  the prr- 
sence of a fern of the rarest Greenland and Scandinavian species in enormously remote 
alpine localities of West America and the United States. 
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0 1 2  the Local l>istribution of Plunts within the Arctic Circle. 

The greatest number of plants occurring in any given arctic district is found in the 
European, where 616 flowering plants have been collected from the verge of the circle to 
Spitzbergen. From this region vegetation rapidly diminishes in proceeding eastwards 
and westwards, especially the latter. Thus, in Arctic Asia only 233 flowering plants have 
been collected; in Arctic Greenland, 207 species; in the American continent east of 
the Mackenzie River, 379 species ; and in the area westwards from that river to Behring's 
Straits, 364 species. 

A glance at  the annual and monthly isothermal lines shows that there is little relation 
between the temperature and vegetation of the areas they intersect, beyond the general 
feature of the sgantiness of the Siberian flora being accompanied by a great southern bend 
of the annual isotherm of 3 2 O  in Asia, and the greatest northern bend of the same isotherm 
occurring in the longitude of west Lapland, mhich contains the richest flora. On the othcr 
hand, the same isotherm bends northwards in passing from Eastern America to  Greenlancl, 
the vegetation of which is tlie scantier of tlie two ; and passes to ihe northward of Ice- 
land, which is much poorer in species than those parts of Lapland to the south-cTiarcl of' 
which it passes. 

The June isotherimls, as indicating the most effective temperatures in the arctic 
regions (where all vegetation is torpid for nine iiionths, and excessively stimulated during 
the three others), might have been expected to  indicate better the positions of the most 
luxuriant vegetation : but neither is this the case ; for the June isothermal of 41", which 
lies within the arctic zone in Asia, where the vegetation is scanty in the extreme, 
descends to  54" N. lat. in the meridian of Behring's Straits, where the flora is comparatively 
luxuriant; and the June isothermal of 32", which traverses Greenland north of Disco, 
passes to  the north both of Spitzbergcn ancl the Parry Islands. I n  fact, it is neither the 
mean annual, nor the summer (flowering), nor the autumn (fruiting) temperature that 
determines the abundance or scarcity of the vegetation in each district, but thcsc conl- 
bined with the ocean temperature and consequent prevalence of humidity, its gcographical 
position, and its former conditions both climatal and geographical. The relations bet w c ~ n  
the isothermals and floras in each longitude being therefore special, and not generd, 1 
shall consider them further when defining the different arctic floras. 

The northern limits to which vegetation extends varies in every longitude; and its 
extreme limits are still unknown ; it may, indeed, reach to the pole itsclf. PhEmogamic 
plants, however, are probably iiowliere found far north of lat. 81". 70 flowering plants 
are found in Spitzbergen ; and Sabine and Ross collected 9 on Walden Island, tonrards 
its northern extreme, but none on Ross's Islet, 15 i d e s  further to  the north. Suther- 
land, a very careful and intelligent collector, found 23 at Melville Bay ancl Wolstenholnic 
and Whale Sounds, in the extreme north of Baffin's Bay (lat. 76", 77" N.). Parry, 
James ROSS, Sabine, Beechey, and others, together found 60 species on Melville IslaIzd, 
and Lyall50 on the islands north of Barrow Straits and Lancaster Sound. About $0 1m-e 
been detected on the west shores of Baffin's Bay and Davis's Straits, between Pond Bay 
and Home Bay. To thc north of Eastcrn Asia, agaiii, Seemann collected only 4 species on 
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Herald Island, lat, 71Q" X.¶ the northernmost point attained in that longitude. On the 
west coast of Greenland, Scoresby and Sabine found only 50 between the parallels of 70" 
and 75" N. ; whilst 150 inhabit the east coast, between the same parallels. 

The differences between the vegetations of the various polar areas seem to  be to a consi- 
derable extent constant up to the extreme limits of vegetation in each. Thus dZanuizcz~lus 
glaciulis and S 'az i f rap  $ugellccris, which are all but absent in -West Greenland", advance 
to the extreme north in East Greenland and Spitzbergen. Cultha pcclztsfris, Astrclgcdt6s 
nlpilzzrs, 0x9 tropis Uralensis and migrescelzs, Parrya arctica, LYieversia Rossii, Nurdosinia 
corymbosa, Beerzecio pcclustris, Deschampsia ca?spitosa, Xcim@qcc hieruci$okia and Hirctdtis, 
all of which are absent in West Greenland, advance to Lancaster Sound and the polar 
American islands, a very few miles to  the westward of Greenland. 

On the other hand, Lych&s a&i.na, Arabis alpha, Xtehr ia  cerastioide$¶ Potelztille 
tiqidentata, Cussiopeia hypizoides, Phyllodoce taxqolia, Veronica alpha, Thymus Xerpyl- 
lztnz, Luz.ula spicata, and Phleum a&imurn, all advance north of 70" in West Greenland, 
hut are wholly unknown in any part of Arctic Eastern America or the polar islands. 

The most arctic plants of general distribution that are found far north in all the arctic 
areas are the following ; all inhabit the Parry Islands, or Spitzbergen, or both :- 

Ranuncrilus nivalis. Sedum Rhodiola. 
__ auricomus. C hrysosplenium alternifolium. 
- pygmaeus. Saxifraga oppositifolia. 
Bapaver nudicaule. - cmpitosa. 
Cochlearia officinalis, - cernua. 
Braya alpina. - rivularis. 
Cardamine bellidifolia., - nivalis. 
- pratensis. - stellaris. 
Draba alpina. - flagellaris. 
- androsacea. 
- hirta. Antennaria alpina. 
- muricella, Erigeron alpinus. 
- incana. Taraxacum Dens-leonis. 
- rupestris. Cassiopeia tetragona. 
Cochlearia anglics. Pedicularis hirsuta. 
- officinalis. - sudetica. 
Silene acaulis. Oxyria reniformis. 
Lychnis apetala, Polygonum viviparum. 
Arenaria verna. Empetrum nigrum. 
~ aretica. Salix herbacea. 
Stellaria longipee. - reticulata. 
Cerastium alpinum. Luzula arcuata. 
Potentilla nivea. Juncus biglumis. 
- frigida. 
Dry as octopetala. 
Epilobium latifolium, - aquatilis (do.). 

- Hirculus (East Greenland only). 

Carex fuliginosa (not yet found in Arctic 
Asia, but no doubt there). 

+x Both were found by Kane's Expedition, but by no previous one. 
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Eriophorum capitatum. Colpodium latifolium. 

Alopecurus alpinus. ___ pratensis. 
Deyeuxia Lapponica. - nemoralis, 
Deschampsia caespitosa (East Greenland only). Festuca ovina. 
Phippsia algida. 

polystachyum. Poa flexuosa. - 

Of the above, Xazi jkgc t  oppositfolia is probably the niost ubiquitous, and niay be con- 

The following are also inhabitants of all the five arctic areas, but do not usually attaiii 
4dered the conimonest and most arctic flowering plant. 

such high latitudes as the foregoing :- 

Ranunculus Lapponicus. 
Draba rupestris. 
Viola palustris. 
Honkeneya peploides. 
Epilobium angustifolium. 
- alpinum. 
Hippuris vulgaris 
Artemisia borealis. 
Vaccinium uliginosum. 
- Vitis-idaea. 
Ledum palustre. 
Fyrola rotundifolia. 

Polcmonium cmuleum,and vary, (East (;ree),- 

Pedicularis Lapponica. 
Armeria vulgaris. 
Betula nana. 
Salix lanata. 
- glauca. 
- alpestris. 
Luzula campestris. 
Carex vesicaria. 
Eriophorum vaginatunr. 
Atropis maritima. 

land only.) 

The absence of GerLtimu and Pvirmcla in these lists is very unaccountable, seeing IIOW 
abundant and very alpine they are on the Alps and Himalaya, and Genficuzu on the South 
American Cordilleras also. 

The few remaining plants, which are all very northern, and almost or wholly Coilthed 
to the arctic zone, are the following. + indicates those species absolutel>- pecnlinr J t i -  1 hc  
only peculiar genus. 

Ranunculus Pallasii. 
- hyperboreus. 
'l'rollius Asiaticus. 
Corydalis glauca. 
Cardamine purpurea. 
Turritis mollis. 
Cochlearia sisymbrioides. 
Hesperis Pallasii. 

Eutrema Edwardsii. 
Farrya arctica. 

j-- nrenicola. 
Odontarrhena Fischeriana. 
Sagina nivalis. 
Stellaria dicranoides. 
Oxytropis nigrescens. 
Sieversia Rossii. 

TBraya pilosa. 

Sieversia glacialis. 
Rubus arcticus. 
Parnassia Kotzebuei. 
Saxifraga Eschscholtzii. 
- serpyllifolia. 
i- Richardsoni. 

Cenolophium Fisclieri. 
TNardosmia glacialis. 
Artemisia Richardsoniana. 
- glomerata. 

t-- androsacea. 
Erigeron compositus. 
Chrysanthemum arcticum. 
Pyrethrum bipinnatum. 
f Saussurea subsinuata. 
Campanula uniflora. 
Gentiana arctophila. 



258 DR. HOOKER ON THE DISTRIBUTION OF ARCTIC PLANTS. 

Gentiana aurea. 
Eutoca Franklinii. 
Pedicularis flanimea. 

fDouglasia arctica. 
f Jlonolepis Asiatica. 

Betula fruticosa. 
Salk speciosa. 

-I-- glacialis. 
- phlebophylla. 
- arctics. 
Orchis cruenta. 
Platan t hera hyper bored. 

Cares nardina. 
- glareosa. 
__ rariflora. 
IIierochloe pauciflora. 
Deschampsia atropurpurea. 
Phippsia algida. 
Dupontia Fisheri. 
Colpodium pendulinum. 
- fulvum. 
- latifolium. ' 

ttPleuropogon Sabini. 
fFestuca Richardsoni. 

On the Distribution of Arctic Floweriiag Plads  in actrims Regions of the Globe. 
There is but one distinct genus confined to the arctic regions, the monotypic and local 

Pleuropogon S%cbini ; and there are but seven other peculiarly arctic species, together 
with oiie with which I am wholly unacquainted, vie. Jfoizolepis Asiatica. The remain- 
ing 762 species are all of them found south of the circle; and of these all but 150 
advance south of the parallel of 40" N. lat., either in the Mediterranean basin, h'orthern 
India, the United States, Oregon, or California ; about 50 are natives of the mountainous 
regions of the tropics ; and just 105 inhabit the south temperate zone. 

The proportion of species which hwe  migrated southwards in the Old and Pu'ew World 
also b e n  a fair relation to the facilities for migration presented by the different continents, 
Thus, 

Of 616 Arctic European species, Of 233 Arctic Asiatic species, 
496 inhabit the Alps, and 
450 cross them j 
126 cross the Mediterranean; 

210 reach the Altai, Soongaria, &c. ; 
106 reach the Himalaya ; 
0 are found on the tropical mountains 

5 inhabit Australia and New Zealand. 
26 inhabit South Africa. of Asia ; 

Of 379 Arctic East American, Of 346 Arctic West American species, 
274 are north temperate j 203 inhabit the United States (of which 

2 1  are confined to the mountains). 
34 inhabit tropical American mountains. 
5 0  inhabit temperate south America. 

24 on tropical mountains; 
37 in south temperate zone. 

These tables present in a very striking point of view the fact of the Scandinavian flora 
being the most widely distributed over the globe. The Mediterranean, South African, 
Malayan, Australian, and all the floras of the New World have narrow ranges compared 
with the Scandinavian, and none of them form a prominent feature in any other continent 
than their own ; but the Scandinavian not only girdles the globe in the arctic circle, and 
dominates over all others in t'he north temperate zone of the Old World, but intrudes 
conspicuously into every other temperate flora, whether in the northern or southern 
hemisphere, or on the Alps of tropical countries. 

The severest test to which this observation could be put is that supplied by the Arctic 
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Scandinavian forms ; for these belong to the remotest corner of the Scandinavian area, 
and should of all plants be the most impatient of temperate, warm, and tropical climates. 
The following will, approximately, express the result :- 

Total Arctic Scandinavian forms . . . .  586 Cross Alps, &c. . . . . . . . . . .  480 
I n  Nor th  United States and Canada, &c. . 360 Reach South Africa . . . . . . . .  2 0  
I n  Tropical America . . . . . . . .  40 Himalaya, &c. . . . . . . . . . .  300 
In  Temperate South America . . . . .  70 Tropical Asia . . . . . . . . . . .  20 
In Alps of Middle Europe, Pyrenees, &c. . 490 Australia, &c. . . . . . . . . . .  60 

I n  one respect this migration is most direct in thc American meridian, where more 
arctic species reach the highest southern latitudes. This I have accounted for (Flora 
Antarctica, p. 230) by the continuous chain of the Andes having favoured their southern 
dispersion. 

But the greatest number of arctic plants are located in Central Europe, no fcwer than 
530 out of 762 inhabiting the Alps and Central and Southern Europe, of which 480 cross 
the Alps to  the Mediterranean basin. Here, however, their further spread is apparently 
suddenly arrested ; for though many doubtless are to be found in the Alps of Abyssinia 
and the western Atlas, these are few compared with what are found further east in 
Asia; and fewer still have found their way to South Africa. 

The most continuous extension of Scandinavian forms is in the direction of the greatest 
continental extension ; namely, that from the North Cape in Lapland to Tasmania" ; for 
no less than 350 Scandinavian plants have been found in the Himalaya, and 53 in 
Australia and New Zealand ; whereas there are scarcely any Himalayan and no Austra- 
lian or Antarctic forms in Arctic Europe. Kow that Mr. Darwin's hypotheses are so far 
accepted by many botanists, in that these concede many species of each genus to have had 
in most cases a common origin, it may be well to tahulate the generic distribution of 
arctic plants as I have done the specific ; and this places the prevalence of the Scandina- 
vian types of vegetation in a much stronger light :- 

Scandinavian Arctic Genera in Europe  . .  280 Cross Alps (approximately) . . . . . .  260 
Found in North United States (approximately) 270 Found in South Africa (approximately) . . 110 

,, Tropical American Mountains ,, . 100 ,, Himalaya, &c. ,, . . . .  270 
,, Temperate South America ,, . 120 ,, Tropical Asia ,, . . . .  80 

. . . . . . .  . . . .  100 

The most remarkable anomaly is the absence of Primzcla in Tropical America, that 
genus being found in Extra-tropical South America; and its absence in the whole 
southern temperate zone of the Old World, except the Alps of Java. 

,, Alps ,, . 280 ,, Australia, &c. Y, 

* The line which joins these points passes throiigh Siberia, Eastern China, the Celebes Islands, and Australia, 
but the glacial migration has no doubt been due south from the arctic and north temperate regions in various 
longitudes to the Pyrenees, Alps, Carpathians, Caucasus, Asia Minor, Persian and North Indian mountains, &C. The 
further migration south to the distant and scattered alpine heights of the tropics, and thence to South Australia, 
Tasmania, a i d  New Zealand, is, in the present state of our knowledge, to me quite unaccounted for. Mr. Darwin 
assumes for this purpose a cooled condition of the globe that must have been fatal to all such purely tropical vegeta- 
tion as we are now familiar with. 

VOL. XXIII. 2 x  
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ThaJictinum, Belphhzizm, 3 q m t i e m ,  Prunus, Circea, Chrysosple.lzium, Pur!wassia, 
Buplegcrzcrn, +ii'eracleum, Yi6urmm, Valerima, Artemisia, Yacci.lziurn, Rhododendron, 
PedicuZaris, and Xalix, are all arctic genera found on the tropiml mountains of Asia 
(Nilgliiri, Ceylon, Java, &c.), but not yet in the south temperate zones of Asia, and very 
few of them in Temperate South Africa. 

There are, however, a considerable number of Scandinavian plants which are not found 
in the Alps of Middle Europe, though found in the Caucasus, Himalaya, &c. ; and con- 
versely there are several Arctic Asiatic and American plants found in the Alps of Cen- 
tral Europe, but nowhere in Arctic Europe. I n  other words, certain species extend 
from Arctic America through Central Asia and North India to  Central Europe, which 
do not extend from Arctic America westward to Arctic Europe; and there are cer- 
tain other species which extend from Arctic Europe to the Caucasus and Central Asia, 
which do neither exist on the Alps of Central Europe nor extend eastward to  Arctic 
America : thus, 

Comma+$ to Arctic Burope clad Temperate Asia, Re., but aot to Alps of iTurope. 
Ranunculus nivalis. 
- hyperboreus. 
Trollius Asiaticus. 
Cardamine bellidifolia. 
Parrya macrocarpa. 
- arctica. 
Draba alpina. 
- muricella. 
- hirta. 
- rupestris. 
Eutrema Edw-ardsii. 
Silene turgida. 
Lychnis apetala. 
Sagina nivalis. 
Arenaria lateriflora. 
- arctica. 
Stellaria borealis. 
- humifusa. 
- longipes. 
- craasifolia. 
Rubus arcticus. 
- chammnorus. 
Rosa blanda. 
Saxifraga rivularis. - nivalis. 
- flagellaris. 
- bronchialis. 
Ccenolophium Fischeri. 
Conioselinum Fischeri. 
Jigusticum Scoticum. 
Chzrophyllum bulbosum. 

Cornus suecica. 
Galium triflorum. 
Valeriana capitata. 
Nardosmia frigida. 

palmata. 
Chrysanthemum arcticum. 
Pyrethrum bipinnatum. 
Artemisia borealis. 
Antennaria alpina. 
Senecio frigidus. 
Ligularia Sibirica. 
Aster Sibiricus. 
- Tataricus. 
Mulgedium Sibiricum. 
Campanula uniflora. 
Cassiopeia hypnoides. 
Cassandra calyculata. 
Diapensia Lapponica. 
Rhododendron Lapponicum. 
Ledum palustre. 
Gentiatia detonsa. 
Pleurogyne rotata. 
Myosotis sparsiflora. 
Eritrichium villosum. 
Gymnandra borealis. 
Castilleja pallida. 
Veronica macrostemon. 
Pedicularis Lapponica. 
- hirsuta. 
- Sudetica. 
Pinguicula villosa. 

- 

Naumbergia thyrsiflora. 
Primula stricta. 
- Sibirica. 
Koenigia Tslandica. 
Betula alpestris. 
Salix lanata. 
- myrtilloides. 
- Polaris. 
Picea orientalis. 
Larix Ledebourii. 
Platanthera obtusata. 
Calypso borealis. 
Sparganium natans. 
Calla palustris. 
Luzula arcuata. 
Juncus biglumis. 
Carex glareosa. 
- Norwegica. 
- festiva. 
- loliacea , 
- fuliginosa. 

rariflora. 
- livida. 
- laxa. 
- capillaris. 

salina. 
- vulgaris. 

czespitosa. 
aquatilis. 

- globularis. 
Blysmus rufus. 

- 

- 
I_ 

- 
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Alopecurus alpinus. Deyeuxia Langsdorffii. Colpodium pendulinum. 
Deyeuxia deschampsioides. Hierochloe alpina. - fulvum. 
- Lapponica. Colpodium latifolium. Dupontia Fisheri. 
-- strigosa. 

It is curious to remark how many of these boreal European plants, which are absentees 
in the Alps, have a very wide range, not only extending to  the Himalaya and North 
China, but many of them all over Temperate North America; only one is found in the 
south temperate zone. l n  the present state of our knowledge we cannot account for the 
absence of these in the Alps ; either they mere not natives of Arctic Europe immediately 
previous to the glacial period, or if so, and they were then driven south to the Alps, they 
mere afterwards there exterminated ; or, lastly, they still inhabit the Alps under disguised 
forms, which pass for different species. Probably some belong to each of these categories. 
I need hardly remark that none inhabit Europe south of the Alps, or any part of the 
African continent. 

The list of Arctic American and Asiatic species which do inhabit the Alps of Europe, 
but not Arctic Europe, is much smaller. Those marked t are Scandinavian, but do not 
enter the arctic circle. 

Anemone patens. 
- alpina. 
- narcissiflora. 
j-Ranunculus sceleratus. 
tAconitum Napellus. 
tArabis petraea. 
TCardamine hirsuta. 

Draba stellata. 
j-Thlaspi montanum. 
t lepidium ruderale. 
tSagina nodosa. 
TLinum perenne. 

Phaca alpina. 
TAstragalus hypoglottis. 

t sp i r za  salicifolia. 
tPotentilla fruticosa. 

Potentilla sericea. 
TCeratophyllum demersum. 

Bupleurum ranunculoides. 
tViburnum Opulus. 

Galium rubioides. 
4-- saxatile. 

Ptarmica alpina. 
Aster alpinus. 
Gentiana prostrata. 
Polygonum polymorphum. 
Corispermum hyssopifolium. 

Ahus  viridis. 
Pinus cembra. 

TSparganium simplex. 
tTypha latifolia. 

Carex ferruginea. 
- supina. 
- stricta. 

t- pilulifera. 
pscirpus triqueter. 

Deyeuxia varia. 
Spartina cynosuroides. 

t Glyceria fluitans. 
Hordeum jubatum. 

Botanical Districts within the Arctic Circle. 

The following are the prominent features, botanical, geographical, and climatal, of 
the five districts of the arctic zone :- 
1. Arctic Euivpe.-The majority of its plants are included in the Lapland and Pinland 

floras ; and, owing to the temperatwe of the Gulf Stream, which washes its coasts, Lap- 
land is by far the richest province in the arctic regions. The mean annual temperature 
at the polar circle, where it cuts the coast-line, is about 37", and the June and September 
temperatures throughout Lapland are 40" and 37" respectively ; thus rendering the 
climate favourable both t o  flowering and fruiting. Spitzbergen belongs to this flora, as do 
Nova Zembla and the arctic countries west of the river Obi, which forms its eastern boun- 
dary ; for the Ural Mountains do not limit the vegetation, any more than do the Rocky 
Mountains in America. Gmelin observed more than a century ago that the river Obi in 
lower latitudes indicates the transition longitude from the European to the Asiatic flora. 

2 N 2  
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Even in this small area, however, there are two floras, corresponding to the Arctic 
Xorwegian and Arctic Russian. The latter, commencing at the White Sca, though com- 
paratively excessively poor in species, contains nearly twenty that are not Lapponian, 
including B m y a  rosec~, Dimthus alpinus and Xeguieri, Spirea chunmdrfo licc, X c m i f i m p  
hierucifoliu, Hieracleum S%biricurn, Ziguluria Xibiricu, Ptccrmica aZpincc, Gentiam u e r m ,  
Pleuroggne rotutu, and Lcwix Xibirica. 

There are further several Scandinavian plants which cross the arctic circle on the east 
shores of the White Sea, hut do not do so in Lapland, as Athumantu Libmotis, Chrysu?z- 
thenzzcm Leucunthemum, Biclens tripartita, and others. 

Iceland and Greenland also botanically belong to the Arctic Lapland province, but I 
have here excluded both : the former because it lies to the south of the arctic circle ; the 
latter because both its magnitude, position, and other circumstances, require that it shoulcl 
be treated of separately. 

Monocotyledons . . '"">=I : 2 3 
Dicotyledons. . . . . . 433 

As far as I can ascertain, 616 species 

arctic circle in this region, of which 70 advance into Spitxbergen ; but no phamogamic 
plant is found in Ross' Islet beyond its northern extremity. The proportion of genera 
to species 266:616 I 1: 2.3. Of these Arctic-European plants, 453 cross the Alps or 
Pyrenees to the Mediterranean basin, a few occur on the mountains of Tropical Africa (in- 
cluding L;zcxuZu cccnzpestris and Deschumpsia caspitoscc), and 23 are found in South Africa. 

No fewer than 264 species do not enter the arctic circle in any othcr longitude, and 
184 are almost exclusively natives of the Old World, or of this and of Greenland ; not 
being found in any part of North America ; 24 are confined t o  Arctic Europe and Green- 
land. 

The following Arctic European plants are of sporadic occurrence in N. America :- 

Ranunculus acris, Rocky Mountains. 
Arabis alpina, Greenland and Labrador. 
Lychnis abina, Greenland and Labrador. 
Arenaria arcticu, Greedand and Rocky Moun- 

verna, Greenland, Arctic Islands, and 
tains. 

Rocky Mountains. 
Alchemilla vulgaris, Greenland and Labrador. 
Gnaphalium sylvaticzan, Greenland and Labrador. 

supinunz, Greenland, Labrador, and U. 
States Mountains, 

Vacciniurn myrtillus, Rocky Mountains only. 
Cussiopeia hypnoides, Greenland, U. States Moun- 

Phyllodoce taxijolia, Greenland, U. States Moun- 
tains, and Labrador. 

tains, and Labrador. 

Gentiana nivalis, Greenland and Labrador. 
Veronica ahina, Greenland and U. States Moun- 

Bartsia alpina, Greenland and Labrador. 
Pedicdaris palustris, Labrador. 
Primula farinosa, Labrador. 
Salix phylicqolia, U. States Mountains. 
- arbuscula, Greenland and U. States Moun- 

Juncus trijidus, Greenland and U. States Moun- 

Carex capitata, Greenland and U. States Moun- 

Phleum akinum, Greenland, U. States Mountains, 

Calamagrostis lanceolata, Labrador. 

tains. 

tains. 

tains. 

tains. 

and Labrador. 

There are besides a considerable number of Arctic European plants, which, in the New 
World, are confined to Greenland, being nowhere found in East America : these will bo 
enunierated when treating of the Greenland flora. 
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The plants which are widely distributed in Temperate America or Asia, but almost 
exclusively Arctic in Europe, are the following :- 

Ranunculus Pallasii, Aeia and America. 
Trolliw Asiaticus, Asia. 
Parryu macrocarpa, Asia and America. 
-- arctica, Asia and America. 
Stelluria longipes, Asia and America. 
Potentilk emcwginata, America. 
Epilobium latqolium, Asia and America. 
Sedum quadrijidum, Asia. 
Saxifraga bronchiulis, Asia and America. 
Senecio resedctfolius, Asia and America. 
Ligularia Xibirica, Asia. 
Mulgedium Xibiricum, Asia. 
Cassiopeia tetragona, Asia and America. 
Gentiana detonsa, &4sia and America. 
Pleurogyne rotata, Asia and America. 

Eritrichium aretioides, Asia and America. 
Gymnandra Pallasii, Asia. 
Castilleja pallida, Asia and America. 
Veronica mncrosternon, Asia. 
PecliceclarisJlammea, America. 
Pinyuicula villosa, Asia and America. 
Koeniyia islandica, Asia and America. 
Sahx polaris, Asia and America. 
Picea orientalis, Asia. 
Larix Ledebourii, Asia. 
Platanthera hyperborea, America. 

Deyeuxia Deschampsioides, Asia and N. W. Ame- 

Dupontia Fisher-i, America. 

o titusata, America . 

rica. 

The works upon which I have mainly depended for the habitats of the Arctic European 
plants are Wahlenberg’s ‘ Flora Lapponica,’ Ledebour’s Flora Rossica,’ Fries’ Summa 
Vegetaldium Scandinaviz,’ and Mantissz,’ and various admirable treatises by hndersson, 
Nylander, EIartmann, Lindblom, Wahl berg, Blytt, C. Martins, Ruprecht, and Schrenk. 

For Spitzbergen plants I have depended on Hooker’s enumeration of the Spitzbergen 
collections made during Parry’s attempt to reach the north pole, Capt. Sabine’s collection 
made in the same island, and on Lindblom and Beilschmied’s Flora von Spitzbergen ’ 
(Regensburg, Flora, 1842). 

For the southern distribution of the Arctic European plants, I have further consulted 
Nyman’s excellent ‘ Sylloge,’ Ledebour’s ‘ Flora Rossica,’ Grisebach’s Flora Rumelica,’ 
Grenier and Godron’s Flore de France,’ Parlatore’s Flora Italiana,’ Koch’s Synopsis 
Flora? Germaniz,’ Munby’s Catalogue of Algerian Plants,’ A. Richard’s of those of 
Abyssinia, Visiani’s ‘ Flora Dalmatica,,’ Delile’s Flora Agyptiaca,’ Boissier’s noble 
‘ Voyage Botanique dam l’Espagne,’ and Tchihatcheff s ‘ Asia Minor,’ besides numerous 
local floras of the Mediterranean regions, Madeira, the Azores, and Canaries. 

2 Arctic Asin.-This, which for its extent, contains by far the poorest flora of any 
on the globe, reaches from the Gulf of Obi eastwards to Behring’s Straits, where it merges 
into the West American, The climate is marked by excessive mean cold; at the Obi 
the isotherm of 18” cuts the arctic circle in its S.E. course, and at the eastern extremity 
of the province the isotherm of 20” cuts the same circle, while the centre part of tile 
district is all north of the isotherm of 9”. The whole of the district is hence far north 
of the isotherm of 32”, which descends to 52“ N.L. in its middle longitude. The extremes 
of temperature are also very great; the June isotherm of 41” ascending eastward 
through its western half to  the Polar Sea, whilst the September isotherm of 41” descends 
nearly to 60” W.L. ; whence the low autunin temperature must present an almost insuper- 
able obstacle to the ripening of seeds within this segment of the polar circle. 
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The warming influence of the Atlantic currents being felt no further east than the Obi, 
and the summer desiccation of the vast Asiatic continent, combine to render the climate 
of this region one of excessive drought as well as cold ; whence it is in every way most 
unfavourable t o  vegetation of all kinds. 

The total number of species hitherto recorded from this area is 233 

=1 : 4.5 . 1 )  Monocotyledons 42 
( Dicotyledons 191 

The proportion of genera to species is 1 : 2. Of the 233 .species, 217 inhabit Siberia as 
far south as the Rltai, or Japan, &c. ; 104 extend southwards t o  the Himalaya or moun- 
tains of Persia; 4 are found on the mountains of the two Indian peninsulas, and 8 Qn 
those of Australia and New Zealand. All but the following 37 are European. Those 
marked with a -I- are almost exclusively arctic. 

Delphinium Menziesii (West America). 
TCochlearia sisymbrioides (Boreal ditto). 

I-Iesperis Pallasii (East and West America). 
Odontarrhena Fischeriana. 
Cardamine macrophylla. 

TNardosmia glacialis (Arctic Asia only). 

TArtemisia Steveniana (Arctic Asia only). 
- Gmeliui. 

- glomerata (West America). 
- biennis (E. and W. America). 

+Arenaria macrocarpa (West America). 

f- Rossii (Rocky Mountains). 

tOxytropis nigrescens (Boreal E, and M’.America). 

YSieversia glacialis (Boreal W. America). 

- laricina. 

Cerastium maximum (West America). 

Hedysarum Sibiricum. 

Potentilla stipularis. 
- fragiformis. 
Claytonia lanceolata. 

Saxifraga Escholtzii (Boreal M’. America j. 
Saxifraga serpyllifolia (W. America), 

tSedum euphorbioides (Arctic Asia anly). 

Osmothamnus fragrans. 
Pedicularis capitata (E. and W. America). 
- euphrasioides (E. and W. America). 

Rumex salicifolius (E. and W. America). 
- graminifolius. 
Salix ovalifolia (West America). 
Abies alba (E. and W. America.) 
Larix Americana (E. and W.  America). 
Tofieldia coccinea (E. and W. America). 
Fritillaria Kamtchatkensis (West America). 
Carex concinna (West America). 
Elymus mollis (E. and W. America). 

TMonolepis Aeiatica (Arctic Asia only). 

- punctata (West America). 

Thus out of 37 non-European species, only 12 are confined to Asia, the remaining 25 
On the other hand, there are only 22 European species in Arctic Asia being American. 

which are not also American ; which scarcely establishes a nearer relationship between 
Arctic Asia with Europe than with America. 

These are 
Dianthus Seguieri. 
- superbus. 
Silene inflata. 
Arenaria uliginosa. 
Phaca alpina. 
Nedysarum obscurum. 
Rubus Idzus.  
Sedum quadrifidurn. 
Gaya simplex. 

Leontodon autumnalis. 
Hieracium alpinum. 
Veronica longifolia. 
Pedicularis Sceptrum. 
Pinguicula alpina. 
Polygonum Sibiricum. 
Salix Lapponum. 
- nigricans. 
- hastata. 
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Picea orientalis. Cypripedium Calceolus. 
Larix Ledebourii. Carex ferruginea. 

I n  other words, of the 233 Asiatic species, 196 are common to  Asia and Europe, 
22 are confined to Asia and Europe, 25 are confined to  Asia and America only ; and 1.2 
are confined to  Asia, of which 3 are peculiar to  the arctic circle. 

The rarity of GramineE and especially of Cyperaceac in this region is its most excep- 
tional feature; only 21 of the 138 arctic species of these orders having hitherto l~cc11 
detected in it. Cryptogamic plants seem to be even more rare; Wooclsia ilveusis and 
Justma frugrans being the only Filices hitherto enumerated. Further rescarclies along 
the edge of the arctic circle would doubtless add more Siberian species to this flora, as 
the examination of the north-east extreme would add American species, and possibly lead 
t o  the flora of the country of the Tchutchis being ranked with that of West America. 

The works which have yielded me most information regarding this flora, slre L~clebo~ii-’~ 
‘ Flora Rossica,’ and the valuable memoirs of Bunge, C. A. Meyer, and Trautvetter, on 
the vegetation of the Taimyr and Boganidla rivers ; and on the plants of Jcnissei river 
in Von MiddendorfYs Siberian ‘ Travels ’. For their southern extension Trautvetter tlnd 
Meyer’s ‘ Flora Ochotensis,’ also in Middendorff’s ‘ Travels ’; Bunge’s enumeration of 
North China and Mongolian plants ; Maximovicz’s ‘ Flora Amurensis ;’ Asa Gray’s 
paper on the botany of Japan (Mern. Amer. Acad. N.S. vi.); ICarclin and ICiriloff’s 
enumeration of Soongarian plants ; Regel, Bach, and Herder on thc East Siberian and 
Jakutsk collections of Paullowsky and Von Stubendorff. For the Persian and Indian 
distribution, I have almost entirely depended on the herbarium at Kew, and on Boissier’s 
and Bunge’s numerous works. 

3. Arctic West America.-The district thus designated is analogous in position, and 
to a considerable extent in climate, to the Arctic European, but is much colder; as is 
indicated both by the mean temperature, and by the position of the June isotherm of 41”, 
which makes an extraordinary bend to the south, nearly to 52” N. L., in the longitude 
of Behring’s Straits. 

It extends from Cape Prince of Wales, on the east shore of Behring’s Straits, to the 
estuary of the Mackenzie river, and as a whole it differs from the flora of the province to 
the eastward of it by its far greater number both of European and Asiatic species, by 
containing various Altai and Siberian plants which do not reach so high a latitude in 
more western meridians, and by some temperate plants peculiar to West America. This 
eastern boundary is, however, quite an artificial one ; for a good many eastern plants cross 
the Mackenzie and advance westwards to Point Barrow, but which do not extend to 
Eotzebue’s Sound; and a small colony of Rocky Mountain plants also spread eastwards 
and westwards along the shores of the Arctic Sea, which further tend to connect the 
floras ; such are Apilegia brevistyts, &%ymbrizm hamile, Hzctclzinsia culycina, Hezrclzeru 
~ i c ~ ~ r d s o ~ i ~ ,  Crepis nana, Gentiuna arctophila, Xalix speciosa ; none of which are gene- 
rally diffused arctic plants, or natives of any other parts of Temperate America but the 
Rocky Mountains. 

The arctic circle at  Kotzebue’s Sound is crosscd by the isotherm of 23”, and a t  the 
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longitude of the Mackenzie by that of 12" 5 ' ;  whilst the June isotherm of 41' ascends 
obliquely from S.TV. to  N.E., from the Aleutian Islands t o  the mouth of the Maclienzie, 
and passes south of this province ; the June and the September isotherms of 41" and 32" 
both traverse it obliquely, ascending to tlie N.E. 

The vast extent of the Pacific Ocean and its marin northcrly currents greatly modify 
the cliniate of West Arctic America, causing dense fogs to prevail, especially throughout 
the summer months, whilst the currents keep the ice to  the north of Behring's Straits. 
The shallowness of the ocean between America and Asia, north of lat. GO", together with 
the identity of the vegetation in the higher latitudes of these continents, suggests the 
probability of the land having been continuous at no remote epoch. 

The number of phznogamic plants hitherto found in Arctic West America is 364 
Monocotyledons 76 
Dicotyledons 288 

The proportion of genera to  species is 1 : 1.7. Of these 364 species, almost all but the 
littoral and purely arctic species are found in West Temperate Worth America or in the 
Rocky Mountains, 26 in the Andes of Tropical or Subtropical America, and 37 in Tem- 
perate or Antarctic South America. Comparing this flora with that of Temperate and 
Arctic Asia, I find that no less than 320 species are found on the north-western shores 
and islands of that continent, or in Siberia, many extending to the Altai and the Himalaya. 
A comparison with Eastern Arctic America shows that 281 are common t o  it, and the 
following 38 are found in Temperate, but not Arctic East America. 

Anemone alpha. 
- Pennsylvanica. 
Hutchinsia calycina (Rocky Mountains only 

and Asia). 
Sisymbrium humile (R. M. and As.). 
Draba oligosperma (Rocky Mountains only). 
Lathyrus palustris (Europe, Asia, East and 

Spiraea salicifolia (Eur., As., E. & W. Am.). 
Potentilla fruticosa (Eur., As., E. & W. Am.). 
- Pennsylvanica (Eur., As., E. & W. Am.). 
Comarum palustre (Eur., As., E. & W. Am.). 
Montia fontana (Eur., As., & W. Am.). 
Saxifraga Sibirica (Asia and Labrador only). 
- Dahurica (Asia and Rocky Mounts. only), 
- bronchialis (Europe, Asia, & R. Mounts.). 
A4rchangelica officinalis (Europe, Asia, America), 
Ligusticum Scoticum (Eur., As., Am.). 
Cornus Suecica (Em., As., Am.). 
Galium rubioides (Eur., As., Am.). 

West America). 

Senecio resedaefolius (Eur., As., Am.). 
- pseudo-Arnica (Asia and America). 
Cassandra calyculata (Europe, Asia, America). 
Gentiana arctophila (Rocky Mountains only). 
- prostrata (Europe, Asia, America). 
- tenella (Eur., As., Am.). 
Veronica scutellata (Eur., As., Am.). 
Pedicularis palustris (Eur., As., Am.). 
Atriplex patula (Eur., As., Am.). 
Corispermum hyssopifolium (Eur., As., Am.). 
Corallorhiza innata (Eur., As., Am.). 
Luzula spadicea (Eur., As., Am.), 
- spicata (Eur., As., Am.). 
- pilosa (Eur., As., Am.). 
Juncus balticus (Eur., As., Am.). 
Carex lagopina (Eur., As., Am.). 
- Gmelini (America only). 
- cryptocarpa (Europe, Asia, America). 
- stricta (Europe, America). 
Hierochloe borealis (Europe, Asia, and America). 

These, it will be seen, are for the most part north temperate plants, common in many 
parts of tlie globe, and which are only excluded from Eastern Arctic America by the 
greater rigour of its climate. 
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The best markedEuropean and Asiatic species that are not found further east in 
Temperate or Arctic America are the following : 

Anemone narcissiflora. Spiraea chaniaedrifolia. Atri plex littoralis. 
Ranunculus Pallasii. Pyrethrum bipinnatum. Pinus cembra. 
Aconitum Napellus. Gentiana prostrata. Carex Norwegica, 
Parrya macrocarpa. Eritrichium aretioides. Deyeuxia strigosa. 
Dianthus alpinus. Pedicularis verticillata. - Langsdorffii. 
Cerastium vulgatum. Primula nivalis. Colpodium fulvum. 

Hence it appears that of the 364 species found in Arctic West America, 319 inhabit 
East America (arctic or temperate, or both), and 320 are natives of the Old World-a 
difference hardly sufficient to establish a closer affinity of this flora with one continent 
rather than with the other. 

The species peculiar to this tract of land are :- 

Braya pilosa. Artemisia androsacea. Salix glacialis. 
Saxifraga Richardsoni. Saussurea subsinuata. 

The rarity of monocotyledons, and especially of the glumaceous orders, is almost as 
marked a feature of this as of the Asiatic flora : of the 138 arctic species of GZurnacee 
only 54 are natives of West Arctic America. 

The materials for this flora are principally the plants of Chamisso, collected during 
Kotzebue’s voyage, and described by himself and Schlechtendahl ; Lay and Collie’s col- 
lections, described in Beechey’s voyage ; the ‘ Flora Boreali-Americana ; ’ and Seemann’s 
plants, described in the Botany of the Herald.’ Most of the above collections are from 
Behring’s Straits. For the arctic coast flora I am mainly indebted to Richardson’s 
researches, and to Pullen’s and other collections enumerated by Seemann in his account 
of the flora of Western Eskimo Land. For the southern extension of the flora I have had 
recourse to the Flora Boreali-Americana ; ’ Ledebour’s Flora Rossica,’ which includes 
the Sitcha plants ; the American floras of Nuttall, Pursh, Torrey, Gray, &c. ; and to  the 
collections of Drs. Lyall and Wood formed in Vancouver’s Island and British Columbia ; 
for the Californian, Mexican, and Cordillera floras generally, to the herbarium at Kew, 
the works above mentioned, and the various memoirs of Torrey and of Gray on the plants 
of the American Surveying Expeditions. 
4. Arctic East America (exclusive of Greenland).-This tract of land is analogous to 

the Arctic Asiatic in many respects of position and climate, but is very much richer in 
species. It extends from the estuary of the Mackenzie River to Baffin’s Bay, and its 
flora differs from that of the western part of the continent, both in the characters men- 
tioned in the notice of that province, and in possessing more East American species, 
The western boundary of this province is an artificial one ; the eastern is very natural, 
both botanically, and geographically ; for Baffin’s Bay and Davis’ Straits (unlike Behring’s 
Strait) have very deep water and different floras on their opposite shores. 

The arctic circle is crossed in the longitude of the Mackenzie River by the isotherm of 
12”’ which thence trends south-eastward to the middle of Hudson’s Bay ; and in the longi- 
tude of Davis’ Straits it is crossed by the isotherin of 18g. The June isotherm of 41” 
YOL. XXIII. 2 0  
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descends obliquely from the shores of the Arctic Sea, near the mouths of the Naclienzie, 
t o  the northern parts of Hudson's Bay, south of the arctic circle; and the September 
isotherm of 41° is everywhere south of the circle. Hence the wcstern parts of this pro- 
vince are very much warmer than the eastern ; so much so, that the whole west coast and 
islands of Baffin's Bay lie north of a southern inflection of the June isotherm of 32", 
which passes north of all the other polar islands ; the Parry Islands have an analogous 
temperature of 40". The warmth of the western portion of this tract is no doubt mainly 
due to  the influence of the Pacific Ocean being felt across the continent of West America ; 
though possibly also to the presence of a comparatively warm polar ocean, or to Atlantic 
currents crossing the pole between Nova Zembla and Spitzbergen, of which nothing cer- 
tain is known *. Be this as it may, the comparative luxuriance of the flora of Melville 
Islalid is a well-known fact, and one inexplicable by consiclerations of temperature, if 
unaccompanied by a humid atmosphere. The whole region is of course far north of the 
isotherm of 32", which, in the longitude of its middle district, descends to Lake Winnipeg, 
iii lat. 52". 

That portion of this province which is richest in plants is the tract which intervenes 
between the Coppermine and Mackenzie Rivers ; east of this, vegetation rapidly diminishes, 
as also t o  the northward. The flora of the Boothian Peninsula, surrounded 8s it is with 
glacial straits, and placed centrically among the arctic islands, is perhaps the poorest of 
any part of the area ; those of Banks' Land and Melville Island to the N.W. being con- 
siderably richer, as are those of the shores of Lancaster's Sound and Barrow's Strait, and 
the shores of Baffin's Bay to the north and east f-. 

The phzenogamic flora, of Arctic East America contains 379 species 
Monocotyledons. 92 
Dicotyledons.. 287 

The proportion of genera to species is 1 : 2.0. Of these 379 species, 323 inhabit Temperate 
North America, east of the Rocky Mountains ; 35 the Cordillera ; and 49 Temperate or 
Antarctic South America. Comparing this flora with that of Europe, I find that 239 (or 
two-thirds) species are common to the arctic regions of both continents, whilst but little 
more than one-third of the Arctic European species are Arctic East American. Of 105 
non-European species in Arctic East America, 32 are Asiatic ; leaving 73 species confined 
to America, of which the following are furthermore confined to the eastward of the Rocky 
Mountains and Mackenzie River :- 

Corydalis glauca. Lathyrus ochroleucus. Vaccinium Canadense. 
Sarracenia purpurea. Rubus triflorus. Dracocephalum parviflorum. 
Viola cucullata. Prunus Virginiana. Douglasia arctica. 
Silene Pennsylvanica. Heuchera Richardsoni. Elzeagnus argentea. 
Arenaria Michauxii. Cornus stolonifera. Urtica dioica. 

Salix cordata. Polygala Seiiega Grindelia squarrosa. 

;% It  is a vell-knoivn fact that the temperature always rises rapidly with the north (as well as other) wiiids over all 

i. Details of these florulas will he found in the volume of the Linnean Journal,' under the notice of Dr. Walker's 
t!:k Arctic Americsn area. 

Vnllections, made during the voyage of the Fox. 
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Carex oligosperma. I’opulus tremuloidcs. Spiranthes gracilis. 
Picea nigra. Cypripedium acaulc. Pieuropogon Sabini, 

Of these Do?~gZo,sia and Plewopogon are the only ones absolutely peculiar to Arctic 
East America. It is a noticeable fact that not oiie of them is found in any part of Green- 
land. Coiiiparcd with Greenland, the Arctic East American flora is rich ; containing, 
besides those just enumerated, no less than 165 other species not found in Greenland. 
The following are found on the arctic islands, and inany of thein on the west coast of 
Baffin’s Bay, but not in West Greenland :- 

Caltha palustris. Ptarmica vulgaris. Pedicularis capitata. 
Parr ja  arctica. Chrysanthemum arcticum. -- versicolor. 
hIerkin phgsodes. 
Stellaria crassifolin. 
hstragalus alpinus. 
Oxytropis campestris, 
- Uralensis. 
- nigrescens. 
Sieversia Rossii. 
Saxifraga hieracifolia. 
- Virginiensis. 
- Hirculus (East Greenland 

Valeriana capitata. 
Nardosmia corymbosa. 

only). 

Artemisia vulgaris. 
Senecio frigidus. 
- palustris. 

Androsace septentrionalis. 
_- C harnrejasme. 
Salk phlebophylla. 

- pulchellus. Lloydia serotina. 
Solidago Virga-aurea. Hierochloe pauciflora. 
Aster salsuginosus. Deschampsia czspitosa (East 
Crepis nana. Greenland only). 
Saussurea alpina. Glyceria fluitans. 
Andromeda polifolia. Pleuropogon Sabini. 
Arctostaphylos alpina. Bromus purgans. 
Kalmia glauca. Elymus mollis. 
Phlox Sibirica. 
Castilleja pallida. 

There are thus no fewer than 184 of the 379 Arctic East American species (fully 
half) which are absent in West Greenland, whilst only 105 (much less than one-third) 
are absent in Burope. This alone would make the limitation of species in the meridian 
of Baffin’s Bay more decided than in any other arctic longitude ; and I shall show that 
it is rendered still more decisive by the number of Arctic Greenland plants that do not 
cross to Arctic East America. 

Of the 379 Arctic East American species only 56 are not found in Temperate East 
America, of which two are absolutely confined to this area ; two others (Pccmyo areizicoln 
and Festuca Richardsotai) to Arctic East and West America ; 25 are found in Temperate 
West America, and about 20 are Rocky Mountain species, and not found elsewhere in 
Temperate America. 

For our knowledge of this flora I am principally indebted to the ‘ Flora Boreali-Ameri- 
cana,’ and to  Richardson’s * botanical appendix to  Franklin’s first voyage-and his ‘Boat 
Journey through Rupert’s Land.’ I have also examined the materials upon which the above 
works were founded, and the collections of almost every subsequent journey and voyage, 
up to  those of Dr. Walker in the ‘ Fox.’ To enumerate the numerous botanical appendices 
to voyages, and separate opuscules to  which these have given rise, from Ross’ first voyage 
to the present time, would be out of place here. I have endeavoured to embody in the 

$1: I am indebted t o  Sir John Richardson for some corrections to this list, which account for a few discrepancies be- 
tween his lists of Arctic American plants and my own ; these refer chiefly to genera and species introduced into his 
lists, bnt hr-re excluded. 

2 0 2  
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essay the infornzation gleaned from all of them. For the southern distribution of these 
plants in the United States, &c., I have had recourse primarily t o  Asa Gray's excellent 
6 Manual of the Botany of the Northern United States,' t o  Chapman's ' Flora of the S.E. 
States,' and to  the reports on the Botany of various Exploring Expeditions. 

6 .  A ~ c t i c  Gree&nd.-In area Arctic Greenland exceeds any other arctic district 
except the Asiatic, but ranks lowest of all in number of contained species. In  many 
respects i t  is the most remarkable of all the provinces, containing no peculiar species 
whatever, scarcely any peculiarly American ones, and but a scanty selection of European. 
A further peculiarity is that the flora of its temperate regions is extremely poor, and adds 
very few species to  the whole flora, and, with few exceptions, only such as are arctic in 
Europe also. Being the only arctic land that contracts to the southward, forming a 
peninsula, which terminates in the ocean in a high northern latitude, Greenland offers 
the key to the explanation of most of the phenomena of arctic vegetation ; and as I have 
already made use of it for this -purpose, I shall be more full in my description of its flora 
than of any other. 

The east and west coasts of Greenland differ in many important features ; the eastern 
is the largest in extent, the least indented by deep bays, is perennially encumbered 
throughout its entire length by icefields and bergs, which are carried south by a branch 
of the arctic current that sets between Iceland and Greenland ; and is hence excessively 
cold, barren, and almost inaccessible. The west coast, again, is generally more or less free 
from pack ice from Cape Farewell (lat. 60') to north of Upernzvik in lat. 73". It is 
washed by a southerly current, which is said to carry drift timber from the Siberian rivers 
into its fiords, and enjoys a far milder climate, and consequently has a more luxuriant 
vegetation. A somewhat similar contrast is exhibited between West Greenland and the 
opposite shores of Baffin's Bay, against which latter the northerly arctic current from 
Lancaster Sound drives great masses of polar ice, derived from the regions beyond that 
estuary, and to which the bergs that float away from the glaciers in the Greenland fiords 
are also drifted. It is important to bear in mind these features of the two shores of 
Greenland and of BafFin's Bay and Davis' Straits, because they may in some degree 
explain their differences of vegetation. There is also another difference between the polar 
islands and Greenland, inasmuch as the former are for the most part lorn, without moun- 
tains or extensive glaciers ; while the latter is exceedingly mountainous, with valleys along 
the shore terminating in glacier-headed fiords, and the coast is bound by glaciers of prodi- 
gious extent from Melville Bay northwards to Smith's Sound. 

The isothermal lines in Greenland all follow one course, from S.W. to N.E., running 
more parallel t o  one another in this meridian than in any other. The isotherrn of 32" 
passes t,hrough the southern extremity of the peninsula, and that of 6' through its north 
extreme at Smith's Sound. The June isotherm of 41" skirts its east Coast, and that of 
32" passes north of Disco ; the June temperature of Disco is hence as low as that of the 
north of Spitzbergen, of middle Nova Zembla, and of the extreme north of Asia, and 
yet Disco contains quadruple their number of plants. The autumn cold is very great ; the 
September isotherm of 32" crossing the arctic circle on the west coast ; and to this the 
scantiness of the flora may to some extent be attributed. 



DR. HOOKER ON THE D I S T R I B U T I O S  OF A R C T I C  PLANTS.  271 

The Arctic Greenland flora contains 206 species, according to Langc’s catalogue (ill 

hIonocot* 67 i =1 : 2.1 : tile 1 Rincke’s ‘ Greenland ’) ; or 207, according to my materials 

proportion of genera to spccics being 1 : 2. 
(Dicot . . lio 1 

Of these 207 species the following 11 alone arc not European:- 

Anemone Richardsonii (,Isiatic). 
Turritis mollis (Asiatic). 
Vesicaria arctica (American only). 
Draba aurea (Rocky Mts. and Labrador only). 
Hesperis I’allasii (Asia and America). 
Arenaria Graenlandica (Mts. of U. S.). 

Potentilla tridentata (Labrador only). 
Saxifraga triscuspidata (Labrador only). 
Erigeron coinpositus (American only). 
Pedicularis euphrasioides (Asia). 
Salix arctica (Asia). 

On thc other hand, no less than 57 Arctic Grecnland species are absent in Arctic East 
America, and thc following 36 Arctic Europe and Greeiiland species are either absent in 
all parts of Eastern Teinperate America, OF are extremely local there :- 

Arabis alpina (Labrador only). 
Lyclinis alpina (do.). 
Lychnis dioica (absent). 
Spergula nivalis (do.). 
Arenaria uliginosa (absent). 
- ciliata (do.). 
Stellaria cerastioides (do.). 
Alchemilla alpina (do.). - vulgaris (Labrador only). 
Sibbaldia procumbens (United States only). 
Rubus saxatilis (absent). 
Potentilla veriia (Labrador only). 
Sedum villosum (absent). 
Saxifraga Cotyledon (Labrador and Rocky Moun- 

Galium saxatile (absent). 
Gnaphalium sylvaticum (Labrador only). 
- supinum, L. (do. and m’hite Mountains). 
Cassiopeia hypnoides (Labrador only). 

tains only). 

Phyllodoce taxifolia (do. and White Mountains). 
Gentiana nivalis (Labrador only). 
Thymus serpglliim (absent). 
Veronica alpina (IVhite Mountains only). 
- saxatilis (absent). 
Euphrasia officinalis (N. U. States). 
Bartsia alpina (Labrador only). 
Rumex acetosella (absent). 
Salix Arbuscula (do.). 
Peristylus albidus (do.). 
Carex capitata (White Mountains only). 
- microglochin (absent). 
- microstachya (do.). 
- pedata (do.). 
Elyna caricina (Rocky Mountains only). 
Phleum alpinum (Labrador and IYhite Moun- 

Calamagrostis lanceolata (Labrador only). 
Deschampsia alpina (absent). 

tains only). 

When it is considered how extremely common most of these plants are throughout 
Europe and Northern Asia, and that some of them inhabit also X.W. America, their 
absence in Eastern America is even more remarkable than their presence in Greenland. 

Another singular featurc of both Arctic and Temperate Greenland is its wanting ;t 

vast number of Arctic plants which are European, and found also in America. The 
following is a list of most of these, cxcluding about 15, which arc water-plants, or 
spccies whose range is limited. The lettcr I. placed before a spwics signifies that it is 
Icelandic, and I have introciucecl it t o  show not only how inany arc allsent from this 
island also, but how inany are present. The lctter S. indicates that tlic spccies is found 
in the south temperate or antarctic circlc. The asterisk * indicates that the species is 
arctic both in Xast America mid lhwopc. 
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Anemone alpina. 
- nemorosa. 
- narcissiflora. 

* Ranunculus Purshii. 

* Aconitum Napellus. 
* I. Caltha palustris. 

Actzea spicata. 
Nuphar luteum. 
Nasturtium amphibium. 

S. Barbarea praecox. 
S. Turritis glabra. 

Thlaspi montanum. 
Sisymbrium Sophia. 

* I. Erysimum lanceolatum. 
Arabis hirsuta. 

I. S. Cardamine hirsuta. 
* Parrya arctica. 
I. Draba muralis. 
I. Subularia aquatica. 

* I. Drosera rotundifolia. 
I. - longifolia. 
I. Viola tricolor. 

* I. Arenaria lateriflora. 
* Stellaria longifolia. 
I. - crassifolia 

Linum perenne. 
Geranium Robertianum. 
Hypericum 4-angulum. 
Oxalis acetosella. 

* Phaca frigida. 
* Astragalus alpinus. 
*- hypoglottis. 
* Oxytropis campestris. 
- Uralen sis. 
Lathyrus palustris. 
Spiraea salicifolia. 

S. Genm urbanum. 
I. - rivale. 
* Rubus arcticus. 

Potentilla fructicosa. 
- Pennsylvanica. 
__ argentea. 

: I.S. Fragaria vesca. 
I. Sanguisorba officinalis. 

Rosa cinnamomea. 
- blanda. 

* Circaea alpina. 
* I. S. Epilobium tetragonum. 

* I.S. Epilobium alsinzefolium. 
S. Lythrum salicaria. 
* Ribes rubrum. 
*- alpinurn. 

* I. Parnassia palustris. 
Saxifraga Sibirica. 

*- hieraciifolia. 
- bronchialis. 

* Bupleurum ranunculoides. 
Conioselinurn Fischeri. 
Cicuta virosa. 

* I. Carum carui. 
Adoxa moschatellina. 
Viburnum Opulus. 
Lonicera caerulea. 

* Linnaea borealis. 
* I. Galium boreale. 

I. - trifidum. 
S. - aparine. 
* Valeriana capitata. 
* Nardosmia frigida. 
* Chrysanthemum arcticum. 
1. Pyrethrum nodosum. 
- bipinnatum. 

* Artemisia vulgaris. 

rubioides. - 

S. Bidens bipartita. 
Tanacetum vulgare. 
Antennaria Carpatica. 

* Senecio resedaefolius. 
* - frigidus. 
* - palustris. 
* - campestris. 
- aurantiacus, 

* Solidago Virgaurea. 
* Aster Sibiricus. 
* - alpinus. 

S. Erigeron acris. 
S. Sonchus arvensis. 
I. Hieracium boreale. 
* Saussurea alpina. 
I. Vaccinium myrtillus. 
* Andromeda polifolia. 

Cassandra calyculata. 
* I. Arctostaphylos alpina. 
* I. Pyrola secunda. 
* I. Gentiana amarella. 

I. - tenella. 

+ Myosotis sylvatica. 
- palustris. 

1. - arvensis. 
* Scutellaria galericulata. 

I. S. Prunella vulgaris. 
Glechoma hederaceum. 

S. Stachys palustris. 
* Gymnandra Pallasii. 
* Castilleja pallida. 

I. S. Veronica officinalis. 
s. - scutellata 

I .S.  ~ serpyllifolia. 
Melampyrum pratense. 
- sylvaticum. 

* I. Pedicularis palustris. 

Scrophularia nodosa. 
Utricularia vulgaris. 

* Pinguicula villosa. 
Glaux maritima. 
Trientalis Europzea, 

* Androsace septentrionalis. 
*-  Cham aEj as me. 

Naumbergia thyrsiflora. 

*- versicolor. 

I. S. Primula farinosa. 
I. Plantago major. 
- lanceolata. 

S. Chenopodium album. 
I. S. Atriplex patula. 

lium. 
Corispermiim hyssopifQ- 

* Polygonium Bistorta. 
I. - amphibium. 
* Pvlyrica Gale. 
I. Betula alba. 
I. - pumila. 
I. Alnusincana. 
I. Salix pentandra. 
I. - myrtilloides. 
I. Triglochin maritinium. 

Scheuzeria palustris. 
Veratrum album. 

* Lloydia serotina. 
* Allium schaenoprasum. 
* Smilacina bifolia. 
* Platanthera obtusata. 
* Calypso borealis. 

Godyera repens. 
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Cypripedium guttaturn. 
Calla palustris. 
Tgpha latifolia. 
Narthecium ossifragum. 
Luzula maxima. 

S Juncus communis. 
I. __ articulatus. 
I. __ bulbosus. 
- stygius. 
Carex pauciflora. 
- tenuiflora. 

s. - stellulata. 
I. -- chordorrhiza. 
- teretiuscula. 
-- paradosa. 

S. Carex Ruxbaumii. 
I. -- limosa. 
s. - Nagellanica. 
-- ustulata. 
-- livida. 

I .  -- pallescens. 
_- maritima. 

I. -- czspitosa. 
I. __- acuta. 
- stricta. 
- filiformis. 

I. S. Eleocharis palustris. 
s. - acicularis. 
S. Scirpus triqueter. 
S. -- lacustris. 

Eriophorum alpinum. 
Rhynchospora alba. 
Alopecurus pratensis. 

I. Milium effusum. 
S. Phalaris arundinacea. 

I. S. Phragmites communis. 
* I. Hicrochloe borealis. 

* I. Catabrosa aquatica. 
* I.S. Glyceria fluitans. 
* I. Atropis distans. 

I. Festuca elatior. 
S .  Rromus ciliaris. 

I. S. Triticum caninum. 
53. Hordeum jubatum. 

pauciflora. * -- 

Altogether there are absent in Greenland upwards of 230 Arctic European species, 
which are all of them American plants. The most curious feature of this list is the absence 
throughout Greenland of the genera Spirmx, Senecio, Astragulus, Trfolitm, Plzuca, 
Oxytropis, A?u&osace, Aster, Myosotis, Rosa, Ribes, Thluspi, Xisynzbriunz, Geraniuw , &c., 
and of such ubiquitous arctic species as lirugaria vesca, Cultha palust& *, Barbcwen 
prmcox. It is remarkable that AstraguZiueE are also absent from Spitzbergen and 
Iceland. 

). amongst which I find about 120 Arctic 

European plants that do not enter Greenland ; whereas only 50 of the European plants that 
inhabit Greenland are absent in Iceland. The more remarkable desiderata of Iceland are 
Astragulinea?, Anemone, Aconitzcm, Brayu, Turritis, Artemisia, and Androsuce ; Alope- 
CUTUS alpinas, Lzcxzcla arcuatu, Bierochloe u@inu, Rzcbics chumeomorus, Cussiopeiu tetra- 
gona, Arniccc montanu, Antennariu diuiccc, and Chrysospknium ulterngoliunz. On the 
other hand, Iceland contains of arctic genera absent in Greenland ; Cultha (one of the most 
common plants about Icelandic dwellings), Cuckile, Geruwizcm, Tr$oliam, Spiraa, Seizeeio, 
and Orchis. 

But perhaps the most remarkable fact of all connected with the Greenland flora is that 
its southern and temperate districts, which present a coast of 400 miles, extending south 
to lat. 60" N.L., do not add more than 74 species to its flora, and these are almost unex- 
ceptionably Arctic: European plants ; and inasmuch as these additional species increase 
the proportion of Monocotyledons to Dicotyledons of the whole flora, Greenland as a 
whole is botanically more arctic in vegetation than Arctic Greenland alone is ! 

The only American forms which Temperate Greenland adds to its flora are, Bccnzcr~- 
calas Cyrnbalarice, Pyrzcs Arne&mm, a very trifling variety of the European A U C ~ C G T ~ U ,  
Yiolu Mulzlenbergii, a mere variety of V. ca.lzim, Arenaricc Grmzlnnclicu, a plant elsewhere 

Monocot. 157 
(Dicot . . . 275 

Iceland possesses 432 species 

* Tnis is the more remarkable because it forms a conspicuous feature in Iceland, and is a frequent native of all tllr 
Arctic Aineric,iii coasts a id  islands. 



274 DR. HOOKER ON T H E  DISTRIBUTION OF ARCTIC PLANTS. 

found only on the White Mountains of Kew Hampshire, and Pu~*nussia Kotxebzcei, a 
species which is scarcely different from pulustris. 

The only plants which are not members of‘ the arctic flora elsewhere, and which arc 
confined in Greenland to the temperate zone, besides the above American plants, are BZitu~u 
gZaucum, Potuinogetoiz iizariims, Xpurgaiziui?z minimuway and St?*eptops u~nplexi$olizcs ; the 
rest will all be found in the column of the arctic plant catalogue devoted to Greenland, 
where S. signifies that the species is found south only of the arctic circle in that country. 

On the other hand Temperate Greenland adds very materially to the number of Euro- 
pean Arctic species that do not enter Eastern America (Arctic or Temperate), amongst 
which the most remarkable are 

Cerastium viscosum. 
Vicia cracca. 
Rubus saxatilis. 
Sedum annuum. 
Galinm uliginosum. 

Galium palustre. Betula alpestris. 
Leontodon autumnale. Juncus trifidus. 
Hieracium murorum. - syuarrosus. 
- alpinum. 
Gentiana aurea. Nardus stricta. 

Ant hoxanth urn odorat um. 

Another anomalous feature in the Greenland flora is the presence, on the East Arctic 
coast, of some species not found on the west, nor in the temperate southern end of the 
peninsula. These are :- 

Lychnis dioica (Arctic Europe). 
Saxifraga Hirculus (abundant in all extreme arctic latitudes but West Greenland). 
Polemonium czruleum (all arctic longitudes but West Greenlancl) . 
Deschampsia caespitosa (all arctic longitudes, but also absent in Spitzbergen). 

For data! connected with the Greenland flora, I am mainly indebted to  the collections 
of the various polar voyagers in search of a north-west passage, especially to Drs. Lyall’s 
and Sutherland’s ; to Lange’s catalogue in Rincke’s ‘ Greenland ’; and to the notices of 
Vahl, Greville, Sir William Hooker, &c., on the plants collected by Sabine, Scoresby, 
Ross, Jameson, Graah, and Vahl, &c. ; to Sutherland’s appendix to Penny’s voyage and 
Durand’s to Kane’s voyage. 

There is a curious affinity between Greenland and certain localities in America, which 
concerns chiefly a few of the European plants common to these countries. First, there 
are in Labrador, or on the Rocky Mountains, or White Mountains of New Hampshire, a 
certain number of European plants found nowhere else in the American continent. They 
are :- 
Eanunculus acris (Rocky Mountains). 
Arabis alpina (Labrador). 
Lychnis alpina (Labrador). 
Sibbaldia procumbens (Rocky Mountains). 
Potentilla verna (Labrador). 
Montia fontana (Labrador). 
Gnaphalium sj  lvaticum (Labrador), 
-- aupinum (Labrador & White Mountains). 
Cassiopeia hypnoides (Labr. ik White Mounts.). 
Phyllodoce taxifo1i:i (Labr. & White Mounts.). 

Gentiana nivalis (Labrador). 
Veronica alpina (White Mountains). 
Bartsia alpina (.Labrador). 
Salix Arbuscula (White Mountains). 
Luzula spicata (White Mountains). 
Juncus trifidus (White Mountains). 
Carex capitata (White Mountains). 
Kobresia scirpina (Rocky Mountains). 
Phleum alpinum (White Mountailis & Labrador). 
Calamagrostis lanceolata (Labrador). 
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There are also three plants peculiar to Greenland and Labrador, or the White or Rocky 
Mountains, which have not, hitherto been found elsewhere. They are :- 

Draba aurea (Rocky Mountains). 
Arenaria Grznlandica (White Mountains and Labrador). 
Potentilla tridentata (Labrador). 

On the Arctic Proportiom of flpecies to Genera, Orders, and Classes. 
The observations which have hitherto been made on this suhject, are almost exclusively 

based on data collected on areas too small t o  yield general results. Especially in deter- 
mining the influence of temperature in regulating the proportions of the great group of' 
flowering plants, it is of the highest importance to take comprehensive areas, both because 
of the wider longitudinal dispersion of some orders, especially the Monocotyledons, and 
the effects of local conditions, such as bog land, which determine the overwhelming pre- 
ponderance of Cyperuceu? in some arctic provinces compared with others. 

The proportion of genera to species in the whole arctic phamogamic flora is 323 : 762, 
- 

Monocot. 1 : 2.8 
Or ' 2*3. Dicot, ___. 1 : 2.2 2 and that of orders to species 1 : 10.8 ; in the several pro- 

vinces as follows :- Gen. Gen. t o  Sp. Orders. Ord. t o  Sp. 
Arctic Europe . . . . . . . . . . .  277 1 : 2.5 64 1 : 9'6 .. Asia . . . . . . . . . . . .  117 1 : 2.0 38 1 : 6'1 
,, West America . . . . . . . .  172 1 : 2.1 48 1 : 7% .. East America . . . . . . . .  19.3 1 : 2.5 56 1 : 6.8 
,, Greenland . . . . . . . . . .  104 1 : 2.0 38 I : 5.5 

Thus Europe presents the most continental character in its arctic flora, and West 
America the most insular ; which may be attributable to the same cause in both ; namely, 
the uniformity or variety of type. I n  West America we have, as in an oceanic island, a 
great mixture of types (Asiatic, European, East and West American) and paucity of 
species; in Europe the contrary. . The proportions of species to orders are still more 
various ; but here, again, Europe takes the lead decidedly. 

The proportions of genera and orders to species of all Greenland differ but little from 
those of its arctic regions ; whereas the contrast between Arctic Europe and this, together 
n-ith Norway as far south as 60" N. lat., is very much greater. This is in accordance with 
the observation I have elsewhere made, that the whole of Greenland is comparatively 
poorer in species than Arctic Greenland is. 

Gen. Sp. Ord. Sp. Gen. Sp. Ord. Sp. 
Arctic Scandinavia . . .  1 : 2.3 - 1 : 9'6 Arctic Greenland . . . .  1 : 2.0 - 1 : 5 .5  
All Scandinavia . . . .  1 : 2.8 - 1 : 11.6 All Greenland . . . . .  1 : 2.3 - 1 : 6.6 

The proportions of Monocotyledons to Dicotyledons are :- 
Arctic Flora . . . . . . . . . . . . . . . . . . . .  1 : 2.6 
Arctic Europe . . . . . . . . . . . . . . . . . . .  1 : 2.3 
,, Asia . . . . . . . . . . . . . . . . . . . .  1 : 4 . 5  
,, West America . . . . . . . . . . . . . . . . .  1 : 3.8 
,, East America . . . . . . . . . . . . . . . . .  1 :3 '1  
,, Greenland . . . . . . . . . . . . . . . . . .  1 : 2.1 

All Greenland . . . . . . . . . . . . . . . . . . .  1 : 2.0 
VOL. XXIII. 2 P  
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The Proportion of lurgest Orders to  the whole Flora. 

x 

I-- 
-- 

I Arctic Flora 5.6 1 :30.5 1 : 

Asia . . . . . . 11 : 10.6 1 : 16.6 1 : 

. . . . , I  : 
Europe. . . . . 11 : 5.2'1 : 38.4 1 : 

W. America. 1 : 6.7 1 : 24.3,i : 

I ,, 
,, 
,, 

i 
1 ,, E. America. 1 : 5.8 

,, Greenland.. . 1 : 3.8 
, All Greenland . . . . 1 : 3.7 

The great differences between these proportions show how little confidence can be 
placed in conclusions drawn from local floras. BiceG is the only order which is more 
numerous proportionally to other plants in every province than in the entire arctic flora, 
and Cruci$erce is the only one that approaches it in this respect ; and Legug?ziizos@ is the 
only one which is less numerous proportionally in them all. East and West America 
agree most closely of any two provinces ; then (excluding Leguminosg) all Greenland 
and Europe ; next Arctic Greenland and all Greenland. 

The greatest differences are between Arctic Europe and Asia, and Arctic Asia and 
West America ; they are less between Arctic Greenland and Asia (excluding~egzLmios~) ; 
they are great between Arctic Greenland and East America; and as great between a11 
Greenland and Arctic America. 

The proportion formerly deduced by Brown, &c., for the high arctic regions was a 
much smaller one ; the Monocotyledons being in comparison with the Dicotyledons 1 : 5 ; 
and this still holds for some isolated, very arctic localities, as North-east Greenland ; 
whereas Spitzbergen presents the same proportion as all the arctic regions, 1 : 2.7 ; the 
Parry Islands 1 : 2.3 ; the west coast of Baffin's Bay, from Pond's Bay to Home Bay, 
1 : 3.3 ; and the extreme arctic plants mentioned at  p. 257., 1 : 3. Of the prevalent arctic 
plants mentioned at  p. 256, the proportion is 1 : 3.4. 

I have dwelt more at length on these numerical proportions than their slight irnpor, 
tance seems to require; my object being to show how little mutual dependence there is 
amongst the arctic florulas. Each has profited but little through contiguity with its co- 
terminous districts ; though all bear the impress of being members of one northern flora. 

0% Groupiag the Forms, Varieties, and Species of Arctic P l a ~ t s  for pwposes of 
Comparative Study. 

Considering the limited extent of the arctic zone, the poverty of its flora, which is 
almost confined to 14O of latitJude in the longitudes most favourable to vegetation, and to 
only 10" in the Asiatic area, and the number of able botanists who have studied it, it 
might be supposed that the preliminary task of identifying the species, and tracing their 
distribution within and beyond the arctic circle would have been short and simple ; but 
this is not the case ; for owing to the number of local floras, voyages, travels, and scientific 
periodicals that have to be consulted, to the variability of the species, and the consequent 
difficulty of settling thcir limits, and to the impossibility of reconciling the divergent 
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opinions of my predecessors regarding them, I have found this a very tedious and unsa- 
tisfactory operation. 

Of all these sources of doubt and error, the most perplexing has been the well-known 
variability of polar plants ; and in the existing state of the controversy upon Mr. Darwin's 
hypothesis, it requires to be treated circumspectly. I n  several genera, I have not only 
had to decide whether to unite for purposes of distribution dubious 01% spurious arctic 
species, but also how far I should go in examining and uniting cognate forms from other 
countries, which, if included, would materially affect the distribution of the species. 
These questions became in many instances so numerous and complicated, that I have 
often resorted to  the plan of treating several very closely allied species and varieties as 
one aggregate or collective species. This appears at first sight to  be an evasive course ; 
but as it offered the only satisfactory method of solving the difficulty, I was obliged, after 
many futile attempts to find a better, to resort t o  it, and hence I feel called upon to enter 
more fully into my reasons for doing so; premising that all my attempts to treat each 
variety, form, and subspecies as a distinct plant, involved the discussion of a niultitude of 
details from which any generalization was hopeless ; the results in every case defeated the 
object of this paper. 

Of the plants found north of the arctic circle, very few are absolutely or almost 
exclusively confined to  frigid latitudes (only about 50 out of 762 are so) ; the remainder, 
as far as their southern dispersion is concerned, may be referred to  two classes ; one con- 
sisting of plants widely diffused over the plains of Northern Europe, Asia, and America, 
of which there are upwards of 500 ; the other of plants more or less confined to the Alps 
of these countries, and still more southern regions, of which there are only about 200. 
Glyceiia $ ~ ~ i t c ~ m ,  Atropis maritima, and fiemecio campestris are good examples of the 
first, as being high arctic and boreal but not alpine; while most of the species of fluxi- 
fraga, Braba, and Amdrosace, are examples of the second". Both these classes abound 
in species, the limitation of which within the arctic circle, and the identification of whose 
varieties with those of plants of more southern countries, present great difficulties. 

Those plants of the temperate plains which enter the arctic regions are often species of 
large, widely dispersed, and variable genera, most or all of whose species are very difficult 
of limitation ; as R G G H ~ I Z C ~ ~ ~ S ,  of which the arctic species auriconzus, aquutilis, and ucris, 
are each the centre of a noeud of allied temperate species or varieties, as to  whose liniits 
no two botanists are agreed; and the same applies to  the species of VioZa, Xtellaricr, 
Arenaria, and Hieracium. This has often led to  the grouping of names of plants con- 
sidered as synonymous by some authors, varieties by others, and good species by a third 
class. Furthermore, such genera are often represented in the temperate regions of two 
or more continents (and some of them in the south temperate zone also) by closely allied 
groups of intimately related species. This always complicates matters extremely ; for an 
arctic species, being generally in a reduced or stunted state, may be equally similar to 
alpine or reduced forms of what in t a o  or more of these geographically sundered groups 

* Conversely the only arctic genus unknown in the Alps of the middle temperate zone is Pleuropogon, and the only 
alpine genera containing several species which inhabit the highest Alps of the north temperate zone, but not the 
polar regions, are SoZduneZEa in Europe, Swertia in Europe and the Himalaya, &c. 

2 P 2  
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may rank as good species, a id  its affinities and distribution be consequently open to doubt. 
Thus under the arctic Stellaricc longkies are included five other arctic forms (Zeta, Ed- 
wurd&, peclunczclaris, hebeccclyx and ciliatosepalcb) ; but amongst these fornis some speci- 
mens approach closely the American S. longijoliu, Muhl, or slight varieties of it ; while 
others resemble the Xuropean S. Friesium, Ser., others 8. granainea, others certain 
Tasmanian forms, and others, again, Chilian. My own iinpression is, that some of these 
may prove but slight modifications of one common, very widely dispersed plant, between 
all whose varieties no constant definable characters will eventually be found ; but in the 
present state of science I have abstained from including any of them, because to prove 
this or disprove it, the whole genus wants a far longer and closer study than it has yet 
received or than 1 can give it. Awnaria ve?*na and its forms offer a very parallel case, 
and these I have included more largely, because I have the published opinion of many 
botanists to bear me out in doing so. Yiola epipsila, palzcstris and blunda, are thus in- 
cluded, though they are more constant and have to a considerable extent different distri- 
1)utions ; because I have found no differences of any moment between their normal forms, 
liecause such as exist seem to me to be too slight to attach spec& value to ; and because, 
though well distinguished by Scandinavian botanists, they have not been so carefully col- 
lected and studied in other parts of the arctic zone. Viola cmi$La, Fragaria vesca, and 
Sungzcisorbia o$icinulis, afford other examples : all these arctic plants affect the temperate 
plains rather than the mountains of the northern hemisphere. 

Turning to those arctic plants that chiefly affect the Alps of the temperate or tropical 
zones, their limitation is quite as difficult ; alpine plants being as proverbially variable as 
arctic. Xany alpine plants are now considered t o  be only altered forms of lowland ones ; 
and this affects the estimated distribution of every arctic species that is identified with an 
alpine one. As an example, Suxqraga exilis is a very slight variety of 8. cernwa ; both 
are arctic and alpine plants, but S. cerrma is considered by some botanists to be an alpine 
form of the lowland S. gramdata, whose limits and distribution are very difficult to settle ; 
because it apparently passes into several oriental forms, which have been distinguished as 
species. I n  this case I have not included S. grantdata with S. cernua; because the 
latter is everywhere easily distinguished as a well-marked plant, having a restricted range 
both in area and in elevation, which S. grunulata does not share. At the same time I 
am in favour of a hypothesis that would give these a common origin previous to the 
glacial epoch. 

Other reasons for adopting the system of including very closely allied species are the 
following :-When species have been founded in error ; this generally arises from their 
authors having imperfect specimens, or too limited a series of them ; various species 
founded by Brown on tlie first Arctic American collections come under this category, as 
do Adams’ Arctic Siberian species ; the genera Rantirmd~s, Druba, Arenaria, and Potel&- 
tilla, offer izlany examples : when the species, besides belonging to very variable genera, 
are apparently identical both in the herbarium and according to their descriptions, ant1 
present the same or a coiitiiiuous distribution ; of this Trientnlis, Seizecio, Aste?., Eri- 
qe1*oih, Mertensiu, Seduw, Claytoniu, Tzm*itis, and many others, afford examples. 

I t  may be asked what useful scientific results can he obtained from the study of a 
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Hora whose specific limits are in so vague a condition? the answer is, that thougll 
much is uncertain, dl is not SO ; and that if the species thus treated conjointly red?>* 
express affinities far closer than those which exist between those treated separately, ;I 

certain amount of definite information, useful for my purpose, is obtained ; and it is :i 

matter of secondary importance to me whether the plants in question are to be con- 
sidered species or varieties. Again, if, with many botanists, we consider these closely 
allied varieties and species as derived by variation and natural selection from one parent 
form at a comparatively modern epoch, we may with advantage, for certain purposcs, 
regard the aggregate distribution of the very closely allied species as that of one plant. 
When sufficient materials shall have been collected from all parts of the arctic and sub- 
arctic areas, we may institute afresh the inquiry into their specific identity or differenet-, 
by selecting examples from pliysically differing distant areas, and comparing thciii with 
others from intermediate localities. An eiiipirical grouping of allied plants for the put.- 
poses of distribution may thus lead to  a practical solution of difficulties in the classific a t '  1011 

and synonymy of species. 
My thus grouping names niust not thercfore be regarded as a coiiiinittal of myself to 

the opinion that the plants thus grouped are not to be held as distinct species ; I siniply 
treat of them under one name, because for the purposes of this essay it appears to  me 
advisable to do SO.  Every reflecting botanist must acknowledge that there is no iiiorts 
equivalence amongst species than there is amongst genera ; and I have else\\ here* enclra- 
voured to  show that, for all purposes of classification, species niust be treated as group 
analogous to genera, differing in the number of distinguishable forms they include, and 
of individuals to which these forms have given origin, and in the amount of afEinity both 
between forms and individuals. My main object is to show the affinities of the polar 
plants, and I can best do this by keeping the specific idea comprehensive. It is always 
easier to indicate diffcrences than to detect reseniblances, and if I were to adopt extrenic 
views of specific difference, I should make some of the polar areas appear to  be botanicall? 
very dissimilar from others with which they are really most intimately allied, and from 
which I believe them to have derived almost all their species. A glance at my catalogue 
will show that, had I ranked as different species the few Greenland fornis of European 
plants (called generally by the trivial name Gr~~lcrncl ica) ,  I should have made that Aorn 
appear not only more different from the European than it really is,but from the Amcrican 
also ; and that the differences thus introduced mould be of opposite values, and hence de- 
ceptive, in every case when the European species (of which the G~*mzZucr2~lica is often not 
even a variety or distinct form) was not also common to America. 

I wish it then to be clearly understood that the catalogue here appended is intentled to 
include every species hitherto found within the arctic circle, together 11-ith those most 
closely allied forms which I believe to have branched off from one conimon parent 
within a Comparatively recent geological epoch, and that immediately prerious to the 
glacial period or since then, Further, I desire it to be understood that I claim no 
originality in bringing these closely allied forms together ; from the appended notes, it 
iiiill he seen that there is scarcely one of them that has not been treated as a synonjni, 

.+ Essay on the Australinn Flora ; introductory to the Flora Tasmanica, p. F .  SC. 
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variety, subspecies, form, or lusus, by one or more very able and experienced botanists, 
Some of them by many. Furthermore, it is curious to  observe how much the botanists of 
each country do to a considerable extent agree amongst themselves as to  the specific identity 
or difference of the same forms-the Scandinavian agreeing with Fries, the German with 
Koch, and the American with Hooker’s ‘ Flora Boreali-Americana ’; also to  observe, 
that in all these cases the authors I quote are independent observers, and not copyers or 
followers. I think this fact indicates that the same plant presents a different aspect (pro- 
bably obliterated in drying) in each country. This observation is consonant with what me 
know of the tendency of all species to  run into local varieties in isolated areas, which va- 
rieties are often appreciable to the eye OF to the touch, but are not expressable by words. 

Of the 762 species enumerated, I have compared arctic or boreal specimens of all but a 
few which I have indicated in the appended notes, and in most cases I have compared 
specimens from all the southern areas indicated ; but I do not pretend t o  have made such 
a critical study of all the grouped species, or of all those belonging to difficult genera (as 
D r d a ,  Poa, &c.), as to enable me to say that I have given all their distribution, or satis- 
fied myself of all their affinities and differences. There are, on the contrary, fully 60 
genera out of the 323 arctic ones enumerated, each of which requires careful monograph- 
ing, and months of study before the limits, systematic and geographical, of its common 
European species can be ascertained. In two of the largest and most difficult of these I 
have been indebted to others ; namely, to Dr. Boott, who has revised my list of Carices, 
and to Dr. Andersson of Stockholm, who has drawn up that of the Salices : each has ex- 
tensively modified the conclusions of his predecessors in arctic botany ; quite as much or 
more so than I have done in any genus, and I have every confidence in their judg Oment. 
Colonel Munro has twice revised the list of grasses with a like result. In these impor- 
tant genera, therefore, the groups express the opinions of these acute botanists as to  the 
limits of the species. 

With regard to the probable completeness of our knowledge of the flowering plants of 
the arctic zone, I think it is pretty certain that there are few or no new species to be 
discovered. The collectors in the numerous voyages undertaken since 1847 in search of 
the Franklin expedition have not added one species to the flora of the Arctic American 
islands, and but one to that of Arctic Greenland. The Lapponian region is, of course, as 
well known as any on the globe ; but further east, and especially in Arctic Siberia, much 
remains to be done ; not perhaps in the discovery of new plants, but in ascertaining the 
southern limits of various Siberian ones that probably cross the arctic circle. Of Arctic 
Continental America the same may be said. 

The method which I adopted in finally arranging the materials for geographical purposes 
was the following. I took Wahlenberg’s ‘ Flora Lapponica,’ Fries’ Summa Vegeta- 
biliurn Scandinaviae,’ Ledebour’s Flora Rossica,’ Hooker’s ‘ Flora Boreali-Americana,’ 
and Lange’s ‘ Plants of East Greenland,’ which together embrace in outline almost every- 
thing we know of arctic botany, geographical, systematic and descriptive. I put together 
from these all the matter they contained, and arranged it both botanically and geogra- 
phically into a ‘ Systema,’ which I studied with an Admiralty north circumpolar chart ; 
and by this means arrived at  a general idea of the position and extent of the centres of 
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vegetation within the polar circle. I then again went through the catalogue with the 
herbarium, with every work treating on arctic plants that was accessible to me, and lastly 
revised it, verifying the habitats, comparing specimens from each province, adding new 
localities from more recent floras, catalogues, and voyages ; tracing the extra-arctic 
distribution of the species, and noting all points requiring further investigatioii. 

TubzClated Tiem of Amtic Flowerifzg €'lafits und Perm, with t?& Distribution. 
I n  the appended table of the distribution of arctic plants I have included every species which I know 

or believe has been found to extend north of S6g0 N. lat. Of these, some few may but just cross 
the polar circle, and hence be scarcely entitled to the term arctic; but, on the other hand, there are 
no doubt temperate species which are entitled to be so considered, but which have not yet been recorded 
from so high a latitude. This remark applies especially to Arctic Siberia, and possibly also in a less 
degree to Arctic America, where however Richardson's* conscientious researches, conducted with the 
view of tracing the polar limits of plants, along the valleys of the great rivers Coppermine and Mackenzie, 
must have left little of importance to be added or corrected. A cross in a column indicates that. the 
species is naturalized. 

The columns showing the distribution of each species are so arranged and filled up as to express in 
the most simple manner the rather complicated directions of migration of each species or group of species. 
The leading idea, i t  will be observed, is to demonstrate the influence exerted by the glacial epoch, and the 
columns selected and letters introduced are intended to express the apparent results of this influence on 
each species, such letters indicating physical obstacles to migrations which the species has or has not 
overcome. I have hence avoided all further complication than appeared to me necessary to illustrate the 
conclusions I have arrived at. It would have been easy to have expressed in greater detail the southern 
and eastern distribution of the species, subspecies, and varieties in the European column for instance ; 
but I could not have done so in like manner for the same plants in the Asiatic, nor for any but a few 
species in the West American columns. 

When the species, subspecies, or varieties grouped under one in these columns shall have been disen- 
tangled in other countries as they have been in Scandinavia, and when their exact geographical limits also 
shall be ascertained as accurately in other countries as they have been in Scandinavia, then the time will 
have arrived for a history of the origin as well as the direction of migration of arctic plants throughout 
the circle and elsewhere. Meanwhile, as before explained, this essay pretends to no more than laying the 
foundations of this inquiry on a satisfactory basis. 

The globe is divided into five principal areas ; or rather the species are traced in five directions, as fol- 

I. ARCTIC D~STRIBUTION.-~. Arctic European, from Lapland eastward to the Gulf of Obi. An S. in 
this column indicates that the plant attains the extreme northern limits of phaenogamic vegetation in this 
district-&, Spitzbergen, 8. Arctic Asia, from the Obi to  Behring's Straits. 3.  Arctic Western Ame- 
rica, from Behring's Straits eastward to the Mackenzie River. 4. Arctic Eastern America, from the 
Mackenzie to Baffin's Bay. An M. in this column signifies that the plant extends to the islands north 
of Lancaster Sound, and to the Parry Islands, including Melville Island, the best explored of them. 
5 .  Arctic Greenland. An S .  in this column implies that the species has been found south only of the 
arctic circle in Greenland ; and E. that it is found on the east coast only, the only explored portions of 
which lie to the north of lat. 700. 

11. NOBTH A N D  CENTRAL EUROPEAN A N D  NORTH ASIATIC DISTRlBUTIoN.-~rOm the arctic circle 

* Sir John Richardson has had the kindness to revise the list of arctic plants appended t o  the 2nd vol. of his ' Boat 
Voyige through Rupert's Land,' &c. ; and I have his authority for excluding ariy genera and species whicn appear 
there, and which are not included in my catalogue. 

l0Ws :- 
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to the Alps and Pyrenees, Carpathians, Balkan, and Tauria (inclusive) in Europe, and to the Caucasus, 
Altai and Soongaria (inclusive) in Asia. Here A. implies that the plant in- 
habits the Alps, or Pyrenees, or Caucasus ; and N. that it is a more northern plant, not advancing south 
of Germany or Central Russia, in many cases not south of Scandinavia. 2. Asia to the Altai, Xoonyaria 
and Dahuria; the eastern limit of this zone is supposed to be the Jablonoi range, and the western, 
the Obi River. 3 .  Eastern Asia, from Behring’s Straits to the south of Japan, including Mantchuria, 
Kamtschatka, the peninsula of Ochotsk, North China, and the neighbouring islands of Japan. This 
district presents a transition zone between the Asiatic and American floras, and were it better explored 
might possibly be incorporated with the latter, in the higher latitudes at  any rate. 

111. AMERICAN  DISTRIBUTION.-^. North-west America includes the band of country from the 
Rocky Mountains to the Pacific. This is for the most part a very mountainous area, presenting two floras, 
-the Columbian, which extends south to the Oregon; and the Californian, which extends north to that 
river, and inland to a considerably higher but still unknown latitude. Being unable to define the limits 
of these two floras, I have not indicated to which the arctic plants belong, but here, as in the following 
column, an K. indicates that the species inhabits the Rocky Mountains. 2. North-east Americu. This 
includes all temperate North America, from the Rocky Mountains to the Atlantic. I n  this column the 
letter C. indicates that the species is Canadian, but does not enter the United States; L. that it  is con- 
fined to Labrador, R. to the Rocky Mountains, and W. that in the United States it has been only found 
on the White Mountains of New Hampshire, or on other high mountains of the Eastern States. 3.  Tro-  
pical America. With few exceptions the arctic plants found in this province are confined to the temperate 
and alpine regions of the Cordillera from Mexico to Peru inclusive. M. signifies that it has been found 
in,  but not south of, Mexico. 

IV. SOUTH EUROPE AND  AFRICA.-^. Europe south of the Alps, Asia Minor, the Canary Islands, and 
Africa north of the tropic. I n  this column are included the plants of the Spanish and Italian peninsulas, 
Dalmatia, &c., Greece, and both Turkeys. Of these countries, Asiatic Turkey, or Asia Minor, should 
perhaps have been ranked in the Asiatic column with Persia, &c. ; but it contains so very many European 
plants that are not found further east, that I have included it here. The letter A. in this column indi- 
cates that the plant actually crosses the Mediterranean to North Africa, and is found in Algeria, Egypt, 
the Canary Islands, or the mountains of Abyssinia*. 2. Suuth Africa, from the Cape of Good Hope to 
the tropic. 

V. CENTRAL AND SOUTH ASIATIC  DISTRIBUTION.-^. Persia, Tibet, and the Himalaya Mountains. 
I n  this column the letter H. indicates that the species inhabits the Himalaya or Tibet. 2 .  TropicaE Asia. 
This includes all India south of the Himalaya, and especially the Khasia mountains of Eastern Bengal, 
the mountains of both peninsulas of India, of Ceylon, and of Java, 3. The last column is confined to 
Australia, New Zealand, and the antarctic islands to their south. 

1. Europe to the A@s. 

4. Includes Extra-tropical South America and its islands. 

The map that accompanies this paper is reduced from the latest Admiralty chart of the north polar 
regions (that of 1860), by permission of Captain Washington, R.N., Hydrographer of the Admiralty. 
The isothermal lines are taken from Professor Dove’s work ‘ On the Temperature of the Globe,’ translated 
by Major-General Sabine, and printed by the British Association for the Advancement of Science in 
1 ~ 5 3 .  I have selected what appeared to me the seven most instructive isotherms ; namely, the annuals of 
00 j’ Fahr., 5 O  and 32’; the t u o  June  isotherms of.32’ and 41°, and the two September isotherms of 320 
and 4 1’ ; these two months answering respectively to the flowering and fruiting seasons within the arctic 
circle. 

* So few Arctic European plants have been found in Tropical Africa, that I have not devoted a column to it. 
a b o u t  twenty, however, have been ideiitified either by $chille Richard, by the namers of the Schimper’s and Kotschy’s 
I’iants, or by myself in the Hoolrerian Herbarium. Even on Clarence Peak, a niountain on the isolated island of Fer- 
nando Po, 10,600 feet high, arctic plants have bccn found by nfann, the collector for Kew, Deschampsia eespitosu, 
Luzula campestris, GaZium aparine, and Linzosella aquaticu, together with two other boreal species, Saniclcla Europau 
and Brachypodium syluaticum. 
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TABULAR VII"W O F  THE DISTRIBTJTIOK OF ARCTIC: PLANTS. 

/ I l l 1  

DICOTYLEDONES. 
I. Ranunculaceae. 

TH.LLICTRUX dioicum, L. . .  . . . . . .  
i alpinum, L. (nZp.) . . . .  . . . . . .  

minus, L.. . . . . . . . . . . .  . . . . . . . .  

flavnm,L. . . . . . . . . . . . . . . . . . . . . . . .  

' ANEYOXE patens, L. . . . . . . . . . . . . . . . . . . .  
I 

Kemense, Fr. 

rariflorum, Fr. 
strictxm, Led. 

Kuttalliana, DC. 

I 
i 
I 

. .  
~ 

pamiflora, Nich. 
Richardsoni, B.. . . . . . . . . . . . . . . . . . .  

I ranunculoides, L.. . . . . . . . . . . . . . . . . . .  
1 rernalis, L. . . . . . . . . . . . . . . . . . . . . . . .  
; decapetala, L. . . . . . . . . . . . . . . . . . . . . .  
~ 

1 Pennsylvanica, L. . . . . . . . . . . . . . . . . . .  
1 narcissiflora, L. (a@.) . . . . . . . . . . . . . . .  
. RANUNCULUS aqnatilis, L. . . . . . . . . . . . . . . .  
I conferroides, Fr. 
j Pallasii, Schl. . . . . .  

glacialis, L. (a@.) . 
Chamissonis, 

Flammula, L. . . . . .  
reptans, L. 

multifida, Poir. 

~ 

j Cymbalaria, Psh. (aZp.) . . . . . . . . . .  

. . . . . . . .  
~ Purshii, Rich. ..................... 

~ frigidus, DC. 
I 
I nivalis, L. (azp.) . . . . . . . . . . . . . . . . . . .  
I Eschscholtaii, Sehl. 

snlphureus, Sol. 
repens, L. . . . . . . . . . . . . . . . .  
polyanthemos, L. . . . . . . . . . . . . . . . . .  

nemorosus, DC. 
aciis, L. . . . . . . . . . . . . . . . . . . . . . . . . .  

glabriusculus, Rupr. 
Lapponicus, L. (~723.) . . 
hyperboreus, Rottb. (a@. 
pygrnms, F h  l . . .  . . . . . . . . . . . . . . . . .  

hispidus, Mich. . . . . . . . . . . . . . . . . . . . . .  
PennsyIvanicus, L. . . . . . . . . . . . . . . . . .  
Ficana, L. . . . . . . . . . . . . . . . .  

CALTHA palustris, L. . . . . . . . . . . . .  
natans, Pd7. 
radicans, Forst. 
arctica, Bv. 

Sabmii, Br. 
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DICOTY-LEDONES. 
Cruciferae (co iizued). 

i 

! C.inDsnrm pratensis, I,. ............... 
I digitnta, Rich. 
~ i pnrpurca, C. 4.8. . . . . . . . . . . . . . . . . .  
i macrophylla, WiUtl. . . . . . . . . . . . . . . .  
~ PLRRYA macrocarpa, Br. ( ~ 5 3 . )  

~ arctica, Br. (+.). . . . . . . . . . . . . .  
1 Eutrcma arenicoln, a. 
WBSICARIA arctica, Kich. . . 
I D ~ ~ B A  alpins, L. (a@.). . , . 

algicia, Ad. 
pilosa, DC. I 

~ i aspera, A d .  
Adamsii, Led.  

i glacialis, Ad. 
pauciflora, Br. 
micropetala, Hk. 
'? tiichella, Fr. I 

Lapponica, DC., an TVilld. ? 
Wahlenbcrgii, Hm-tm. 
lactea, A ~ t a m .  
nivalis, DC., non Lib. 
crassifolia, Gmh. 
? ;Ilartinsiana, J. Gay. 
oligospcrms, fIk, 
corymbosa, Br. 1 muricella, W C ~ ~ Z .  (a@.) 
nivalis, LiQ., non BC. 

Johannis, Host. 

oblongata, Br. 
Dovrensis, E',.. 
arctica, Vahl. 

contorta, Ehr. 
confusa, Ehr. 4 DO. 
DIagellanica, Lam. 
? borcalis, DC. 

altai'ca, Bzcnye. 

~ 

I 

. . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

~ 

androsacea, Wdd. ( c t l p . ) .  . . . . . . . . . . .  

. . . . . . . . . . . . .  
I 

stellata, Jrcq., non DC. . . . . . . . . . . . . .  

hirta, 1;. (alp.). . . . . . . . . . . . . . . . . . . .  

incana, L.. . . . . . . . . . . . . . . . . . . . . . . . .  

nipestris, Br. (dp . ) .  . . . . . . . . . . . . . .  
aurca, VahZ . . . . . . . . . . . . . . . . . . . . . .  

c. . . . . . . . . . .  
. . . . . . . . . . . .  

. . . . . . . .  

fenestrata, Br. 
/ officindis, L. . . .  . . . . . . . . . . . . .  
1 Pyrenaica, 

1 arctira, Xclil. 1 TVahlcnb crgii , t i p  r . 
I HESPERIS Pallssii, 7'. & G. ( ~ $ 3 . ) .  

I minima, Torr. 4. Gr. 

Grmnlandica, L. 

Lenensis, Arlccnls. 

Hoolieii, Led. ; pygm 
1 
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DICOTYLEDONES. 
Crucifer% (continued). 

ODOXTARRHENA Fischeriana, C. A . M .  . . . . .  
SISYNBRIUN Sophia, L. . . . . . . . . . . . . . . . . .  

canescens, Nictt. .................... 
sophioides, Fi.sch. 

brachycarpum, Rich. 
humile, C.A. M. (a$.). . . . . . . . . . . . . .  

ERYSINUX hieraciifolinm, L. . . . . . . . . . . . . .  

cheiranthoides, L. . . . . . . . . . . . . . . . . .  
BRAYA alpha, Xternb. (a$.) . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  . salsnginenm, Pall. 
Turritis difFusa, Hook. 

lanceolatum, Br. 
alpinum, Fr. 

glabella, Rich. 

dubium, Br. 
Platypetalum purpurascens, Br. 

rosea, Bunp . . . . . . . . . . . . . . . . . . . . .  
pilosa, Hook. ..................... 

EUTREXA Edwardsii, Br. . . . . . . . . . . . . . . .  
HUTCHINSIA calycina, Dew. (a@.). . . . . . . .  
THLASPI montanum, L. . . . . . . . . . . . . . . . . .  

arvense, L. ....................... 

LEPIDIUM ruderale, L. . . . . . . . . . . . . . . . . .  
CAKILE maritima, L. . . . . . . . . . . . . . . . . . . .  
SINAPIS arvensis, L. . . . . . . . . . . . . . . . . . . .  

BRASSICA R a p ,  L. ..................... 

SUBULARIA aquatica, L. . . . . . . . . . . . . . . . . .  

CAPSELLA bursa-pastons, L. . . . . . . . . . . . . .  

~ ~ A P H A N U S  Raphanistrum . . . . . . . . . . . . . . .  

campestris, L. 

TI. Droseraceae. 

DROSEU rotundifoh, L. ............... 
longifolia, L. ..................... 
intermedia, Hayn. ................. , 

VII.  Violaries. 

VIOLA palustris, L. .................... 
epipsila, Led. 
blanda, Willd. 
microceras, Rupr. 

sylvatica, Fr. 
montana, L. (Fr.) 
flaricornis, Sm. 
lactea, Sna. 
Muehlenbergii, Tow. 
sylvestris, Lam, 
arenaria, DC. 

arvensis, DC. 
bicolor, Pursh. 

canina, L. ......................... 

tricolor, L. . . . . . . . . . . . . . . . . . . . . . . . .  

biflora, L. (alp.). . . . . . . . . . . . . . . . . . . . .  
cucullata, Ad. . . . . . . . . . . . . . . . . . . . . . .  
elatior, Fr. . . . . . . . . . . . . . . . . . . . . . . . .  
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I- 
l l  

DICOTYLEDONES. 1 

:Ls 

VIII. Caryophylles. 
DIANTHUS alpinus, L. (nZp.) . . . . . . . . . . . . . .  1 

repens, Willd. 
! 1  

. . . . . . . . . . . . . . .  1 

. . . . . . . . . . . . . . .  15 
. . . . . . . . . . . . . . . .  1 

maritima, L. . . . . . . . . . . . . . . . . . . . . . .  1 
turgida, M B .  . . . . . . . . . . . . . . . . . . . . . .  1 
Tatarica, Pers.. . . . . . . . . . . . . . . . . . . . . .  1 

Pennsyllvanica, Illiich. . . . . . . . . . . . . . . . .  I . .  

paucifolia, Led. 

rupestris, DC. . . . . . . . . . . . . . . . . . . . . . .  1 1 

nutans, DC..  . . . . . . . . . . . . . . . . . . . . . .  . I  1 
. . . . . . . . . .  LPCHEIS apetala, Is. (alp.). 

afinis, Vahl. 
triflora, Br. 
Vahlii, Rip*. 
angusttiflora, R2yw. 
Magellanica, Lam. 
pauciflora, Fiseh. 

I 

dioica, L. . . . . . . . . . . . . . .  

alpina, L. (a@.). . . . . . . . .  
Flos-Cuculi, L. . . . . . . . . . . . .  

SPEnGuLh arrensis, L. . . . . . . . . . .  
SAGINA procumbens, L. . . . . . . . . . .  

nodosa, E. M. . . . . . . . . . .  

intermedia, Fenzl. 

uliginosa, Schl.. . . . . . . . . . . . . . . . . . . . . .  1 

Rossii, Br. . . . . . . . . . . . . . . . . . . . . . . . .  
Nichauxii, Few1 . . . . . . . . . . . . . . . . . . .  

verna, L. . . . . . . . . . . . . . . . . . . . . . . . . . .  1s 

Lapponica, Spr. 
Alsine stricta, Wahl. 

I . .  stricta, iMich. 

propinqua, Rich. 
hirta, Wormsk. 
rubella, Br. 
quadrivalvis, Br. 
Giesekii, Horn. 

Pumilio, Br. 
bitlora, WuhL 

arctica, stew.  (a+.) . . . . . . . . . . . . . . . . .  . I  18 

eerpyllifolia, L. .................... I1 

I 
! 

macrocarpa, psh. (alp.) . . . . . . . . . . . . .  .I . .  
ciliata, L. (a&.) . . . . . . . . . . . . . . . . . .  1 1s 

Norvegica, Gunn. . .I 
. i  Iaricina, Ciw~tz (alp.) 

A nm.inu Grcenlandica, Is(27r. . . . . . .  ~ . .  
I . . . . . . . . . . . . . . .  

I. Arctic. il '11 aidksiatic, N ~ w o p .  j l  I /  111. American. I /  IV. 1 V. 
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DLCOTYLEDONES. j Q  B l w  Caryophylleae (conti)zued). - 
K~KKENEJA peploidcs, Efw. . . . . . . . . . . . . .  
E~1mr.i physorles, Fisch. . . . . . . . . . . . . . . .  
LEPIGONIVN srtlinum, #'is. 

crispa, Cham. 
humifusa, Rottb. (c@. 
longipcs, Goltl i~ (a$?.) 

peduneularis, Bye. 
l d a ,  Kieh. 
Edwardsii, Br. 
hcbccalyx, Fenzl. 
ciliatosopala, Trautv. 

uliginosa, iWwr. . . . . . . . . . . . . . . . . . . .  
nemorum, L, ..................... 
media, L. ......................... 
graminea, L.. ...................... 
dicranoides, Fenzl . . . . . . . . . . . . . . . . .  
longifolia, Fries ((~$3.) . . . . . . . . . . . . . . .  

cerastioides, L. (a@) . . . . . . . .  
crassifolia, Ehr. . . . . . . . . . . . . .  

CERA~TITJM alpinum, L. (alp.) . . . . . . . . . . .  
viscosum, L. ..................... 

vulgatum, 1;. . . . . . . . . . . . . . . . . . . . . .  

alpestris, Fr. 
longifolia, Muhl. 

. .  

. .  

semidecandrum, L. 

Fischeiianum, Ser. 
Behringianum, C. 4 X. 

maximum, L. (alp.) . . . . . . . . . .  
arvense, L. ....................... 

IX. Balsaminem. 
IMPATIENS fdW, Dc. .  . . . . . . . . . . . . . . . . . .  

X. Lines. 
LINUX perenne, L. ..................... 

catharticum, L. . . . . . . . . . . . . . . . . . . .  

GERANIUX sylvaticum, L. . . . . . . . . . . . . . . .  
Robertianum, L. . . . . . . . . . . . . . .  

XI. Geraniaces. 

XI. Hypericines. 
HYPERICUU perforaturn, L . .  . . . . . .  

quadrangulum, L. . . . . . . . . .  
I XIII. Elatineae. 

KLATIKE Hydropiper, L. . . . . . . . . . . . . . . . .  

XYRICARIA Gcrmanica, L. (n7p.) . . . . . . . .  
XV. Oxdidae. 

OXALIS Acotosclla, L. . . . . . .  
~ XTI. Polygaleae. 

1 vulgaris, L. . .  . . . . . . . . . . . . . .  

XIV. Tamariscineze. 

j P O L ~ G ~ L ~  Senega, T V ~ Z Z ~ Z .  . . . . . . . . . . . . . .  
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DICOTYLEDONES. 
XVII. Leguminosae. 

Pnic.4 frigida, L. (a$).) . . . . . . . . . . . . . . . . .  
alpina, I b 7 j  ((($3.) . . . . . . . . . . . . . . . . .  
aboiiginorum, HX,. . . . . . . . . . . . . . . . . . .  

ASTR-IG~LUS alpinus, L. (n7p.) . . . . . . . . . . . .  
hypoglottis, L.. ..................... 
orohoidcs. Horn.  (a$.) . . . . . . . . . . . . . .  

OXYTROPIS campcstris, DC. (a$].) . . . . . . . . .  

arctica, Br. 
nigresccnq, Fisch. ( ~ $ 3 . )  

dcflexa, DC. ((($7.) 
. . . . .  

. . . . . . . .  
Lapponica, Quictl. (n$ i . )  . . . .  

TRIFOLIEM medium, L. . . . . . . . . . . . .  

ochrolencus, Ifook. . . . . . . . . . .  

. . . . . . . . . . . . . . .  1 

. . . . . . . . . . . .  

XYIII. Rosaees. 

i pectinata, T. 4 B. . . . . . . . . . . . . .  
I ALCEEMILLA alpina, L. (a~p . ) .  . . . . . .  

vulgaris, L. . . . . . . . . . . . .  
DRYAS octopetala, L. (a&.) . . , 

integi-ifolia, Puhl. 
Drummondii, Rich. (a&.). 

SIEVCRSIA Rossii, BY.. . . . . . . . . .  

REBUS arcticus, I;. (a&.). . . . . . . . . . .  
propinquus, Rich. ; acaiilis, M c h .  ' 
castoreus, Lestcl. 
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DICOTYLEDOXES. 
XIS. Onagrarieze. 

CIRC~EA alpina, L. . . . . . . . . .  
E P I L O B ~ Y  angustifolium, L. . . . . . . . . . . . . .  

latifolium, L. (“711.). . . . . .  
mont.anum, L. . . . . . . . . . .  
tetragonum, L.. . . . . . . . . . . . . . . . . . . . .  
alpinum, L. . . . . . . . . . . . . . . . . . . . . . . .  

alsinifolium, Till. 
Horncmanni, IZeich. 
origanifolium, Lam. 

linearc, 1Viii7z7. 
palustre, L. . . . . . . . . . . . .  . . . .  

XX. Halorages. 
CALLITRICHE Terna, L. . . . . . . . . . . . . . . . . . .  

autumnalis, L. 

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

maritima, Hellen. 

submersum, L. 
CERATOPHYLLUN demersum, L. . . . . . . . . . . .  

XXI. Lythraries. 
LYTHRUN Salicaria, L. . . . . . . . . . . . . . . . . .  

XXII. Portulaceae. 
CLAYTONIA lanceolata, Psh. (a$.) . . , . , . , . . 

arctica, Ad. 
sarmentosa, C. A. M. 

MONTIA fontana, L. . . . . . . . . . . . . . . . . . . . .  
ri.iularis, Gmeb. 

XXIII. Crassulaceae. 

elongatum, Led. 
SEDUN Rhodiola, DC. (alp.). . . . . . . . .  

ViUosum, L. (alp.). . . . . . . .  
quadrifidum, PdZ. (a$.). . .  
annuum, L. . . . . . . . . . . . .  
acre, L.. . . . . . . . . . . . . . . . .  
euphorbioides, Schl.. . . . . . . .  

XXIV. Grossularieae. 
RIBES lacustre, Pursh. . . . . . . . . . . . . . . . . .  

rubnim, L. . . . . . . . . . . . .  
alpinum, L. . . . . . . . . . . . . . .  
nigrum, L. . . . . . . . . . . . .  
Hudsonianum, Rich. . . . . . . . . . . . . . . . .  

propinquum, Turc. 

XXV. Saxifrageae. 
MITELLA nuda, L. . . . . . . . . . . . .  
CHBYSOSPLENIUY alternifolium, L. 

PARNASSIA palustris, L. . . . . . . . .  
tetrandrum, Lund. 

obtusiflora, Rupr. 
Kotzebuei, C. 8. . . . . . . . . . . . . . . . . . .  

VOL. XXIII. 

- 

8 

-. 

1 
1 
1 
1 
1 
1 

1 

1 

1 
1 
1 

. .  

1 

. .  

1 

1s 

1 
1 
1 
1 

. .  
1 

1 
1 

S 

1 

- 

< 
- 

1 
1 

1 

1 

. .  

. .  
1 

. .  

. ,  

1 

. .  

1 

. .  
1 
. .  
. .  
1 

. .  
1 

. .  

. .  
, .  

. .  
1 

1 

- 

c 
.e 

2 
s 
e: 

- 

i 
1 

, .  

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

i 

1 

1 

1 

.5 

; 
R - 
. .  
1 
31 
. .  

1 

1 

1 

1 
1 
1 

1 

. .  

1 

. .  

. .  

. .  

. .  

1 
1 

. .  

1 

1 
\I 

1 

1 

4 

5 
3 c 
c 
U 
.- 

i 
1 
. .  
. .  
1 

S 

s 
. .  
S 
1 

, .  

. .  

. .  

1 

1 

1 

S 
. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

1 

S 

I 
LS - 

2 
c - 
4 
C * 
2 

1 
1 
1 
1 
1 
1 

d 
- 

1 

1 

1 

i 

1 

1 

1 

1 

1 

. .  
1 
1 
1 
1 

. .  
1 

1 
1 

1 
1 

1 

0P.l 111. American. 

- 
1 
1 
1 
1 
1 
1 

1 

1 

1 
1 
1 

1 

1 

1 

1 

1 

. .  
* .  
. .  
. .  

. .  
1 

1 
1 
, .  

1 
1 

1 

1 

.- 

1 
1 
1 

1 
1 

. .  

1 

1 

. .  

. .  
1 

1 

* .  

1 

1 

1 

. .  

. .  

. .  

. .  

1 
1 

. .  

. .  
1 

1 
1 

1 

1 

,d 
4 
d 
k 

1 
1 
L 

1 w 

- 

..  

1 

1 

1 

1 
. .  

1 

1 

L 

C 

. .  
* .  
. .  
. .  

1 
1 

L 

C 
. .  

1 
C 

1 

L 

- 
.2 , 

i )  
u 
.K 3 

.- 
. .  
. .  
.. 
.. 
1 
1 

. .  

1 

1 

1 
. .  

1 

1 

1 

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

IT. 
- 
0 

& 
l i  
:; 
2.i +: 
Ir’ 

Ti 
.- 

1 
1 

1 
A 
1 

.. 

A 

h 

A 
B 
1 

A 

A 

A 

1 

1 

1 
A 

. .  

1 

1 
1 

1 

1 

d 
- 
. .  
I .  

, .  
I .  

? 
. .  

, .  

, .  

1 

1 

. .  

. .  

, .  
. .  

-_ 
H 
H 
H 
H 
H 
H 

H 

H 

1 

H 

H 

1 

* .  

H 

H 
1 

H 

H 

H 

H 

R 

v. 



292 DR. HOOKER ON THE DISTRIBUTION O F  ARCTIC PLANTS. 



DR. HOOKER ON THE DISTRIBUTION O F  ARCTIC PLANTS. 293 



294 DR. HOOKER ON THE DISTRIBUTION OF ARCTlC PLANTS. 





296 DR. HOOKER ON THE DISTRIBUTION O F  ARCTIC PLANTS. 



DR. HOOKER ON THE DISTRIBUTION O F  ARCTIC PLANTS. 297 

DICOTYLEDONES. 
EriceB (cmtkzzLec1). 

PPROLA rotundifolia, L. . . . . . . . . . . . . . . . .  
chlorantha, S'w. 
elliptica, ATutt. 
grandiflora, Rad. 
Grcenlandica, Horn. 

XXXT'I. Gentiaxez 
GENTIAN& campestris, L. . . . . . . . . . . . . . .  

amarella, L.. ..................... 

aurea, L. ........................ 
glauca, Pull. .................... 
propinqua, Rich. . . . . . . . . . . . . . . . . . .  
prostrata, Hcenke (a+.) . . . . . . . . . . . .  

media, Sw. ...................... 

lingulata, Ag. ; acuta, N i c 7 ~ .  
arctophila, Gyiseb. (a+.) . . . . . . . . . . . .  

inrolucrata, Rottb. 

detonsa, FY. (a7p.) . . . . . . . . . . . . . . . .  
tenella, FP. (a$.) . . . . . . . . . . . . . . . .  

nivalis, L. (a$ . ) .  . . . . . . . . . . . . . . . . .  
verna, L. (a$.) . . . . . . . . . . . . . . . . . .  

PLEUEOGTNE rotata, Gr. (a@.) . . . . . . . . . .  
MENYBNTIIES trifoliata, L. .............. 

sestiva, R. 4 S. 

XXXVII. Hydrophyllea. 
EUTOCA Franklinii, Br. . . . . . . . . . . . . . . . .  

XXBVIII. Polemoniaceae. 
POLEMONIUM caxuleum, L. . . . . . . . . . . . . . .  

capitatum, Esrhsch. 
pulchellum, Bge. 
humile, W. 

PHLOX Sibirica, L. (alp.) . . . . . . . . . . . . . .  
Richardsoni, B. 
XXXIX. Boraginea. 

alpestris, Xnz. 
MYOSOTIS sylvatica, Hofm. . . . . . . . . . . . .  

sparsifiora, Pohl . . . . . . . . . . . . . . . . . .  
caeapitosa, Schltz. .................. 
palustris, L.. ..................... 
arvensis, L. ...................... 

intermedia, Link. 

aretioides, A. DC. 
latifolium, Rupr. 

ERETRICEXUM d o s u m ,  Bge. (alp.) . . . . . .  

MBRTENBIA maritima, Don . . .  .. . . . . . . . . . .  
denticdata, Don . . . . . . . . . . . . . . . . . .  

paniculata, Don. 
corymbosa, Lehm. ; pilosa, DC. 

Drummondii, Don. 
ECHIMOSPERNUX deflexum, Lehm. . . . . . . . .  

Virginica, DC.. . . . . . . . . . . . . . . . . . . .  

ASPESUOO procumbens, L.. . . . . . . . . . . . . .  
XL. Labiatae. 

Lapponica, Wahl. 
MEITTEA arvensis, L. . . . . . . . . . . . . . . . . . .  
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GALEOPSIS vcrsicolor, L. . . . . . . . . . . . . . . . . .  

STACIIYS sj-hatien, L. . . . . . . . . . . . . . . . . . . .  

Tetrahit, L. 
Gtxcrrova hederacea, L. . . . . . . . . . . . . . . .  

palustris, L. . . . . . . . . . . . . . . . . . . . . .  
AJKGA pyramidalis, L. . . . . . . . . . . . . . . . . .  

XLI . Orobancheae. 
BOSCXSIAKIA glabra, C. A. M. . . . . . . . . . . .  1 
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XLII .  Scrophularineae. 
. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  

GYMSANDEA borealis, Pall. (alp.) . . . . . . . . . .  

CASTILLXJA pnllida, Kth. (uTp.) . . . . . . . . . . . .  

VEROKICA alpina, L. (alp.). . . . . . . . . . . . . . . .  

Pallasii, C. 4 8. 
Stelleri, G. 4 8. 

septentrionalis, L i d .  

oflieinalis, L. . . . . . . . . . . . . . . . . . . . . . .  
longifolia, L. . . . . . . . . . . . . . . . . . . . . . .  
chamdrys, L.. . . . . . . . . . . . . . . . . . . . . .  
scutellata, L. . . . . . . . .  
macrostemon, Bye. . . . .  
serpyllifolia, L. . . . . . .  . . . . . . . . . .  

saxatilis, L. (a@.) . . . .  
borealis, Lest. 

fruticuloaa, L. 

Americanum, Mich. 
MELAMPYRUN pratense, L. . . . . . . . . . . . . . . . .  

sylvaticum, L. . . . . . . . . .  . . . . . . . . .  
EUPHRASI.~ officinalis, L. . . .  . . .  
RIIINANTHUS Crista-galli, L. . . . .  

BARTSIA alpina, L. (a@) . . . . . . . . . . . . . . . .  
PEDICULARIS cnpitata, Ad. .  . .  . . . . . . . . .  

minor, Ehr. 

Sceptrum, L. . . . . . . . . . . . . . . . . . . . . .  

palustris, L.. . . . . . . . . . . .  . . . . . .  

verticillata, L. (a@.) . . . . . . . . . . . . . . . .  
amcena, Ad. 

borealis, Xtev. 
Lapponica, L. (a@.). . . . . . . . . . . . . . . . .  
enphrasioides, Stev. (alp.) . . . . . . . . . . . .  
hirsuta, L. (ah?.) . . . . . . . . . . . . . . . . . .  

j Sudetica, L. . . . . . . . . . . . . . . . . . .  
lanata, Willd. 

arctica, Br. 
Ranei, Duraml. 
Langsdorffii, Fisch. 

flammea, L. (u  $ .) . . . . . . . . . . . . . . . . . .  

SCROPEULARIA nodoaa, L. . . . . . . . . . . . . . . . .  
cersicolor, Wuhl. (a lp , )  . . . . . . . . . . . . . .  
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PINGITICELA vulgaris, L.. . . . . . .  
villosa, L.. . . . . . . . . . . . . . . . . .  
alpina, L. (alp.) . . . . . . . . . . . .  

XLIV. Primulaceae. 
DODECATIIEOX Meadia, L. . . . . . . . . . . . . . .  

integrifolium , illich , 
frigidum, C'. &- X. 

GLACX maritima, L. . . . . . . . . . . . . . . . . . . .  

ANDROSACE septentrionalis, L. . . . . . . . . . .  
Chamaejasme, L. (cdp.) . . . . . . . . . . . .  

triflor~, Adctnts. 
DOVGLASIA arctica, Hk. (a@.) . . . . . . . . . . .  
NAUKBERGIA thyrsiflora, Reich. . . . . . . . . . . .  

Psrxma stricta, Horn. (alp.) . . . . . . . . . . .  
Hornemanniana, Lphm. 
Nistassinica, C. & X. 
borealis, Duby. 

L T ~ I X A C H I ~  Vulgaris, L. . . . . . . . . . . . . . . . . .  

nivalis, Pall. (a@.) . . . . . . . . . . . . . . . . .  
cuneifolia, Led. (a@.) . . . . . . . . . . . . . . .  

saxifragefolia, Lehm. 

Scotica, Vook. 

Pinmarchica, IViZld. 

XLV. Plumbagineae. 
A R m R i . 4  vdgaris, wilkl. . . . . . . . . . . . . . . .  

alpina, Hoppe. 
elongata, Hofm. 
Labradorica, Wallr. 
arctica, Rip*. 
Nacloviana, C?Lant. 

XLT'I. Plantagineae. 
PLAXTAGO major, L. . . . . . . . . . . . . . . . . . .  

media, L. ......................... 
lanceolata, L. ..................... 
maritima, L.. . . . . . . . . . . . . . . . . . . . . . .  

farinosa, L. . . . . . . . . . . . . . . . . . . . . . . .  

Sibirica, Jucp. (a@.) . . . . . . . . . . . . . . .  

LITTOEELLA lacustris, L. . . . . . . . . . . . . .  

K c m I G I A  Islandica, L. (a@.) . . 
OXYRIA reniformis, Mc. (a$.) 
RCXEX Acetosa, L.. . . . . . . . . . . . .  

Acctosella, L. ............. 
graminifolius, Lamb. . . . . . . .  
aquaticus, L. . . . . . . . . . . . . . . .  

XLVII. Polygoneae. 

Hippolapathum, Fr. 
arcticus, Trautv. 
domesticus, Llrcrtm. 
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DICOTYLEDOSES. 
Polygoniae (cont i imed) .  

Runiex salicifolius, W&m. 

. . . . . . . . . .  
. . . . . . . . . . . .  

XLVIII. Chenopodieae. 
CJILXOPODIGX album, L. . . . . . . . . . . . . . . . . .  

maritimum, L.. . . . . . . . . . . . .  
. ~ ~ N O L E P I S  Asiatica, F. 4 M., . . . . . . . . . . . .  
ATRIPLEX littoralis, L. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  
deltoidea, Bab. 
angustifolia, Xm. 
Gmelini, C. A. N ,  

I hastata, L. 
i t h I s P E R M U X  hyssopifolium, Ant. &.Lw. . . . . .  
! 

XLIX. Elaeagneze. 
ELlmcaos argentea, L. . . . . . . . . . . . . . . . . .  
SICEPHERDIA Canadensis, Nutt. . . . . . . . . . . .  

L. Thymeleae. 
DQHNE Nezereum, L. . . . . . . . . . . . . . . . . .  

LI. Santalaceae. 

LII. Empetreae. 
ENPETRGM nigrum, L. . . . . . . . . . . . . . . . . .  

LIII. Myriceae. 
' h h ~ ~ c . 4  Gale, L.. ...................... 

LIT. Urticeae, 
URTICA urens, L, . . . .  . . . . . . . . . . . . .  

I dioica, L. . . . . . . . .  . . . . . . . . . . . . . .  

LV. Betulaces. 

: Comandra livida, Rich. . . . . . . . . . . . . . . . . .  

i 

gracilis, Ait. 

Be.rcLa alba, L. . . . . . . . . . . . . . . . . . . .  
glutinosa, Wdh-. 
intermedia, Wuld.  

papyracea, Ait. . . . . . . . . . . . . . . . .  
nana, L. . . . . . . . . . . . . . . . . . . . .  
pumila, L. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  
alpestris, PI-. 
humilis, Hart. 

barhata, C'. A. 2. 
Ar.s rs glutinosa, WiZlcl. . . . . . . . . . . . . . . . .  
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DICOTPLEDONES. 
Conifem (cotz t~ ' tz twd) .  

L.IKIX Americana, LIfieh. . . . . . . . . . . . . . . .  
microcarpa, Lmnb. 
pcndula, Ait. 
Uahurica, F. $. 5". 

nana, Willd, 

prostrata, PUI-s. 

JTSIPERCS communis, L. . . . . . . .  

Virginiana, L. . . . . . . . . .  

MONOCOTYLEDONES. 
LIX. Alismaceze. 

SAGITTARIA sagittzfolia, L. . . . .  
variabilis, Etigelm. 

LX. Fluviales, 
ALISXA Plantago, L.. . . . . . . . .  

~ TRIGLOCXIS maritimutn, L. . . . . . . . . . . . . .  

SCHECCHZERIA palustris, L. . . . . . . . . . . . . .  
. P~TAU~GETON natans, L. . . . . . . . . . . . . . . .  

perfoliatns, L. . . . . . . . . . . . . . . . . . . . . .  
pcctinatns, L. . . . . . . . . . . . . . . . . . . . . .  

. prdongus, Wulf. . . . . . . . . . . . . . . . . .  

palustre, L. . . . . . . . . . . . . . . . . . . . . . . .  

sparganifolius, Lnstad. 

rnfescens, Xchr. . . . . . . . . . . . . . . . . . . .  

pusillus, L. . . . . . . . . . . . . . . . . . . . . . . .  
tenuissimus, ilf. K. 

heterophyllus, Schreb. 
ZOSTER.~ marina, L. . . . . . . . . . . . . . . . . . . .  

LXI. Xelanthaceae. I 

i TOFIELDIA pdustris, L. (u~p. )  ... . . .  
borealis, WuhZ. 

coccinea, Richurcls . . . . . . . . . . . . . . . . .  
ZIGADENCS chloranthus, Rich, 
VEEATRUN album, L.. . . . . . . . . . . . . . . . .  

viride, Ait. 
Lobelianum, Berdz. 

LXII. Liliaceze. 
FRITILLARIA Karnschatkensis, GCLWZ. . . . . . .  

~ LLOYDIA serotina, L. (~$7.) . . . . . . . . . . . .  
ALLICM Schenoprasum, L. . . . . . . . . . . . .  

Sibiricum, L. 
oleraceum, L. . . . . . . . . . . . . . . . . . . . .  

LXIII. Smilaceze. 
~ PARIS quadrifolia, L.. . . . . . . . . . . . . . . . . . .  

POLYGONATUX verticillatum, A12. . . . . . . . . .  
. X~IILACINA bifolia, Desf, . . . . . . . . . . . . . . . .  

LXIV. Orchidere. 
ORCIIIS maculata, L. . . . . . . . . . . . . . . . . . .  

~ crnenta, Mu,ell.. .................... 
latifolia, L, . . . . . . . . . . . . . .  
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___ 

I 
I. Arctic. 

I 

MONOCOTPLEDONES. 
I Orchideze (corztiiz2Lr;d). 
~ ORCEIS Sambncina, 1;. 1 GYXNADENI:~ Conopsca, 
j PERISTYLUS albidns, L. , 

bractcatus, Ton-. 
Islandicus, Lii~dI. 

media, Fr. 

Calceolus, L . .  . . . . . . . . . . . . . . . . . . . . . .  1 1 . . . . . .  A 1 1 

LXV. Iridea 
SXSYRINCEIVX Bermudianum, L. . . . . . . . . . . . . . . . . .  1 .. x . .  

anceps, Cav. 
LXVI. Hydrocharideze. 

~ STRATIOTES aloides, L. . . . . .  

SPARQANIUJI natans, 1;. . . . . . . . . . .  
simplex, am. . . . . . . . . . . . . . . .  

TYPHA latifolia, L. . . . . . . . . . . . .  
CALLA palustris, L. 

I 

i 
I hyperboreum, Lest. 

. . . . . . . . . . . . .  

LXVIII. Junces. 
NARTHECITX ossifragum, L. 

Americanum, Ker. 

. . . . . . . . . . . .  
I 

melanocarpa, DRSU. 
Wahlenbergii, Rup.  

pallescens, Wahl. 
j campestris, sm. 

1 multiflora, Ehr. 
1 spicata, Desv. (a@). . 
~ arcuata, Hook. (alp.) i hyperborea, BY. 
j pilosa, WiZZcl. 

. . . . . .  

. . . . . . . . . . . . . .  
I vernalis, DC. 

maxima, L . ,  . . . . . . . . . . . . . .  
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I -_ 
i 

I- 
MONOCOTYLEDONES. 

~ Junceae (contimced). 
J[twxs higlumis, L. (a@.) . . . . . . . . . . . . . . .  

triglumis, L. (a$ . ) .  . . . . . . . . . . . . . . . .  
stygius, L. (alp.) . . 
castmeus, L. (a@.). 
comniunis, E~T. .................... 
Balticus, Wi71cZ. (a  
arcticus, Willd.  (a@.), . . . . . . . . . . . . . .  
filiformis, L.. . . . . . . . . . . . .  
trifidus, L. ( c d p . )  . 
squarrosus, L. . . .  
bufonius, L. . . . . .  
polycephalus, Mkh. . . . . . . . . . .  
articdatus, I;f . . . . . . . . . . . .  

alpinus, PilZ. . . . . . .  . . . . . . . .  
bulbosus, L.. . . . . . . .  . . . . . . . .  

Gerardi, Loisel. . . . . . . .  . .  

conglomeratus, L. ; effusu8, L. 

. . . . . .  

uliginosus, Roth. 
lampocarpus, Ehr. 

Bothnicus, Wahl. 
ccenosus, Bicheit. 
atro-fuscus, Rupr. 

LXIX. Cyperaceae. 
  REX dioica, L.. . .  . . . . . . . . . . . . . . . . .  

parallela, Xom. 
gynocrates, Wimm. 

rupestris, All. ( c ~ 7 p . )  . . . . .  
nardina, Fr. . . . . . . . . . . . . .  

Hepburnii, Boott. 
capitata, L. . . . . . . . . . . . . . . . . . . . . . . .  

microstachya, Ehr. . . . . . . . . . . . . . . . . .  
scirpoidea, Mi. . . . . . . . . . . . . . . . . . . . .  

Womskioldiana, ETorn. 
tenuiflora, Wcchl.. . . . . . . . . . . . . . . . . . .  
canescens, L. . . . . . . . . . . . . . .  

curta, Good. ; vitilis, Fr-. 
glareosa, Wahl. . . . . . . . . . .  

ursina, Dewey, 
Nomegica, W.. ........... 
elongata, L.. ...................... 
Heleonastes, Ehr. . . . . . . . . . . . . . . . . .  
lagopina, Wahl. (a%.). . . .  
festiva, Dew. (a@.) . . . . . . . . . . . . . . . . .  
loporina, L. . . . . . . . . . . . . .  
stcllulata, Good. . . . . . . . . . . . . . . . . . . .  

loliacea, L. . . . . . . . . . . . . . .  . . .  

incurva, Light.. . . . . . . . . . . . . . . . . . . . .  

pauciflora, Light. . . . . . . . . . . . . . . . . . . .  

marina, Dew. 

echinata, Murr. 

macilenta, Fr. 

fulvicoma, Dew. 

arctica, Deinb. 
Deinbolliana, Guy. 
duriuscula, C. A.  M. 

stenophylla, Light. . . . . . . . . . . . . . . . . .  
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31 ON 0 C OTY LE D ONE S . 
Cyperaceae ( con t imed) .  

limosa, L. . . . . . . . . . .  

. . I  . . . .  
mncrochste, C. A.  N. 
spectabilis, Dewey. 

lirida, WahZ. ...................... 1 . . . .  
laxa, TahZ.. . . . . . . . . . . . . . . . . . . . . . . .  1 . . . .  
panicea, L. ...................... 1 . . . .  . i  

. .  
I 
. .  

sparsiilora, Stetcd. 
phsostachya, Sin. 
vaginata, Tausch. 

pauescens, L. . . . . . . . . . . . . . . . . . . . . .  .I 1 
supina, w ~ M . .  . . . . . . . . . . . . . . . . . . . .  . I  . . . . . .  

capillaris, L.. 1 . . . .  

salina, Tcihl .  . . . . . . . . . . . . . . . . . . . . . .  

flaw, L. . . . . . . . . . . . . . . . . . . . . . . . . . .  . j  1 . . . .  

pedata, W i ~ r l .  (a7p.J . . . . . . . . . . . . . . . .  ~ 1 . . . .  
CEderi, Retz. 

hordeistichos, YiZZ. . . . . . . . . . . . . . . . . .  . . . .  

subspathacea, W h .  
reducta, Drej. 
cryptocarpa, C. A. N .  
halophila, NyZ. 
spiculosa, Fr. I 

maritima, Hull. 
vu1garis, Fr . .  . . . . . . . . . . . . . . . . . . . . . . .  

esspitosa, L . .  . . . . . . . . . . . . . . . . . .  
acuta, L. . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
stricta, Good. . .  1 
rigida, Good (a$.). . .  

elytroides, FP. 

hyperborea, Drej. 
borealis, L a y .  
epigejos, Fr. 

? rufina, Drej'. 
discolor, Ny7. i ' i  

stans, Or@. I 

I !  

:tquatilis, Wuhl. . . . . . . . .  
, . !  

limula, Fr. 
concolor, BY. * 
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. .  

. .  

" I 
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MONOCOTYLEDONES. 
Cyperaces (rowtinu erl) ,  

:i itm ericetornm, Po72. . . .  

concinna, Bv. . . . . . . . . . .  

. . . . . . . . . . . . . .  

membmnacea, Nook. 
saxatilis, L. 
pulla, Good. 

rotundats, Wcihl. 
ampullacea, Qood. . . . . . . . . . . . . . . . . .  

oligosperma, Mieh. . . . . . . . . . . . .  
I C o n ~ ~ s r a  scirpina, WiZZd. (a@.) . . . . . . . . . .  

caricina, Willd. (a+.) . . . . . . . . . . . . . .  
ELB~CIIARIS palustris, Br. . . . . . . . . . . . . . . .  

Elyna spicata, Schrad. 

acicularis, L. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  

Chamissonis, C. A. AT. 
Scheuchzeri, Hpe. 
russeolum, Fr. 

alpinum, L. .  . . . . . . . . . . . . . . . .  
polystachyum, L.. . . . . . . . . . . . .  
vaginaturn, L. . . . . . . . . . . . . . . . . . . .  

latifolium, Hoppe. 
gracile, Koeh. 
angustifolium, Rth. 

RHYKCHOSPORA alba, L. . . . . . . . . . . .  
B L Y S ~ ~ S  rufus, Ht&. . . . . . . . . . . . . .  

LXX. Gramines. 
ALOPECFRUS alpinus, L. (alp.) . . . . . . . . . . . .  

ovatiis, Horn. 
antarcticus, Vahl. 

ruthenicus, Weinnz. 
ni,gricans, Horn. 

aristulatus, ik'ich. 
fulnls, xm. 

pratensis, L.. ...................... 

geniculatus, L.. .................... 

PHLEUM alpinum, L. (alp.) . . . . . . . . . . . . . .  
pratense, L.. . . . . . . . . . . . . . . . . . .  

Bzcrtni .m~~a ernciformis, Host . . . . . . . . . . .  
PHALARIS asundinacea, L. . . . . . . . . . . .  

AGROSTIS Spica-renti, L. . . . . . . . . . . .  
rubra, L. (n7p.) . . . . . . . . . . . . . . .  

MII,IUX cfisum, L. . . . . . . . . . . . . . . .  

alpina, Wtrhl. (non Stop.). 
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MONOCOTYLEDONEG 
Gramines (eontimud). 

AGROSTIS vulgaris, L. . . . . . . . . . . . .  
alba, L. 
poljmorpha, Htzctb. 

canina, L.. . . . . . . . . . . . . . . . . .  
laxifolia, Rich. . . . . . . . . . . . . . .  

DEYETJXIA Canadensis, P. B. . . . . . .  
deschampsioides, TP. . . . . . . . .  
Lapponica, VuhZ . . . . . . . . . . . .  

neglecta, Rupr. 
stricta, P. B. 
chalybibaa, Fr. 

varia, P.D. ................ 
purpuraseens, Br. 
Qrcenlandica, E. M. 
montana, Host. 
Hartmanniana, Fr. 

strigosa, TVahZ. . . . . . . . . . . . .  
aleutiea, Bong. 
Nutkaemis, Tr. 

Langsdorffii, Tr. . . . . . . . . . . . .  
pnrpurea, Kth. 
elata, Blytt. 

CALAMAGROSTIS epigejOS, L . . . . . . . .  
littorea, Schracl. 

lanceolata, Roth ............ 
Halleriana, G a d  
phragmitoides, Hurtm. 

PmisoxIms communis, L. . . . . . . . .  
SPARTMA cynosuroides, W. . . . . . .  
AVBNA pubescens, L. ............ 
ANTHOXANTRUX odoratum, L. . . . .  
HIEBOCRLOE borealis, L.. . . . . . . . . .  

pauciflora, Br. . . . . . . . . . . . . . .  

DESCHAXPSIA csspitosa, P. B. . . . .  

atropurpurea, Wuh7. . . . . . . . .  
dpina, L. (a$.) . . . . . . . . . . . .  
flexuosa, L. . . . . . . . . . . . . . . . .  

agrostoideum, Tr. 
flavescens. L. . . . . . . . . . . . . . .  

Sibirkam, Rupr. 
MELICA nutans, L. . . . . . . . . . . . . . .  
MOLEXIA csrulea, P. B. .......... 

alpina, L.. . . . . . . . . . . . . . . . . .  
racemosa, Tr. 

brevifolia, Br. 
Aira arctica, Tr. 

TRISETUM subspicatum, P.B. (a$.) 

Aira Ruprechtii, Griseb. 

1 PHIPPSIA algida, Br. . . . . . . . . . . . .  
monandra, B. & A. 

CATABROSA aquatica, P. B. . . . . . . . .  I COLPODIUN latifolium, Br. . . . . . . . .  
? pauciflorum, H7c. 
arundinaeeum, Hook. 

ponddinurn, Lastd.. . . . . . . . . .  
Poa deflexa, Rupr. 

remotiflora, Rupr. 
similis, Rupr. 

VOL. XXIII. 
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I 

ACOTTLEDOKES. 
L S S I .  Filices. 

I'OLYPODIUX Dryopteris, L. . . . . . . , . . . . . . . 
llhzticum, L. . . . . . . . . . . . . . . . . . . . . . . 
Phegoptcris, L. . . . . . . . . . . . . . . . . . . . . 
rulgare, L. . . . . . . . . . . . . . .  . . . . . . . . . . 

WOODSIA Ilvensis, Br. (a@.). . . . . . . . . . . . . . 
hypcrhorcn, BY. (O 
glabclln, I?,.. (dp.) 

CIYIOPTERIS fragilis, Be~127t. 
montana, Efwn7c. ( n  

LASTREA fragrans, Szu. 
spinnlosa, liYk/. . . . . . . . . . . . . . . . . . . . . 
Filis-mas, Szv.. . . . . . . . . . . . . . . . . . . . . . 
Oreoptcris, Ehr. . . . . . . . . . . . . . . . . . . . . 

P~LY~TICTIC~II angularc, WiZk7. . . . . . . . . . . . . 
Lonehitis, L. ( r i 7 p . )  . . . . . . . . . . . . . . . , . . 

PTERIS atropurpurea, L. 
aquilina, L. 

CRPPTOGRANN~Y acrostichoides, 2:. (r t@.)  . . . . . . 

STBUTHIOPTERIS Gcrmanica, L. . . . . . . . . . . . . 
BLECHNUN Spicant, L. . . . . . . . . . . . . . . . . . . 
ASPLENIUN Filix-fcemina, L.. . . . . . . . . . . . . . 

Ruta-muraria, L. . . . . . . . . . . . . . . . . . . . . 
viride, L. (a@.) . . . . . . . . . . . . . . . . . . . . 
crenulatum, Fr. . . . . . . . . . . . . . . . . . . . . 

BOTRYC HIUM Lnnai-ia, L. . . . . . . . . . . . . . , . . 
Virgini mum, Sw. . . . . . . . . . . . . . . . . . . . . 

OPHIOGLOSSON mlgatum, L. . . . . . . . . . . , . . . 

. . . . . . . . . . . . 

crispa, Bernh. . . . . . . . . . . . . . . 

Aspidium crenatum, Son$ 

LXXII. Lycopodiaceae. 
LYCOPODIUN Selago, L. . . . . . . . . . . . . . . . 

annotinum, L. . . . . . . . . . . . . , . . . . . . 
clavatum, L. . . . . . . . . . . . . . . . . . . . 
complanatum, L. . . . . . . . . . . . . . . 
selaginoidcs, L. . . . . . . . . . , . . . . . . . . . . 
alpinum, L. . . . . . , . . . . . . . . . . 

ISOETES lacustris, L. . . . . . . . . . . . . , . , . , . . . 
LXXIII. Equisetaceae. 

EQUIYETUX palustrc, L. . . 
vai-iegatum, L.. . . . . . 

. . . . . . . . . . . 

. . . . . .  * . . . .  
amense, L. . . . . . . . . . . . . . . . . . . . . . . . . 
syhaticum, L. .  . . . . . . . . . . . . . . . . . . . . . 
pratensc, E ~ T .  . . . , . . . . . . . . . . . . . . , . . . 
limosum, L. . . . . . . . . . . . . . . . . . . . . . , . . 
hiemale, L. . . . . . . . . . . . . . . , . . . . . . . . . 
scirpoides, Mich. , . . . . . . . . . . . . . . . , . . . 
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Obseruutions on the Species. 

In the preceding table I have attempted to group the arctic plants under comprehen- 
sive forms, founded on a careful study of the plants indicated by the names quoted : this 
I first did with as little reference as possible to the labours of others,-endeavouring, as 
far as was in my power, to suppress my preconceived ideas, whether original or adopted. 
Having thus arrived at the nearest possible approach to inclependcnt conclLlsions, when I 
compared my work with the descriptive Floras which I have elsewhere indicated as forming 
the basis of the Systematic Catalogue, I was surprised to find how many authors have 
directly or indirectly arrived at the same conclusions as myself with regard t o  the specific 
limits of the plants indicated. In some instances such revision corrected my previous views; 
but in by far the most numerous cases the summing up of this authoritative evidence 
afforded extraneous reasons for abiding by my own conclusions. The following notes are 
intended both to give these extraneous reasons, and t o  show to how much greater an extent 
than is generally supposed, the most able and experienced descriptive botanists vary in 
their estimate of the value of the ‘‘ specific term ” as applied to many of the commonest 
plants of the best-known countries. From the results of this and other most perplexing 
and laborious comparisons of the labours and opinions of the authors of many local and 
general Floras, I think I may safely affirm that the spec@c twm has three different 
st-andard values, all current in descriptive bctany, but each more or less confined to 
one class of observers, though more or less variable with all. With the general bota- 
nist it is a comprehensive term, and becomes more so with age and experience; with 
the inonographer of large and widely diffused natural orders or genera its standard 
is contracted at  first, but rapidly expands in successive revisions of his work; while 
the local botanist, or rnonographer of genera or orders with restricted ranges, begins 
with a rather broad standard, which rapidly contracts. This is no question of what is 
right or wrong as to  the real value of the specific term. I believe each is right according 
to the standard he assumes as the specific ; moreover, in the majority of cases all agree 
with regard to the absolute and undeniable distinctness of a moiety of the plants of every 
area * ; all agree with regard to the permanent distinctiveness of many of the subspecies, 
varieties, &c. of the other or variable moiety ; and all agree with regard to  the propriety 
and importance of tracing the characters and ranges of varieties as carefully as of species. 
Still the questions remain-Should the specific term ever be arbitrary ? and if so, should 
it be broad or narrow ? I believe it must often be arbitrarily defined, and that it should be 
lxoad, because the object of botanical nomenclature is defeated by an undue muitiplica- 
tion of names necessary to be borne in mind by the general botanist, whose convenience 
ought first t o  be considered, and also because t,he multiplication of specific names will 
demand a corresponding increase of generic ones ; moreover the daily discovery of inter- 
mediate forms, or new 01- closely allied forms, is introducing an incessant chaiigc in tlle 
noiiienclature of narrowly defined species. 

* See Introd. Essay to  Tasmanian Flora, p. v, for some ideas as to the objective and subjective values of the chars+ 
ters of species, and the diriaion thereby of all species into groups. 



DR. HOOKER ON T H E  DISTRIBUTION OF ARCTIC PLANTS. 3 1 1  

THALICTRUM. For observations on the Arctic Scandinavian forms af this genus, see 
Fries, Summa Veg. Scancl. p. 135. 
T. Kenaense, Fr. When engaged on the ‘ Flora Inclica,’ Dr. Thomson and I made a very 

laborious investigation of this genus, rcferring the 17. Kenzense of Fries’s Herb. Normale’ 
to T. mcizis, Jacq., and furtlicr identifying it with the Eimalayan T. Maxwellii, Royle, 
which also occasionally possesses stipellz. Wahlenberg referred T. Kenzense to F. Jiuvzir~z, 

(fid. Ledebour and Ruprecht) ; and I have received from Dr. Andersson a specimen of‘ 
T. Keinense that sceins different from Fries’s a d  to be idcntical with T. simplex, L., having 
the inflorescence of that plant, which is itself a form of I’. $avum. Of Fries’s T. Keinense 
1 have fine specimens also from Rlten, gathered by the late W. Christy, Esq., having 
rather larger leaves than those of the ‘ Herb. Normale.’ Harvey (‘ Flora Capensis’) has 
referred the only South-African Tldictrim to T. ~ i z i n z ~  (Caflrwn, E. & Z., and gracile, E. 
Meyer) . 
1! rarijorum, Fr. (iniizus, Fries, Herb. Norm.), appears to me almost identical in inflo- 

rescence with the I! strictzm, Led. (F. exultaturn, C. A. M.), which, again, resembles few- 
flowered specimens of 2’. Jiuvuin, L. The ‘ Herb. Normale ’ specimen of 17. $uvzm, marked 
(‘ certiss.” is undistinguishable from a Siberian one of Ledebour’s marked “ excdtcitwnz, 
C. A. M.” According to Nyman, the 1T. rar$orum, Fr., is the same as T. Fviesii, Eupr., 
and I! stricturn-boreule of’ Nylander. Fries does not regard the true T. nzinws of Lin- 
naeus as Lapponian. 

ANEMONE Nuttulliuna, DC. This is certainly identical with A.  putens, L., and was so 
considered in Flor. Bor.-Am., in Torrey and Gray’s Flora, and in the first edition of A. Gray’s 
Manual. In the second edition of this last work, however, A. Gray keeps it distinct, saying 
that it more resembles A. pzdsutillcc than patens : this must arise from misconception, as 
pulsatizla has pinnatisect foliagc, and there is no difference whatever discernible between 
NuttalliufZu and putens, of both which I have compared large suites of specimens in all 
states. 

A. Yuhlii, Horn. (Flor. Dan. t. 2176), a Greenland plant, is referred by Lange to A. 
Richardsoni. 

A. CrZTinu, L. I have seen but one Arctic American specimen; it is much stunted. 
This species has not been fouiid east of the Caucasus in the Old Worldj though it is not 
uncommon in North Srnerica on both sides of the Rocky Mountains. 

RANUNCULUS cowferaoides, Fr. This slender form of the protean 12. aqzmtilis is the 
only one found within the arctic circle ; it is the R. uquatilis /3. pcm!olhrix of Ledebour, 
and, I think, also the R. upuatilis p. heteroplayllws, Fr., of Babington’s ‘ Iceland Plants.’ 
My Greenland, Iceland, and Lapponian specimens seem to accord well ; but Durand 
(6 Kane’s Voya,ge,’ Appendix) calls the Greenland plant “ var. urcticus,” and states that it 
is the “ hecleruceo-pr.oximzcs ’’ of Gieseke, having a great affinity with hecleraceus, Lzlni,, 
non Linn. 
R. Clzarnissofzk, Schl., according to authentic specimens, appears to  be the same with 

R. glcccicclis, L. The clistribution of gluciulis is peculiar, it having been found in East 
Greenland by the earliest and by all subsequent voyagers, but never on the Baf€i:~’q 
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Ba>- side (where it occui's in very high latitudes only) till Kane's Xxpeclitioi?, n hen it T ~ S  

1,rotrght from Korth I-'rovcn, lat. 72" K. 
a. ~,?um~izziZic, I,., and wptnias, L., are 110th arctic plants, the latter tile more so. Fries 

liccps these distinct, as do Torrey and Gray and others, and Koch, in his Addenda et 
Emendanda, because of the short-beaked achciiium of ~ e p t c ~ m  : in thc body of his ' Flora ' 
hci uindc it var. of FZun2nzziZa, as do Benthain and various other authors. I find the beak 
of the fruit of FZummdcc t o  be very variable and often quite undistinguishablc froni that 
of w p t m s .  There is a United States plant very like F Z ~ I I I W L ~ C I ,  but n it11 a much more 
slender beak than the European plant, which is called Z. F/m/u12da by American 
authors. 

R. cflizis, Br. I haw 110 Imitation in 
referring both to ctu!riconzzis, 1;. 
R. fiGgicZus, DC., and 12. Bsclmlzolt,-ii, Schl., seem to me inseparable fsom ~~ivcclis. 22. 

s7i?fzwez(s, Sol., is more distinct, and kept separate by Fries, but is referred to ~zivalis /3 by 
Ledel)our : it is one of the most arctic plants known, and certainly passes into .rzivulis. 

It is so difficult to distinguish herbarium specimens of this from 
R. C I M ~ S ,  L., that I not sure I have got its full distribution, for which I have relied 
on authentic book sources, 
12. y Zccbriuscz~lz~s, Rupr. F1. Sam. , is an imperfectly described plant, referred doubtfully 

to R. cicris. KO allusion is made in the author's description to the peduncle, which is 
figured like that of rrcris; but the receptacle is described as glabrous. It was, further, 
found with acris at the Gulf of Indega, east of the mouth of the White Sea. The C ~ C I ~ S  p. 
h7rmiZis, Wahl., is also, according to Ruprecht, common on the Samoied shores of the sanic 
sea, and in the arctic Island of Kolgujew. 

A high-arctic species, best known from hyperhoveus, with which 
it is united in ' Flora Indica,' by wanting the creeping flagelliform stems. The Tyrol is 
the only European habitat south of Scandinavia. The R. Sabinii, which I have placed 
with it, is so named authentically, but does not differ from p y y n z ~ ~ u s  ; it is, however, one 
of those extremely reduced forms whose origin can only be ascertained by examining an 
extensive suite of specimens. Of the R. S'umojedurzm, ltupr., I have seen no specimen ; 
it is an iniperfectly described plant, found in the Island of Kolgujew at the mouth of the 
White Sea, and described as being very nearly related to  R. Pzlrshii. 

Of this, which is a Greenland, European, and Siberian plant, 
I have seen no Arctic American specimen ; all so called hitherto are, I think, referable to 
pygii2~eus. The R. Gmelilzi, referred to hyperboreus in Flor. Bor.-Am., is reduced to Pwrshii 
by Ledebour. 

The prevalent opinion amongst botanists is to  unite as varieties 
all the names I have placed under this. The true palustris itself inhabits the extreme 
north (Island of Kolgujew, Rupr.). C. nutuas, L., is a floating plant affecting high lati- 
tudes only. C. mdicccns and C. u~ct ica  are probably synonyms, the yellow colour of the 
persistent sepals being discharged after flowering. Watson regards C. radicmzs as cer- 
tainly a reduced form ; Nynian makes it distinct, giving Scotland as its habitat, but says 
of C. pcr72rstiis, " species ut videtur collectiva '' ; Fries makes it a variety found in Lap- 

Ledebour unites this with his 12. cciiza?nzcs. 

R. yolyccnthemos, L. 

R. ~zenzoi*oszis is usually combined with it. 

R. pygizmzcs, Wahl. 

3. hypedoreus, Rottb. 

CALTHA plzcstris, I;. 
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land ; Bentham would unite them all. 
reniarkabl e fact, the eminion one being most al.iundant and conspicuous in Iceland. 

The absence of any form in Greenland is a most 

DELPIIINIUM Micltleizclotfli. Trautvctter, the author of this species, indicates its affinitj- 
with Heisziesi i ,  but does iiot appear to have compared it with that plant, which, judging 
fronl the figure of Trautvctter, may not be distinguished. Whether D. Jfea,xiesii itself 
may not be the same with some better-kiiomii species, is a question for future deter- 
mination. 
D. intermeclium, Bit., is elatuwz p, Turc. (3’1. Haik. Dahur.). 

AQU~LEGIA Cumde.izsis, L. The very close affinity and probable identity of A. Cuntr- 
cleizsis, L., and A.  fomzosc~, Fisch., is indicated in thc ‘ Flora Inclica ;’ and on re-examina- 
tion, with more specimens of the former to  compare, I find no reason for modifying that 
conclusion. 

A. bi-evistylis, Hook. Originally doubtfully referred by Richardson to A. vulguris, L. ; 
the styles, however, which are somewhat variable in tlie European plantj, are always much 
shorter in the American. It is a very northern species in L4inerica, and not hitherto 
known west of the Rocky Mountains, though I haw secn specimens of a Sitlia plant, in 
an indifferent state, which is a great deal like it. It is also allicd to the Siberian A. 
pc~rvijloloru, Led. 

ponian. 
ACTZA spicata, L. The A.  mbY-a, Willd., is referred to nigra by Fries, both being Lap- 

Asa Gray (in litt.) combines with them A. albu, Big., and uvgzda, Nutt. 

YAPAVER mw3icazde is now almost universally regarded as specifically the same with 

FCMARIA oficimlis,  L., occurs sporadically throughout Nordland, according to  Fries 

(4 ip12 Uln’, L. 

and Andersson, but can hardly, I think, be considered an indigenous plant. 

KUPHAR lutea, L. This, together with the species enuinerated under it, and ni: n c k -  
O P I ~ ,  Ait., are, perhaps, rather forms of one collective or aggregate species than perma- 
nent undistinguishable plants ; and it is further possible that the AT. sagitta?folia, Yursh, 
may be another state, in which the early sagittate form of leaf is retained in the adult 
plant. Torrey and Gray refer Kali?t~ucszcc t o  lzitea p, and s3y of aduena that it is iiot 
specifically distinct. Asa Gray latterly keeps up udveiza and Kalnaiam, but adds to  tlie 
latter N. intermedia, Led. ? Nyman and Ledebour keep all distinct. Watson, froni his 
notes under pumila, sceiiis to regard it with doubt. Fries keeps lutecr and pul~nilu di- 
stinct, but regards imternzeclict, Led., as a variety of luteu,, aiid adds as a Lapland variety 
to  yicnzilu the Xpeniaeriacsza, Gaud. Lastly, Koch keeps lutea, p211nilc1, and Xpemericuin, 
all distinct ; and Bentham unites the two first together with iiztemedin aiid mii~itntr 
of Engl. Bot. 

This, again, is either a collective species or several species 
Fries distinguishes stj.icfci, Fr., viilguris, Br. (including under 

Syiiian excludes ~ * L E ? C O . C ,  BY., fi*oni 
Vatson finds liiiiisclf conipelled to  

BARBAREA uulgai-is, Br. 
\-ariously discriminated. 
it as a \rarietp u ~ ~ c z ~ c t t ~ ~ ,  Reich.), a id  p*ccco~ ,  Sm. 
Sc:ill(Iiiiavia, and reduces ~ 1 7 ~ c ~ c o ~ ,  Sin., t o  cwczrcctn. 
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treat the distribution of .i?z~lpris, Br., st?*ictcc, hndrz., and urczcatcc Reich., in connexion. A. 
Gray considers the Anierican styicta and arcziutu as varieties of uadgaris. Bentham says that 
B. uulgaris, prmox,  and strictcc pass through every gradation into one another. Another 
element of confusion in this group is the doubtful origin of the corninon pot-herb B. pra- 
cox. Torrey and Gray, on the other hand, describe it as a 
native of Canada, ascending to  68" N., though perhaps stfAictu is here meant, for A. Gray 
latterly refers pracox of Fl. Bor.-Am. to vulgaris, var. strictcc, and rightly as far as the 
specimens I have examined go to show. Fries remarks (Summa, p. 146) that Smith's 
original p r ~ ~ c o x  (Flora Britannica) is a cultivated urcuuta, the English Botany plant being 
different (thus accounting for Xyman's conclusions above stated). My North Indian and 
Himalayan Barbareas are, again, generally referable to the European forms, though 
scarcely characteristic of them. I long endeavoured to keep the Australian and Kew 
Zealand form distinct ; but neither Bentham nor Mueller regard it as different from vul- 
garis, with which undoubted wild specimens from the Australian Alps well accord. 

TCRRITIS patulct, Graham, and retrofructu, Hook., are, I think, identical with 27. mollis, 
Hook. The Arubis €Aolbollii, Horn., is another synonym. There are certainly differences 
in the length and breadth of the pod in both putulcc and retrofructu ; but these do not at 
all indicate the seeds being in one or two rows, which is a very variable character in both. 
A ~ a b i s  €€oZboZZii is identified with A.  retrofructa, Grah., by Lange. 

This, which is the Sisymbrium hzcmifz~sum, J. Vahl, and Arnbis 
sisymbrioides, Hook., differs according to descriptions from A. pe t rm,  Lamk., in the rather 
oblique radicle of the eixbryo, and biennial root (Torrey and Gray, i. 80, Sl), neither of 
which characters appear to  me to hold good in the rather numerous specimens 1 have 
examined, the radicle being in both variable as to direction, and the roots identical. I n  
habit and every other respect, the plants entirely accord, as far as herbarium specimens 
allow me to judge. According to Fries, A. petma is not a native of Lapland; nor does 
Ledebour give any European or Asiatic arctic habitat for it ; it is, however, common in 
Finland, Scandinavia, Iceland, and N. Britain. Fries includes A.  umbigzcu, DC., under 
it, a plant kept distinct by Ledebour and by Torrey and Gray. 

I have sometimes been almost disposed to suspect that 
this may be an arctic form of himuta, to which it certainly is very closely allied, and to 
which it tends through microphyllcc, T?Villd. C. Leaeasis is identical with bellid$olia, and 
is var. Leaensis, Trautv. (Florula Taimyr.). 

C. hirsuta, L. This, though a common Icelandic plant, and one that crosses the circle 
in America, does not occur in Scandinavia north of Gothland and Finland. The C. sylva- 
tica, Link, is distinguished by its six stamens, spreading pedicels, and style as long as the 
siliqua is broad,-all variable characters, except that of the stamens. I n  the southern 
hemisphere and elsewhere C. hirszcta is hexandrous. Watson finds no difficulty in distin- 
guishing these as wild plants in England, but considers syZvatica a doubtful species, 
adding that the distinctions are less decided under cultivation. Bentham considers syZ?;a- 
tica to be a large luxuriant hexandrous form of himuto. 

I have examined a large suite of excellent flowering specimens of 

Watson treats it as an alien. 

ARABIS lyruta, DC. 

CARDAMINE bellidfoliu, L. 

C. digitata, Rich. 
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this plant, in which state it differs in no respect from patens is .  
fruit, however. 

I have not seen the 

C. umbrosa, DC., is referred by Fries to a variety of ccmum, L. ; both are Lapponian. 

EIJTRFMA u~~e~z ico lc~ ,  Hook. 1 have examined this plant very carefully ; it is certainly 
not a Ezitvenzu. I n  the few specimens known to me the radicle is slightly oblique. 
Turczaninoff (in Herb. Hook.) suspects that it may be his 3. piZifiemm (Drabs graadi- 
$om, C. A. M. ; Puchyne.urunz grandijlorzwz, Bunge ; BrLcycc Neyeri, Bge. ; Parrya mi- 
crocctqm, Led.) ; but I find no traces of the peculiar hairs of this plant in the P. arenicola. 
Richardson observes that it ranges from 107"-150° W. I have seenno specimens but his 
own. 

VESICARIA urctica, Rich. Planchou , who has examined the specimens in the Hookerian 
Herbarium with a great deal of care, confirins the identification of the Chilian plant with 
the arctic. It is singular that this plant should be found as far north as 81" in Green- 
land, but not amongst the Polar American Islands. 

DRABA. Of all the arctic genera, none but flc'cclix present so many difficulties as Draba. 
Whether by variation, or hybridization, or other unknown cause, the prevalent forms seem, 
wherever they grow, to pass into one another by insensible gradations ; and no botanist 
has succeeded in bringing the arctic stunted varieties within such specific limits as to have 
gained the assent of others. No doubt many are, in their arrested condition of growth, 
absolutely undistinguishable in the present state of science ; and whoever attempts their 
discrimination must expect to change his opinion somewhat at  every re-examination. I 
am fortunate in having Mr. Ball's advice upon some of the European species, which he 
has studied with great care, and have followed his opinion in the naming and groupiiig 
the arctic ones; unfortunately, however, he has not completed his study of the genus, 
nor of all the species here enumerated ; so that the geographical data are approximate 
only ; nor does he speak with implicit confidence of their synonymy. In addition to the 
excellent critical notes he has published in the Bulletin of the Botanical Society of Paris 
(vol. vii. pp. 227 & 2417), I have from him the following provisional grouping of the cola- 
nioner forms :- 

1. D. mdrosacea, Wahl., 1812, an Willd. ? 

2. D. Fhdnitxensis, Wulf., Jacq. Misc. 

3. D. muricellcc, Wahl. 

4. D. rupestris, Br. 

6. D. hirtcc, L. 

D. Wahlenbergii, Hartm. 1820. D. Lapponica, DC. Syst., an Willd.? D. nivalis, DC., non Lilj. 

D. lactea, Adams. ? D .  Carinthiaca, Hoppe. D. crassi,flia, Grah. 

D. niualis, Lilj., non DC. 

D. Altaica, Bge. 

D. Dourensis, Fr. D. arctica, Vahl. 

6. D. inccma, L. 

VOL. XXIII. 

D. contorts, Xhr, D. confusa, Ehr. & DC. D .  Thmasii, Koch. 
2 u  
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Of these, Mr. Ball is disposed to  unite 1 and 2, and also 4, 5, and 6, making but three 
species in the above group, but distinguishing six sufficiently well-marked forms. 
D. muricellu is in Europe confined to  Scandinavia ; neither D. hirtu nor rzhpestris are 

found in the Alps. 
DRABA alpina, L. Regarding the numerous plants here brought together I have the 

following notes i- 

D. ulgiclu, Ad., according to specimens from Ledebour and Bunge, differs in no respect 
from D. uZpha. 

D. pilosa, DC., is reduced to a synonym of D. ulgidu by Eedebour. I have no authentic 
specimens of it. 

D. asperu, Adams, is placed by Ledebour in the section Aixoopsis, t'he species of which 
are eminently southern and oriental ; that author, however, had not seen the plant, and 
overlooks the fact of the distinguishing characters given by Adams being those of D. 
a lpilza . 

D. Adamsii, Led. (Zasiocarpa, Adams), is described as differing from D. alpha in the 
pubescent pods, stellate hairs of leaves and scape, and small flowers; but the pods of 
ulpilzu are glabrous or pilose, and the other characters equally inconstant. 

D. glacialis, Adams. Of this there are five varieties described in ' Flora Boreali-Ameri- 
cnna.' It should be distinguished by the costa prominent in the under surface of the 
leaf; but amongst a vast suite of specimens thus named I find the prominence of the 
costa to depend on the development of the leaf, and no characters that would serve to 
include those so distinguished, even as a permanent variety of alpina, L. Durand (Kane's 
Voy.) keeps glacialis p distinct. 

This was proposed by Brown as a doubtful species from Melville 
Island ; and I find, amongst starved specimens of D. alpina from that island, some that 
may be the plant that Brown alluded to. 

This appears to me, without doubt, to be a starved form of 
Culpina. It occurs only in very high northern latitudes, amongst the polar islands. 
Durand (Kane's Voy.) makes of it D. alpina, var. micropetala. 
D. trichella, Fr. 
DRABA androsacea, Wahl. (Lapponica, DC. an Willd. ?). 

D. pauci$ora, Br. 

D. micropetala, Hook. 

Mr. Ball considers this to be probably a form of ukina. 
This is a white-flowered 

species presenting as many puzzling forms as D. alpina, besides appearing to pass by 
insensible grades into hirtu, rupestris, and mwricella. Nor is it always possible to 
distinguish androsacea from alpha in a dried state, nor when the flowers of the former 
are bleached or vary to whitish, which they occasionally do both in the arctic circle and 
Himalaya. Of this plant D. Wahlenbergii, Hart., and lactea, Adams, are now generally 
acknowledged synonyms, as is D. mivalis, DO., non Lilj. 

D. crassqolia, Grah., has been referred by Mr. Ball (in Herb. Hook.) to lacteu, Ad. 
(Fladnitxemis, Wulf), and certainly rightly. The yellow-flowered plant figured in ' Flora 
Danica ' is referable to alpina, L. 
1). M-artilzsiana, J. Gay. 
D. oligosperma, Hook., is not different, I think, from the specimens marked FZadfiit- 

zensis from the Alps and Altai, and, further, is certainly a small form of ulzclrosacea, with 

Of this species I know nothing accurately. 
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pods short, elliptical, sharp at both ends, and few seeds. It is, on the other hand, very 
near muricella and rzcpestris, and to small forms of hirta. I have it both from the Rocky 
Mountains and Lapland. 
D. co~ymbosa, Br. Durand doubtfully refers this to his var. corymbosa of alpincl 

(5 a@ina 8, Hook.). The figure of the Greenland plant in ‘ Flora Danica ’ appears to  
belong t o  a common arctic form of undrosucea. 

This MF. B d l  distinguishes from D. stellata, Jacq., which is 
nowhere found in the arctic regions. D. mzcricella, Wahl., on the other hand, has not 
been found in Middle or Southern Europe. Dmand 
(Eane’s Voyage) refers the D. rupestris, var. p, of Torrey and Gray to ~z iva l i~ ,  Willd., 
apparently from description only. 

DRABA stellata, Jacq., non DC. Nr. Ball is my authority for including D. Johannis, 
Host. 

DRABA hirta, L. I have Mr. Ball’s authority for including Dovrensis, Fr., and 
arctica, Vahl, under this plant. I have no confidence in its permanent distinction from 
B. incana. It is usually a much less leafy plant, with longer pedicels in comparison to 
the pods. 

DRABA mzcricella, Wahl. 

It is the D. nivalis, Lilj., non DC. 

D. oblongata, Br., is apparently founded on a small specimen of D. hirta. 
DRABA k c m a ,  L. 

to be forms of this ; and I find them to be scarcely distinguishable as varieties. 
D. Magellmica, Larnk. 

D. costorta, Ehr., and cosfusa, Ehr., are now generally considered 

I have already (‘Flor. Antarct.’ ii. p. 233) referred this to  
kcalza ; and a fresh series of specimens, received since that time, not only confirm 
this opinion, but incline me to regard D. Falklandica, mihi, as a mere stunted form. 

I have examined two specimens of this, communicated by Prof. 
Fisclier; and it appears to  be nothing but a rather luxuriantly leafy form of B. 
iscccna ; the specimens have not ripe fruit, however. 

It is extremely difficult to distinguish this from small states of 
Iactea, hirta, and irzcana, and in some cases from D. vmricella. B. Altaica, Bunge, is clearly 
a synonym. Durand refers here the D. Jzirta, E. Bot., and hirta, var. 4, of F1. Bor.-Am. 
Bentham refers the British rupestris to hirta. 

DRABA aurea, Vahl. This is a very puzzling plant, so like in its normal state to D. 
irlzcana, that I do not see how these plants can be distinguished, except by the colour of the 
flower, which, again, apparently varies to white. I am not aware of any yellow-flowered 
Draba with the habit of incana being found, except in Labrador, Greenland, and the 
Rocky Mountains. 

D. boreah, DC. 

DRABA rzcpestris, Br. 

COCHLEARIA. This has always proved to me to be one of the most intractable boreal 
genera ; and I do not believe that the common littoral forms are always defineable speci- 
fically. Habit, pods, and leaves afford the characters hitherto made use of; and all 
are equally fallacious, as far as affording permanent distinctions. 

Ruprecht, speaking of the Samoicd forms (Flor. Samojed. p. 21) says of C. TahZeIz- 
bergii, Rup. (anglica, Wahl., non L.), C. oblongvolia, DC., C. avctica, DC., C. femestrata, 
Br., C. Barha,  L., ‘‘ Quod reliquum est, vereor, ne Cochlearice olnnes hie enumeratze ad 

2 u 2  
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unam speciein pertineant valde variabilcni ; interim tanien forrnas distinguere necesse 
fuit . ’ ’ 

I n  endeavouring to dispose of the arctic forms of this genus I have found myself obliged 
to return to the old spccies and definitions of Linnzus, who, as it appears to me, had a 
ctefinite idea of the following four prevalent forms :- 

C. oficinalis, with cordate subrotund radical leaves, and oblong subsinuate cauline ; 
C. Dccnicc6, with hastate, angular, deltoid, petioled leaves ; 
C. Anglica, with all the leaves ovate lanceolate ; 
C. Gr@nZandiccc, with reniforni, fleshy, quite entire leaves (generally small). 
Of these I find Gradundicu so often passing directly into oficinalis, both in America 

and Europe, that I have brought them together ; the others are more distinguishable pre- 
valent forms, though all pass into one another. 

COCHLEARIA sisymnbrioides, DC. This is much more distinct from any of the other arctic 
forms than the most distinct of these latter are from one another. I know of no other 
which at  all approaches it, though the perfectly flat pod, so opposed to the prevalent 
generic character, may be found in states of C, oficinalis. 

This, in its typical form of a small slender spreading plant, 
with hastate, petioled, small leaves, is by far the most distinct of the group to which it 
belongs. It is found on all the northern coasts of Europe as far south as Brittany and 
h’ormandy, and suddenly reappears in its typical state in the Pyrenees. According to 
Fries it does not inhabit Lapland. 

COCHLEARIA AagZica, L. Watson confesses his difficulty in always distinguishing this, 
which to him appears to pass on one hand into Danica, and on the other into oficiaalis. I n  
Western Europe it is common as far south as the Channel, but does not extend beyond 
Boulogne (Gren. & Godr.). Durand appears to restrict this in Greenland to a form 
with elliptical pods and fenestrate septa. 

C. obZongqolia, DC. Ruprecht, 1. c., observes that the form with elliptic silicles occurs 
almost everywhere on the Samoied beaches; that with globose pods only at Cape 
Konuschin. 

C. fenestrata, Br. Nyman (‘ Sylloge’) includes this under Wahlenbergii, Rupr. Durand 
(Kane’s Voy.) distinguishes it by its smaller size. Fries makes it a Tar. of Anglica, L. 

COCHLEARIA o$icinaZis, L. Nyman (‘ Sylloge,’ p. 198) refers C. Grodalzdica, L., and 
Pyrenaiccc, DC., to this. Watson (‘ Cyhele ’) confines it to shore plants with globose silicles, 
doubtfully keeping distinct the mountain form C. a&ha, Sweet P, GramZmdica, With. ?, 
Sm. It is a common mountain plant in Northern Europe, occurring as far south as 
the Pyrenees and Carpathians, but it does not extend far down the French coast. It 
includes Wahlenberg’s oficilzcclis ( Wahlenbergii, Rupr.), also arctica, Lenemis, and fene- 
strata, Br., though the latter name has, I suspect, been rather indiscriminately applied to 
other CochZearie with ruptured septa. Durand defines the Greenland form by its glo- 
bose silicles. 

C. arctica, DC. Of this, Ruprecht remarks that the Samoied specimens have entire or 
fenestrate septa, but that it differs from C. fenestrata, Br., in larger size (&l foot) and 
distinctly-nerved siliquz, from C. Anglica in the ellipsoid silicles (not subrotund), 

COCHLEARIA Runica, L. 
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which are longel- than their pedicel, not twice as short. Fries retains arctics, Schlecht., 
as a species not yet sufficiently established. 

Ruprecl-it remarks of tlic 
Samoied plant that the leaves are almost those of C. Dc6nica, L., but the s i l i q u ~  
elliptic, the valves sometimes nerved, and niuch narrower than in true AngZicu. 

BESPERIS Pc~ZZusii, Torr. & Gray. Durand (Kane’s Voy.) includes 1% minima, T. & G., 
as well as pygmeu, Hk. In  Greenland it has been found only in the extreme north, by 
Kane’s Expedition, on Washington Land, lat. 81” N. 

SISYMBRIUM sophioides, Fisch. This is nothing but an abnornial form of X. Sophia, L., 
with a remarkably corymbose inflorescence. It has hitherto been found only in high 
northern regions. 

This, which passes by insensible transitions into X. canescens, 
Nutt., which inhabits the same regions to the south, often approaches finely-cut-leaved 
states of 8. Sophia. 
X. saZsugiaeurn, Pall. I have carefully compared with this the Turritis d z~usa ,  Hook., 

and have no doubt of their absolute identity. 

ERYSIMUM hieraci$oZium, L. Ruprecht (Fl. Sam.) refers this to E. strictzcm, Pl. Wett., 
and notices E. cheiranthoides, L., as occurring very close upon the arctic circle, almost 
at the termination of the woody region. I am quite unable to discriminate between 
these northern Erysima and their southern congeners, nor do I find any satisfactory 
characters for them in books. Fries does not consider either the true hieracii$oZium, L., 
or cheirmthoides to be Lapponian; but E. aZpinum, Sm., is so, and is ranked by him 
as an insufficiently established species. Nylander (< Flora Helsingfors,’ 31) mentions 3. 
a&inum as a form of cheirmtlzoides, and keeps hieraci$oZium distinct. Some idea of 
the difficulty (impossibility ?) of distinguishing these species may be obtained by reading - 
Fries’s notes (< Summa,’ p. 14s) and observing the synonyms quoted by Koch under -25’. 
sfrictum. 

I think there Can be no doubt that 23. gl&belk6, Rich., aiid 
duc’liu, Br., are both synonyms of B. alpincc, Sternb., or, at the furthest, arctic forms CJP 
that plant. I am quite unable to distinguish them by any good characters. The pods 
are singularly variable in length and breadth, and, as with other arctic Cruc$er@, are 
apt to be arrested by cold in early states of development, and hence to assume at  later 
periods various forms, depending on subsequent accessions of heat and moisture. 

BRAYA rosea, Bunge. I have retained this species, though I extremely doubt its distinct- 
ness from B. aZpka. The Arctic European habitat is introduced on the faith of Nyman’s 
Sylloge,’ who quotes Bunge (Cat. Sern. Dorp., anni 1839) for its being a native of Arctic 

Russia (Samojed.) ; but I do not find any of the genus in Ruprecht’s Flor. Samojed. 
Cisural. (1845). 

BRAYA~~ZOS~,  Hook. I have repeatedly exaniined this form very carefully, and, thougll 
undoubtedly very near B. uZpina in general appearance, I am unable to  identify it with 
any state of that plant. 

C! 7TuhZenbergii, Rupr. (AngZiccc, Wahl., F1. Lap., non L.). 

S. hraclzycarpum, Rich. 

B R , ~ Y A  cdpina, Sternb. 
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THLASPI montuizum, L. I am quite unable to satisfy myself about the specific limits 
of this plant, and indeed of many other forms of the genus, whose species appear to be 
extravagantly multiplied. Belgium is its northern limit in Europe, whereas T. aZpestre, 
to which the American plant may belong, reaches Gothland. 

LEPIDIUM mderale, L. This widely-spread plant advances beyond the arctic circle in 
Korth-eastern America, but apparently not in West America or Europe. It is so fre- 
quently an introduced plant, that it is difficult to $ssign its indigenous limits. 

SUBULARIA aquaticcc, L., though apparently not a native of the Alps, is found in the 
Pyrenees. 

VIOLA palustris, L. According to Fries, the typical plant of this name is rare and local 
in Lapland. Asa Gray identifies the White Mountain plant with it ; and it is also found 
in Southern Greenland. 

Fries, in his ‘ Novitite,’ makes this a variety of palustpis ; and in his 
‘ Summa Veg. Scand.’ it is regarded as a species found throughout Lapland. Koch 
keeps it distinct, but has never seen living specimens. Ruprecht (Flor. Samojed. 
Cisural.) mentions a variety hyperborea, in which the sepals are narrower and sharper 
than in the typical states, and the peduncles and petioles more slender. In the in- 
terior of the arctic Island of Kolgujew it is very rare, and has glabrous leaves. 

Z? blannda, Wahl. I am doubtful about the specific distinctness of this plant. It closely 
resembles K palustris ; and A. Gray keeps it distinct, but his differential characters 
appear very trifling. I n  ‘ Flora Bor.-Am.’ the flowers of the two are said to present 
(‘ the most perfect agreement.” In  ‘ Bot. Beechey’s Voy.,’ K blundu is said to inhabit 
Kotzebue’s Sound ; and Ledebour, who has seen specimens, retains it with a query, 
and says that, though allied to K pulzcstris and epipsila, it differs in habit, smaller 
flowers, and approximate nodes of the root. Seemann does not include it in his Flora 
of Western Eskimo-land. The blaada is said to be fragrant. K uliginosa, Schrad., 
is another species which is so excessively close topalustris as to be with difficulty 
distinguishable. 

F. microcevas, Rupr., is founded on a solitary specimen from the shores of Kolgujew 
Island ; its author says of it, ‘‘ facies tota K palustris, sed folia margine et pagina 
superiore (non inferiore) pubescentia ; sepala liuearia, acuta, margine rigide ciliata, 
serrata.” 

The various forms and near allies of this plant are sources of infinite 
diversity of opinion amongst botanists; added to which, regarding c a i n k ~  and its allies 
as a group designated Xylvestres by Fries, they seem to inosculate in many points with 
another and different one, the Prcitenses, Fries. Thus it is not difficult to unite cuninu with 
Ruppii and stagnina, through the forms of what is often called lactea. Watson has some 
excellent remarks on these forms ; he includes lactea, Sm., under flavicornis, and keeps it 
doubtfully distinct from cunina. Fries considers montana, L., a distinct variety only of 
canhza, and gives all Lapland as the habitat for both, whereas urenaria and syluatica, 
though also Lapponian, are more local : in his ‘ Novitiae ’ he makes sylvestris, Lam., a 
variety of canina, as does De Gingins in DeCandolle’s ‘ Prodromus.’ Koch makes both 

It is absent in Arctic Russia. 
7< epipsilcc, Led. 

VIOLA ccmGnzcc, L. 
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Rzqpii and montunu varieties of cuninu. Babington, in Henfrey’s ‘ Bot. Gazette,’ 1850, 
p. 141, roughly discriminates three British forms :-sylvutica, Fr., Herb. Norm.’ (cunim 
/3, Fries, Kovit. 272 ; sylvestris, Koch, non Lam.) ; cunilzu, Linn. (syluestris, Lam.), with 
a var. p including lactea, Sm. ; and Stugizinu, Kit. (persicefoliu, Fr. ; Zactea, Reich.), which 
I do not find quoted in any Arctic Flora, and so have not entered in my list of names. 

K urenariu, DC., is very closely allied to cunilza ; and though distinct in appearance, it 
is difficult to find any good characters. Bentham quotes both Zactea and sylvatica 
as varieties under cu~~iiza. 

Torrey and Gray remark how very 
near this is to  cu~zinu ; and in the ‘ Flora Boreali-Americana ’ the difficulty of pointing 
out diagnostic characters is admitted ; it is, however, kept up by all authors, and is 
no doubt a permanently but slightly altered form. 

K bicolor, Pursh, is regarded by the American botanists as a variety of arvelzsis, DC., 
itself a form of IT tricolor ; to me it appears to be a permanently distinct plant, though 
having but feeble diagnostic characters. Both tricolor and arvensis are Arctic European 
and Siberian ; but hicolor alone is American, and found only 60 the eastward of the Rocky 
Mountains. 

DIANTHUS repem, Willd. This, which is not Scandinavian, appears to me nothing but 
an arctic form of ui’pina, L. Both are arctic. 

D. derutosus, Fisch., appears the same with B. S’eguieri, Vill., or so nearly allied that it 
is difficult to distinguish them. 

SILENE k$ata, L., and 8. maritima, L. I have kept these forms apart, though they are 
united by many authors (Bentham included). I n  the arctic regions they are distinguish- 
able. X. maritima has not been found on the Pacific coasts, though 8. injuta occurs in 
N. E. Asia? Watson observes that, on the coast of Britain, some forms of maritinza 
become so very like those of in$ata as to be hardly distinguishable. 
8. paacqolia, Ledeb., from the shores of the Arctic Ocean, is unknown to  me ; it is a 

plant of Pallas, and evidently very near, if not identical with S. injluta. 
LYCHNIS apetala, L. I have no hesitation in saying that no satisfactory limits can be 

assigned to the six forms ranged under this name. In the Himalaya, where it is abundant 
at great elevations (macrorhiza and canei$olia, Royle), I have observed it to  be singularly 
variable in most or all of those characters which have been employed to separate its forms 
in other countries. Durand (Kane’s Voyage, Appendix) finds the characters of puuczjlorcc 
Fisch., and awijlora, Led., to be present in Greenland specimens. Fries keeps apetulu and 
c f i ~ i s  distinct, the former being found throughout Lapland, the latter rare; he distin- 
guishes u&& by its flowers, erect at period of expansion, and obovate angular (not reni- 
form) seeds. 

Z. praterusis, Spr., is 
dioica p, L., and vespertina, Sibth. 

K Muhlenbergii, Torrey (Hahlenbergianu, Ging.). 

It is found in Greenland. 

Neither are natives of Scandinavia. 

I,. syluestris, Schkr., is doica oc of LinnBus, and diarna, Sibth. 
Bentham keeps them distinct. 

SAGINA cespitosa, J. Vahl, is Arelzaria ca?spitosu, F1. Dan. 2289, according to Lange. 
X. intermedia, Fenzl in Rupr. Flor. Samojed., is the same with .nivalis, Fr. 
S’. suxatilis, Wimm., is the same with hiwzcei, Presl, and approaches very closely both 
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t o  S‘. mivulis and pyocumbens. 

ARENARIA ~zurdifolict, Led. 

Bentham unites with it S. subdata,  Wimm. (procumbeizs 

This and A.  formom are considered varieties of one by 
Fcnzl (Led. F1. Ross.). Torrey and Gray reniark that the Arctic American plant figured 
in To me they appear both to 
resemble very closely A.  lychnidea, M. Bieb, a Caucasian species ; but very large suites 
of all these and their cognate species are required to arrive at any conclusion as to their 
limits. All the North Asiatic and American AlsineGe are in a most unsatisfactory state. 

A,  Lupponiccc, Spr., is reduced to A.  uligirvoscc, by Fenzl in ‘Flor. ROSS.,’ and both to  
Alsine strictu, Wahl. 

A. Ziossii, Br. This, which I find often confounded with rubella in Arctic Herbaria, 
may prove to be a polar state of A.  uliginosa, Schl. ; it has been found in very high lati- 
tudes only. 

A .  strictu, Mich., is A.  (Alshe)  Michuuxii, Fenzl, according to A. Gray (Bot. N. U. 
States). 

A.  verfiu, L. TJnder this name I have grouped four others, which represent as many 
arctic forins of this protean plant, anrl have all been reduced to  it by Fenzl and other 
writers. Thus hirta and propinqucc both come under luszcs 1. of Fenzl’s var. p. lzirtcc; 
rubella and quadrivulvis under var. 0. glacialis. Fries, however, distinguishes rubella 
specifically from vertza by its habit, and rugulose, not granulate seeds. A. Giesekii, 
Horn. (Flor. Dan. 1518), is rubella y of Lange. 

A.  Pumilio, Br., is reduced to urctica, Stev., p, by Torrey and Gray; but if correctly, I 
do not see how arcticu is to be kept distinct from bi$oru, Wahl. Ledebour’s urcticn is in- 
deed referred to b @ o m  by Fenzl. According to Fenzl’s descriptions (which do not however 
contrast), arctica is distinguished by the broader petals (sometimes narrower by deformity), 
and seeds ‘‘ laevissimis fuscis,” in opposition to ‘‘ levissime rugulosis.” But I find the 
seeds of the Lapland plant to be undistinguishable under any magnifying power from 
those of the American; and the petals are, as Fenzl’s description states, excessively 
variable in both. 

A.  Norvegica, Gunn. Fries, who includes this under A.  ciliatu as a variety, or, perhaps, 
distinct species, assigns it a rather different range, ciliata being found in Lapland and N. 
Finland only; Norvegica in N. Norway and S. Lapland. A. ciliatu alone is found in 
Arctic Russia, according to  Ledebour’s ‘ Flora;’ but neither appear in Ruprecht’s ‘Samoied 
Flora.’ Watson considers their distinctness to  be questionable ; and Bentham unites them. 

A.  Gramlaaclicu, Spr. This has been found in Arctic Greenland by Rane’s Expedition 
only, which brought it from Upernavik, lat. 73” N. 

HONKENEJA peploides, Ehr. A doubtful native of Lapland according to Fries, who 
indicates a subspecies (oblomgi$olia, Torr. & Gray) as inhabiting that country. 

STELLARIA crispa, Cham. Fenzl says of this, ‘c A 8. boreali vix distincta, facile tamell 
distinguenda.” I am at a loss to distinguish it, either by specimens or book characters. 
According t o  Fries, borealis is rare in Lapland, but its var. calycumtha is common through- 
out that country. Planchon, who has studied the genus very carefully, points out (Herb. 

P, L.1. 

Flor. Bor.-Am.’ does not accord well with Ledebour’s. 
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Hooli.) that the boivulis y of ‘ F1. Bor.-ilni.’ is the sanie with gvacilis, Rich., 1. c., and a 
plant of Dr~immond’~, called -Larbmi aqucctica, and further that all are referable to  X. 
ui?i?bellcrtn, Turc. 
X. longir)cs, Goldie. Of the plants brought undcr this name, S. Zatcc, Iiich., and 3dward- 

sii, &., are all but universally considered to  bc idcnticd or states. Of Bunge’s S. pe&l.ncu- 
leuis being the same, there can I think be little question. Of S. ]bebecalyx, Fen& and 
ciliatosepcdn, Trautv., I have seen no authentic specimens ; hut, judging from the dravings 
and clcscriptions, and from specimens in the Herbarium from Labrador, displaying similar 
characters, I have no doubt of these also being izlcre varieties. Fenzl says that hebecutylt: 
is intermediate between a variety of l o n g i p s  and Dalmricu p. Planchon (in Herb. Hook.) 
refers Dnhzirica t o  longz@es doubtfully ; and Tui*czaninoff (fid. Rupr. F1. Sam.) regards 
Ualrurieap 2 of Fenzl as the same with ~ Z C I U C U ,  L. The smooth tcsta of the seed, how- 
ever, distinguishes all the forms of loizg+es. Duraiid (ICanc’s Voy.) refers X. strictcc, 
Rich., t o  Zoirzgipes p. mhzor and S. I d a .  Planchon (IIerb. Hook.) further refers X. inzhri- 
cuta, Bunge, uZpestris, Turc., and lii’scl~ericcna, Ser., t o  longipes, and, I think, rightly. 
The S. glauca of Greenland (Lydl’s plants, nob. in Linii. Journ. vol. i. p. 116) is a state 
of this plant. 

A very confusing plant, whether as regards its synonymy or 
limits. I am quite unable to distinguish the European from the American form; 
both have a smooth testa, and seeds otherwise identical. Fries distinguishes them ; 
and Koch (‘ Synops.’ 131) says that longvolia, Muhl., is most certainly distinct, but gives 
no characters. 

S. a@estris is regarded by Fries as a variety, and perhaps a distinct species; it ap- 
llroaches states of uligi~zosa in many characters ; but the seeds are always smooth. 

LEPIGONUM scilinuvn, Fr. This should perhaps be regarded as a member of an aggregate 
species including A. nzu~inum, Wahl., of which Babington considers it a variety, and 
?yibrum, Wahl., plants which in their extreme forms differ widely, but seem united by 
innumerable variations ; Bcntliam unites them. 

Ruprecht includes a plant of this name, in ‘ Herb. 
Chaixisso,’ undei- vcdptunz, and further doubts the possibility of distinguishing it from 
arctic forms of C, urcense. Fenel (in ‘ Led. F1. Ross.’) reduces both this and Beeyingicr- 
1 Z Z 1 7 i L  to oulgatum. Torrey and Gray, and, following these, Durand, refer liische./iunum to 
n@inz~~.i?, and keep Beeringianum distinct, but next to it in order. 

C. uyveme, L. Ruprecht gives the only arctic habitat for this, viz. the extreme forest- 
liniit in Samoiedland, but he gives its var. f3 (amense, ’i~zcnnum, Led.) as abundant in 
sandy places on the arctic Island of Kolgujew. 

POLYGALA vulga~is ,  L. I hesitated long whether to  amalgamate t,he distribution of 
this with the Siberian P. comosu, but have refrained. 

ASTRAGALUS POLARIS, Benth. ; glalxr v. puce pubcscens, caule hrcviter diffuso, stipulis 
postice concretis, foliolis 11-15 oi-atis oblongisve retusis v. emnrginato-bifidis, peclun- 
culis folio subaequalibus apice 1-4-florisy calycis cleiitibus tubo paullo brevioribus, 
corolla calj-ce subtriplo longiore, carina alis vcxilloque breviore, legumine subsessili 

S. ZoirigijoZicc, Fries. 

CERASTIUM Pischerianunz, Ser. 

\ O L .  PSIII. 2 X  
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inflat0 n1enlbranacco ni,nro-piloso calyce 3-4-plo longiorc, sutura carinali haud in- 
truss.-G. B. 

I fah .  Eschscholtz Bay, in Kotzebue’s Sound, Seenzunn. 

I n  many respects siinilar, especially in habit, stipules, and form, to  8. crQJiuus, L., but 
dmaj-s MOFC glabrous, with more deeply eniarginate or almost b i lo ld  leaflets, fcn-er 
flmws, longcr calyx, nnrroww petals, shorter lieel, dmost scssile ovary, and widely clif- 
ferent pod, which is broadly linear oblong, not pendent, iiiflnted, full~7 an inch long, and 
rounded at the ends. 

The introduction of a perfectly new and distinct arctic plant into the supplementary 
observations appended to  this paper requires some notice here. I an1 indebted for it t o  
to  Dr. Seemann, who pointed it out to me, on his return from the Fiji Islands (aftcr tlip 
first part of this paper was printed), as a plant omitted in his Botany of thc ‘Voyage 
of the Herald,’ and as that alluded to by him as Oxyti*opis polaris in the narrative 
of that voyage. It; is so like Astrccgalus aQiinus, that it had been mixed with specimens 
of that plant, which is abundant throughout Eskimo-land. I liave sought in vain, 
through a very large suite of specimens of A. aQkz?ts and omboirles (which it also in 
many respects resenibles), for another specimen of p o l u ~ i s  ; it must therefore at present 
be considered as an addition (eighth) to  the sinall list of peculiarly arctic plants men- 
tioned at p. 258, and the sixth to  the species peculiar to Arctic N. TV. Anierica enunie- 
rated at p. 267. 

Many names arc included under this, which represent 
species, varicties, and synonyms in the opinions of different authors. Of these, 0. bo?*eaZis, 
DC., is referred (with 0. sordida) to  campestris by Ledebour. Of 0. J+idcZelzdoi*fii, Trautv., 
I have seen no authentic specimens ; but Trautvetter’s plate appears to identify it with 
a not uncomnion form of the same plant. 

The plant of Fries, ‘Herb. Normale,’ is undoubtedly referable to 
cnnzpest?*is ; Ruprecht (Flor. Samojed.) goes at  length into its characters, describes it as 
very near 0. canzpestris e. verrucosa, Led., from the Gulf of St. Lawrence. This latter, 
Ruprecht refers to boredis, DC., which differs from campestris “ in the glandular verru- 
cose parts, and calyx covered densely with black hairs,”-all very inconstant characters 
in arctic specimens. Koch and 
Leclebour both regard it as a variety, p. sordidu. 

0. poZuris, Seem., alluded to (but not described) in Seemann’s ‘ Narrative of the 
Voyage of the Herald,’ is founded in error. 

0. arctica, Br. Ruprecht alqears to  refer the Arctic Siberian and Kotzebue Sound 
plant of this name to 0. so~&icla. Leclebour refers Brown’s arctica of Arctic America to 
a form of Uraleizsis. Torrey and Gray follow ‘ Flora Boreali-Amcricans,’ in keeping it 
distinct, with the observation that it probably does not differ from ZTyuZensis, 

0. rzigresceizs, Fisch. This is certainly a very distinct and remarkable forin ; but I much 
doubt its permanent distinctness from 0. Dateizsis. I n  the ‘ Flora Boreali-Americana ’ it 
is regarded as probably very nearly allied to wcticu ( LTraZeiisis). 

SPIRXA c?Lamm&$oZia, L. Thc only apparently Arctic European habitat 15 hich I find 

OxmeoPIs ccmpestris, DC. 

0. sordida, Pers. 

Nynian and Fries put 0. sordiclcc under cumpestris. 

See ASTRAGALUS polaris, suprh. 
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recorded for this plant is thc River Kolva in Samoiedlalld ; but, the precise spot not being 
indicated by Rupreclit, it may not cross the arctic circle. Though a high northern spe- 
cies, it is not Scandinavian. 

DRYAS iiztegi$olicc, Vahl, was originally considered a variety by Chamisso and Schlech- 
tendal, but is liept distinct in ' Flora Boreali-Rui~ericanla,' liy Torrcy and Gray, and Asa 
Gray. I have, however, vainly endeavoured to  find any satisfactory characters for it ; 
the only one of any consequence, derived from the outline, $c. of the leaf, is not only 
most inconstant, but lyxmits every transition to  D. ociopetnla. As, however, the most 
narrow- and entire-leaved forms have bcen found only in the extreme north, no doubt 
due to  excessive cold, the occurrence of i i;tq,*i$jfiu on the White Mountains would, if 
confirmed, be a curious proof of the periiianence in a local variety o€ the most variable 
of all characters-the development of the leaf. Peck is (according to  Pnrsh) the 
authority for the United States locality, which wants confirmation. 

This, though kept as a distinct spccies by Torrey and Gray and 
all authors, appears t o  diffcr from G. 2 1 ? * 6 C L l ~ l m  only in its stout forin, and petals longer 
than the calyx; it is described by American authors as an extremely variable plant. 
There are other species that might equally wc11 be included ; but the whole genus wants 
working up. 

SIEVERSIA humilk, Br. This is scarcely worthy of ranking as a variety of S. Xossii, t o  
which it is reduced by Ledebour and Torrey and Gray. 

RUBUS propiinqzcus, Richardson, is R. arcticus y of Torrey and Gray, distinguished by 
having flagelliform stems. 
R. acaulis, Mich., is R. arcticus p, Torrey and Gray, and R. 2~istillatzcs, Smith. 
R. cc&orew, Lmt. 

GEUM strictzint, Bit. 

Fries keeps this distinct from arcticus, both being Lapponian. 
See many excellent remarks on all these species in his Summa Veg. Scand.' p. 169 
Wahlberg makes this a bastard between arcticas and saxutilis, occurring under two forms. 

This Fries regards as a hybrid between saxatilis and a us tore us, if 
I unclerstand aright his system of symbols and nomenclatmre. Torrey and Gray regard 
it as a distinct species, as does Asa Gray. Michaux and Seringe both ranked it as a variety 
of saxatilis. As castoreus and the European form of saxutilis arc not found together on 
the American continent, Fries's view of trijloms being it hybrid seems untenable. 

R. trifloiw, Hook. 

POTENTILLA Peiznsyl?jafzica, L. Spain is the only European habitat for this plant. P. 
~~z~b~iccczilis, Lehm., does not seem to differ at all from sericea, L. Torrey and Gray incli- 
cate numerous varieties of sericecc, but keep Peiznsylvuizicu a distinct species. When 
studying the Himalayan forms of Potektilla, I found it impossible to  draw any line between 
the following varieties of sericeu, viz. Sooizgarica, Bge., corzfertu, Bge., multi~uulis, Bge., 
holosericecc, Nutt., multifidu, I,., Pe+znsylvcinica p. stiigosu, and 7. b$jianut$fida, T. and G. ; 
and it further appeared to  nie that P. sericea was connected with izicem by numerous 
inosculating forms. 

I have (under sericecc) stated the difficulty of discriminating between this 
and sepicen. The names included under it reprcsent T-arietics, subspecies, or species, 
P. &en, L. 

2 x 2  
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according to  the different views of hotaizists. Thus P. ?7ctldium, L., is the n i w c r  1-ar. 7 
of Torrey a i d  Gray, and includes JmzesoIziuc12ciY Grev. P. pulcMlu,  Br., is a very arctic 
form, and according to Bro\vii is Greville’s sericen, L., betn-een which plant and qiicecc it 
appears quite intermediate ; all clepends upon what arbitrary charactcr is assumccl to I N >  
the diagnostic one. 
P. IZei/hut& Sommf. Of this I know nothing ; Kyman doubtfully refers the Mpitz- 

lmgen plant of this name to  Brown’s pzclclda. P. fiigidcc? Grev., is rcferred here by 
Rroivii, and by Torrey and Gray under Yuhliana, L., p, which is also the 2’. G~a(?~1Zu~zclica, 
Br., of the same authors. 

Arctic Aiiiericaii and Greenland speci- 
mens seem to  connect P. minin~a,  Hall. (Brauihiancc, Hoppe), glacialis, Hall., and mw, 
Lelim. The United States plant, found only on the White Mountains (P. Zobbimicma, 
Oalies), is referred to  minima /3 by Torrey and Gray, and afterwards to  f i ig ida ,  Vill., by 
Gray, who observes that the European nzii~hnu is probably a variety. The Danish au- 
thorities refer the Greenland and Labrador plant to P. emarginatoc, Pursh (nuizu, Lehm.), 
whilst both Asa Gray and Durand refer it to frigida, Vill. I cannot help suspectinc I_ 

that P. elegans, C. & S.,  of Eastern Siberia, is the same thing, and that all will be 
found to  inosculate with the varieties or forms of P. vema.  I have colzfirmed Torrey 
and Gray’s conjecture regarding nuna, Lehni., being the same with enza~ginutn, Pnrsh. 

Under this, as one collective species or group of subspecies and varieties, 
I have introduced five Korth European arctic and alpine plants, whose forms inosculate 
perplexingly. The typical P. verna is not Lapponian, according to Fries ; and none of its 
included forms occur anywhere in N.E. America, except Labrador and Greenland (as- 
suming that bzjtoru is distinct as a species). P. uurea, L., is distinguished by Koch hy 
its leaves silvery beneath; the uurea of Smith he refers to dpestris, Hall. I find this 
character to be very variable. P. crocea, Schl., is referred by Eoch to a variety of aZpestyis ; 
he has, however, a var. crocea of verna. P. mactdata, Lehm., is, together with uwccc 
and crocea, referred to 8alisburgensis by Torrey and Gray.-P. Salisbzcrgensis, Hznke, is 
regarded by Koch as a synonym of alpestris. Ruprecht, who ohserves that Salis6urgensis 
is found throughout the arctic Island of Kolgujew, says that i t  is the same with verna, L., 
“ genuina.” P. ulpestris, Hall. : this, which is a much larger-flowered plant than the 
ordinary verna, and otherwise different in habit, is kept distinct by Fries. Koch also 
distinguishes it from cerna by its habit and ovate stipules, and from mweu by the leaves 
not silvery beneath. Bentham regards both aurea and aZpestris as luxuriant forms of 
m r m .  Watson suggests that the distribution of verna, abestris, and Saalisbzcrgensis 
should be treated in Great Britain as that of one plant. 

P. frigich, Vill. I am quite puzzled with this. 

P. verwa, L. 

FKAGARIA vesccT, L. I have adopted the conclusions of J. Gay (Ann. Sc. Nat. ser. 4. 
vol. viii. p. 196) for the distribution of this plant, but very much suspect that it would 
have been more consistent to  have (for distributional purposes) included that of collina, 
Xhr., canadensis, Midi., and Chilensis, Ehr., under it. 

SANGUISORBA oficinaZis, L. The four species brought under this vary very much ; and I 
doubt if the majority will ever rank above local or permanent varietics. X. oficinulis itself is 
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European, Caucasian, and Siberian. S. media, L., which is reduced by Torrey and Gray to  
a nu’. of Cmadensis, L., is K.TV. American. 8. Canaclensis, L., is not found anywhcrt: 
in Canada, though a native of both K.B. and K.W. Riiierica ; it differs from o$ickah’s in 
the long staiiieiis and narrower spikes. S. tem$oZia, Fisch., is N.E. Asian, and coil- 
sidered by Asa Gray (Bot. of Japan, p. 387) as hardly more than a variety of Canadensis. 
So much for the local distribution of the conimon forms ; the only other is X. poZygu.nzcr, 
Nylandcr, a spccics retained by Fries, with East Lapland as its only Scandinavian 
habitat. 

Rosa ~?zujctZis, IIcrni. This is 12. eimumomeu @, Torrey & Gray, which Ledebour and 
Koch do not even rank as a variety. 
R. blaizcZa, Ait. This is also 22. Wooclsii, Borr., of ‘ Flor. Bor.-Am.’ according to  Torrey 

and Gray. Fries does not include it in his Lapland column. R. acicularis, Lindl. (non 
DC.), is referred by Ledehour to u@ina, L., and appears to be the same with R. Gmelini, 
n comnion Siberian plant. I do not see how it is to be distinguished from blcmcla. B. 
Carelieu, F. : Ruprccht (Flor. Sam. p. 33) reduces this to a var. of R. ucicziluris, as do 
Neyen (see Kylander, Dist. Plant. Fenn. p. 86) and Trautvetter (Flor. Boganid.). R. 
fraxini$oZu, Lindl. (and Seringe), is referred to bZuizcZcc in ‘ Flora Boreali-Americana ’ and 
hy Torrey and Gray. 
R. viZZosa, L., tomentosa, Sm. 
X. canina, L., is, according to Ledebour, found in Arctic Lapland; but I find no 

Bentham adds to  this R. moZIIs, E. Bot. 

Scandinavian authority for it, and have not included it. 

PYRUS Aucuparia, L. This, and the two plants brought under it, are species, subspecies, 
or local forms, according to  the value assigned to those terms. It is remarkable that 
the Greenland one is nearer the American form than the European. P. Americana was 
Azcczyaric~ /3 of Michaux. The true P. Aucupuria is, however, a native of both continents, 
having been found at Lake Winnipeg by Bourgeau, and in Siberia, lat. 64’ (Trautv. Flora 
Jenissei). 

PUNUS Padus, L. I almost think that I should consistently have added P. serotirzu, DC., 
of North of America, t o  this. 

AMELASCHIER uln$olia, Nutt. Torrey and Gray reduce all the American Amelanchiem 
to Ccrm&wsis, of which this is their var. 8 ;  it is found on both sides of the Rocky 
Xountains. 

EPILOBIUM ~~lsini$~li~~~, Vill. Watson regards this as possibly a luxuriant form of 
cchiirzum, adding that interniediate forms may be assigned to either ; he also cautions us 
that mountain forms of 3. tetrugonum occasionally pass for it. Bentham keeps it distinct ; 
Koch, Torrey and Gray, and Asa Gray make it the same with origarz$olitcnL. 
2. Horrzemanni, Reich. This is aZpinum p of ‘Flora Bor.-Am.,’ and y of Torrey and Gray. 

Ledebour keeps it distinct. 
E. origunfolium, Lani. This is 2. alpinzinz y of Torrey and Gray and Asa Gray ; Le- 

debour keeps it distinct, as does Fries, who gives Lapland as habitat for both. Andersson 
distinguishes these and lineare by the seeds, which, not being perfected in the majority of U 
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ppecinielzs from arctic habitats, are to iiie unavailable characters ; Koch also keeps them 
distinct, 2nd characterizes them by their leaves. 

Fries keeps this distinct from pcdztslre, L., both being found in 
~ @ m d .  It is rcferrecl topctlzistre, var. p, in thc ‘ Flora Bor.-Am.,’ in Torrey and Gray’s 
~ l o r a ,  and in d s a  Gray’s Manual. 

I have treated this as one collective species, including ccutzinz- 
n&s, following Benthaix’s idea. Fries keeps this and uzitumzalis, I,., distinct, giving 
Lapland as a habitat for both. A. Gray aiicl most authors keep 
them distinct. 

MYRIOPHYLLUN spieatwh, L., is not Lapponian according to Fries, though Lapland and 
ilsiatic Russia are given as habitats by Ledebour. 

HIPPURIS mntcmct, Led. I have not seen this plant, which, judging from Ledebour’s 
description, tt.oulc1 appear undoubtedly t o  be only a starved state o i  11. caZgaris. €1. ma- 
ritiii/u, Hellen, is reduced by Wallenberg, Fries, and Koch to a variety of vzdgwis ; on 
the other hand, it is retained as a species by Brown, Ruprecht, Flor. Boy.-Am.,’ and 
Torrey and Gray. 

Owing chiefly t o  iinperfcct ixatekds, I an1 obliged to  treat Cerato- 
phylllcnz as consisting of one collective species. The specimens I have examined do not 
present such definite characters in the fruit as the descriptions of authors would seem to 
imply. Bentham regards su6nzersunz and clemerszmz as forms of one ; Torrey and Gray 

crmest b that there is but one American species ; Fries, Koch, and Watson keep these two 
distinct. Neither of them are Arctic European or Asiatic, though found in Arctic 
America. 
CLAYTONIA lanceoluta, Pursh, umtica, Adarns, and saiwentosa, C. A.. M., are undoubt- 

edly trifling varieties of One plant, neither constant inter se nor as to  locality. 

MONTIA fontana, L. The absence of this cosmopolitan plant in all parts of Temperate 
America east of the Rocky Mountains, except Labrador, is one of the most remarkable 
facts in botanical geography. Newfoundland is given as a habitat by Le Pylaie ; but this, 
like that of Calhma vuigaris, wants confirmation. M. rivzclaris, Gmel., is reduced to a 
Tiariety by Fries and Torrey and Gray. 

Ledebour 
gives it as a doubtful species, confounded with X. Rhodiola by Chamisso, Hooker and 
Arnott, and Torrey and Gray. 
s. ezcphorbioides, Schl. Of this I know nothing; according to Ledebour it is pro- 

bably a variety of the Siberian 8. algidz~na, Led., itself very near to quudr$dum, Pall. 

RIBES prupimpm,  Richardson. This does not differ from R. rzcbrum, L., to  which it 
is reduced as var. /3 by Trautvetter and Meyer in Flora Ochotsk.’ 

CHRYSOSPLEKIUM tetrandrum, Lund, is noticed by Fries as a variety of ultern$olium, 
also occurring in Lapland. 

PARNASSIA obtusgora, Rupr., appears nothing but a small specimen of palust+, L., 
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3. limmre, Muhl. 

CALLITRICHE rei*iza, L. 

Bentham unites them. 

Both this and vutgaris are arctic. 
CERATOPHYLLUX. 

SEDUM elofzgccttrm Led. I do not know this plant by authentic specimens. 

I have not seen authentic specimens. 
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in which the petals are often as short and of the same shape as in Eupreclit’s plant, and 
the cauliiie leaf wanting. I doubt much if P. KotxebzGei is really distinct. 

SAXIFRAGA Aixoo)~ ,  Jacq. ICocli, Fries, and niost authors keep this distinct froni S. 
Cotyledoia ; but I niust own that I cannot satisfactorily cliscriininate their forms or makc 
them tally with their assigned habitats, and an1 thus obliged t o  treat them as one plant. 
Both, according to  Frics, grow in Lzpland and Western Europe generally. Coty ZedoiL 
alone is stated to  be Icelaiidic ; Aicoon,  which alone is Greenlandic, Labrador, and K. 
American, is nowhere stated to  occur in the Russian dominions. 

It is not my purpose to  enter into the disputed qucstion of the limits 
of the members of this aggregate collcctive species. I have repeatedly examined all, and 
found innuinerable grades connecting the most dissimilar, such as exarata and sileni- 

$ 0 7 ~ ~  S. tc~zzj’om is the saiiie as wizosu, and is referred by 
Torrey and Gray to cfispitosa, to which S. Grcmlniziliccc is reduced by almost all authors. 
8. exurutu, Vill., is 1q ) t  distinct in ‘ Flor. Bore-Am.’ (with an appended observation 
regarding the difficulty of distinguishing it), as also by Torrey and Gray, Lcdebonr, and 
most authors. 
8. sitenijlora is confined to Arctic America ; and i?IIigeltcuzica, in a form icleiitical with 

exaratu, does not extend in S. America north of Peru. 
S. cont?*onersa, Sternb., which, according to most authors, is a synonym of udsceiidem, 

has been found on the Rocky Mountains by Bourgeau and Hector during Palliser’s Expe- 
dition, but nowhere else in Continental America. 

X. exitis, DC. This, as suggested in ‘ Flor. Bor.-Am.,’ is, so far as may be judged by 
specimens tallying with the description, certainly only a weedy state of cermca. 

S. butb$era, L. Koch distinguishes this from granututa by its leafy cyme and other 
characters that appear to  be clearly connected with its being a bulbilliferous condition of‘ 
S. grmmtatu, between which and bulbi$ercc I find intermediate grades. Ledebour and 
Fries also keep it clistinct. 

S. JLyperborea, Br., is referred to  riautaris /3 in Pior. Boy.-Am.’ and by Torrey and Gray ; 
it is often a starved high-arctic form, but not a permanent or well-marked one ; it is con- 
fined to Arctic America, and Greenland. 

S. co?*iacea, Adanis. This appears to  nie, from the description, not to  be distinct froni 
I~ivLctis. 
S. m f l e m ,  Rook. This is certainly only Virgiizieizsis, of which several specimens from 

the Rocky Mountains precisely accord with the arctic. 
X. hieracii$olia, W. SZ K., though Arctic pLussia11, fid. Ledebour, is not Lapponian, 

according to  Fries. 
S.fotiotosa, Br. This is a monster, as pointed out by Fries (conzosu), rather than tl 

T-ariety proper, the foliaceous cyme and bulbilli being produced at the expense of the 
inflorescence proper. Ledebour reduces it, and Ruprecht notices its transition to stelki- 
IViS, L. 

S’. p~oyiizqua, BY., is identified with I€inxdm, L., in c Flor. Bor.-fh.’ and by limst suc- 
cceding authors. 

S. ccespitosa, L. 

Almost a’ll are high arctic. 

S. msco ides ,  Wulff., is the coiiinion Middle and S. European form. 

It is not Arctic Lapponian, but Russian. 

I haye seen no authentically named specimens. 
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,y. ccstioalis, Fisch., is reduced to ptmtatn by Ledebour. 
~ o ~ I o s m I x n ~  Tdcci+iinz, Fisch., and SeZimnL GmeZiui, Dc Bray, are both sponynis 

of C. Pischeri, 'cliiniia. 
ARCIIAXGELICA l i t to?dis ,  Fries. Walilenlierg originally regarcled this as a variety, and, 

I think, rightly, its characters being slight and of relntivc ralue only. Ledebour doubts its 
claims. 

A. Norveyiccc, Tabern., is not contained in Fries's ' t'hiaina.' Ruprecht (Flor. Samojed.) 
gives it as the A1zgelica Aivhaizgeliccc /3 of Linneus, and adds thnt it is most highly 
esteeincd as an article of food. 

A. atropzcipureu, Hoffin. This is the " Common Archangelica " of American authors, 
which, according to thc specimen I have seen and descriptions I lime compared, differs 
w r y  slightly from Angelica Archar?zgcliccL, L. The Physolophiun'~ saxatile, T'urcz. ( C ~ l o -  
p l e w m  [ P l c u r o s ~ ~ e i * , ~ ~ ~ i ~ ~ ~ ,  Bong.) GmeZit2iy Led. fid. Flor. Ochotsk.), is, as far as I can 
make out from descriptions, either a form of Archangelica qficinalis, or some very closely 
allied plant which I cannot distinguish from its forms. 

ATHAMANTA arekica, Nym., is Libanotis arctica, Rupr., a plant of which but one specimen 
is known, differing, according to its author, from conclensata, L., in the colour of the flover 
only. DeCandolle reduces coizclensata to a var. of A. Lihccnotis, L. ; and A .  Xibirica is 
only another form of the same species. 

HERACLEUM arCt iCZlm,  Rupr. I have not seen this plant, which, from a careful compa- 
rison of its description with g. Si6iricurn, I take to be an arctic state of that plant. 

PACIXYPLEURUM ccZpinzcm, Led., is the same with Guya (Neogaya) simplex, Gaud. 
Srux  Zat$oZizm, L., is stated by Gunner to be an inhabitant of Tromsce (Wahlenberg) ; 

but I do not find so northern a habitat confirmed by Fries or Andersson, and so have not 
included the species. 

VIBURNUM Opzdus, L., scarcely reaches the arctic circle in Lapland. ?? Oxycoccus, Pumh, 
is finally identified with it by A. Gray. 

GALIUM .uligilzosum, L. Watson remarks that states of this are frequently confounded 
with palustre and pusillurn, which may well be the case with arctic specimens. 

G. trijdzim. L. Ruprecht calls the European plant p. Buropeurn, and indicates some 
differences, which I do not think hold in the extensive suite of specimens I have examined. 
G. Claytoni was thought to  be distinct in ' Flor. Bor.-Am.,' but is reduced by Torrey and 
Gray, and by Ledebour. 

G. ir$estum, W. K. Fries considers this to be a variety of Apariize; and it alone is 
Lapp onian. 

G. saxutile, L., does not advance north of Southern Norway, nor west of Uralialz 
Siberia ; hence its being arctic in Greenland is remarkable. 

XARDOSMIA f- igida, Hk., cory'y~nhsa, Hk., and scrgittutcc, I&, are clearly all forms of 
one rather variable plant, connected by interinediates. 

AT. strccminea, Cass. United with N. Zcevigata, DC., by Ledebour ; but Ruprecht con- 
Yidcrs it different. 

1 

Pries, who keeps it distinct, discusses the species (Suiiinia, p. 181). 

It is also Icelandic. 
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PTARXICA alpina, L. The nunierous plants here brought together do not differ more 
inder se than do the forms of 2’. vzdgcc~*is (with which this is intimately connected), and 
they are further all united by intermediate fornis. P. alpina itself is fouiid in Arctid 
Siberia and the Altai; P. oxyloba is only known in Arctic Siberia. P. speciosa, DC. : 
Ledebour rightly reniarks that this is rather a form of vulya~is  than a species. P. muZ- 
t$’orcc, Ek., was originally referred to a var. of vzdga~is, from which it differs in its deeply 
cut leaves, and broad-, short-ligulate flowers. P. Xibiricce, Led., is confined to East Siberia 
and Escholtx Bay. Of the bowalis, Bong., of Sitcha, I have seen no authentic specimens. 

CHRYSANTHEMUM flibiricum, Turc., is retained by DC., Ledebour, &c., but apparently 
on very slender grounds. 

C. i?ztegrijolitcm, Rich., is an eminently northern form, not found west OF north of the 
Tchuktchi country, and scarcely south of the polar circle ; it may prove to be connectcd 
with letccanthemum by intermediate forms. 

C. Segetwnz is occa- 
sionally found in Nordland, but apparently rather as an alien than a genuine arctic 
plant. 

PYRETHRUM pulclzellum, Turc., is certainly identical with the small arctic form of ino- 
dorum ; and Fries adds as a variety the P. ambiguwn, Ledeb., correctly. Ruprecht coii- 
sidered the woolly hairs on the peduncle of P.puZclieZZum sufficient to distinguish it ; but 
this is not the case. 

ARTEMISIA PiZesii, Led. Fries ranks this as a var. of vulgaris, L., both being found in 
Lapland. Seemann remarks that they occur together throughout Western Eskimo-land. 

A.  Chamissoniana, Bess., is reduced to arctic&, Less., in ‘Flor. Bor.-Am,,’ and by most 
succeeding authors. A.  Norvegica, Fr. : in the ‘ Flor. Bor.-Am.’ it is stated that this 
is identical with A.  Chwnissoniama; on comparison I find it has rather larger capitula, 
but is not otherwise different ; it is a very rare alpine plant in Norway, not entering the 
arctic circle. 

A .  globularia, Cham. I think this is quite the same with glomerata; both are con- 
fined to the country around Behring’s Straits. 

A.  am?rosacea, Seem. This is a remarkable and very local plant, which I cannot identify 
with any more southern species, though, judging from analogy, I suspect that it may 
eventually prove only an arctic tufted variety of some better-lcnown plant. 

I have seen no specimen of this ; but, judging both by plate and 
description, I do not doubt that Torrey and Gray’s surmise is correct as to its being the 
same with Richardsomiana. 

A. Caneicleizsis, Mich. This, according to Richardson, advances to the arctic circle 
east of the Rocky Mountains, After a careful re-examination I cannot doubt its identity 
with A, desertorum, Spr., as also certainly with coinnzutata p. Geblericcm, Bess. in 
Herb. Hook. 

C. leucafithemum, L., is not Lapponian, but Arctic Russian. 

A. cceyiitosa, Bess. 

Canadensis is the earliest name. 

BIDENS tripctrtita, L., is not fouiid in Arctic Lapland, though it enters the arctic circle 
I am quite unable to distinguish the dnierican 12. co~zmtu, IIuhl. 

YOL. XXIII. 2Y 
in Russia. 
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ANTENNARIA hyperborea, Don, is considered by Fries to  be a corymbose form of 
dioicct,' Br. 

GNAYHALIUM Norvegicum, Gunn. Fries aiid Koch consider this a distinct species 
from sylcccficzenz, both being Lapponian. Tatson finds tlie British Nor.oegiczim so linked to 
sylvnticicm, that hc is obliged to treat them as one. Bentham considers Noi*uegiczniz a 
high-arctic and alpinc form of s~~l~ctticunc. 

G. pihlccre, Wahl., is reduced to  a vai-. of uligiaoszcrn by Fries. 

ARNICA montcina, L., certainly includes the three 11-liich I have included under it, 
and which hardly deserve to be ranked as constant varieties. Fries keeps cdpii ici  

distinct, and assigns it a more northern habitat than ozoiztanci. Torrey and Gray unite 
angustiJolia, Vahl, with cdpincr, Lmt., and make of it moiztancc p. ulpina. The u n g ~ ~ s t i -  
fol ia ,  11. 8i A., is by the same authors considered the same as cdpim, and called nngusfi- 
folicc p. Lessingii; they observe, a t  the same time, that the arctic forms, though so very 
closely approaching, appear quite distinct in more southern habitats. Durand (Kane's 
Vvy.) unites cdpina, Wahl.,pluntayinecc and fulgens, Pursh, with nzoatcina, var. alpincc, L. 

SENECIO wsedEfolius, Less., is Arctic Russian, but not Lapponian. 
X. circticm, ltupr., is Cineraria congests, Br., (' senst4 latiore ?"  of Fries; aiid C. eoiigestCi, 

Br., is reduced by him to a northern var. of S.21alzistris. The absence of both this and 
carnpestris in Greenland is very remarkable. 

I have very carefully compared many specimens of tlie plants placed 
under this, and am quite unable to discriminate lietween their forms. According to I<ocli 
and Fries, Cineraria aZpiiza includes C. ccmpestris, Rete. C C L ~ ~ ~ * C C ~ ~ ~ C C C L C ,  IIoppe, is kept 
distinct by Koch, but united by Fries as a var. of C. ccZpincc. 

S. octoglosszcs, Lecleb., is referred by Fries to  siemorensis, which in Scandinavia is not 
found south of Lapland. 

LIGULARIA Sibiriccc, L., is found only in East Laplmd and Arctic Russia, Finland, &c., 
not in Nordland. 

SOLIDAGO mtcltiradiatcc, Aiton, is the Pirga-aurecc of Torrey and Gray, and E .  arcticu 
of Le deb our. 

ASTER Rickcrdsoni, Spr., and montccnus, Richardson, are referred to Siibiricus by Yries, 
Trautvettea (Flora Boganid.) refers 

S. cnnzpestris, L. 

and, I think, rightly ; also doubtfully by Ruprecht. 
Richardsoni to Sibiriczcs p. s ~ ~ b i i ~  tegerrimc. 

A . p y g m m s ,  T. &. G. 
A. aZpims, L. (with which A.  $c~ccidzcs, Buiige, of Siberia and Dahuria appears to be 

identical), is not reputed to be Scandinavian, but a native of the Alps and Carpathians. 
A.  fcclcatus, Lindl., is certainly nothing but ~n,zzzclt$urus, Bit. 
ERIGERON ti$iliclzrs, Hook., is identical with cornpositus, Psh., as is now well known. 
23. elongcitzrs, Led. Fries, who keeps this distinct, says (in Herb. Norm.) that it should 

rather be considered a form of ncris, of which it appears t o  me t o  be a mere variety, and 
LZ very slight one. 

E.poZitzis, Fr. This also Fries keeps distinct ; he considers it most allied to aZpi~z24 and 

I have vainly sought to distinguish this from tM&?Z@.rZOS%S. 
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includes under it glkabrcitus, Hook. For my own part, I find it impossible to  separate the 
form of acris from those of aZpinzzrs, and ain rather disposed to refer this to  the former. 
3. m@70~'us7 L. This is 3. cc@iims (3 of Ledebour, and c i@ims y of De Candolle, and 

is united with nZpiizus by Bentham also. According to  Fries, who unites puZcheZZzcs, DC., 
with it as a variety, it is a good species. I cannot regard it otherwise than as an arctic and 
alpine state of nZpiizzrs, with a more woolly involucre, fewer capitula, and better-developed 
inner-ray florets. I find all intermediate foims. 
23. ~ I ~ ~ I * C Z I S ,  Rit., is included under PhiZcideZyhicas by Torrey and Gray, &c. 

TAnaxAcunf Dens-Zeonis, Desf. Fries adopts the nanie oflcinale, mTeber, and includes 
pdzcstw as a variety, both being Lapponian, in which Watson, Koch, and most botanists 
coincide. T. cei*atopIm*zina is rather a forin with an over-developed condition of the invo- 
lucral scales, thaii a variety properly so called. 

F. Sco?w?No1zei-a, Reich., from Arctic Siberia @'lorb Taimyr.), is not included in Ledebour's 
' Flora Eossica.' 

T. pl~~iizntocci~~zcnz,  J. Vahl, Flor. Dan. 2298, found in Arctic Greeland only, is a srriall 
form with the habit and involucre of T. palustre, Sin., and shorter achenia than is usual 
in the genus. 

SONCHUS nzuritinzus, L., is kept distinct by Koch, but included by Fries as a variety of 

LEONTODON autumnalis, L. I am obliged to regard lireretiws, Nyl., as the same with 
azltumnulis, because Ball (Ann. Nat. Hist. 1850, p. 2) observes that the character of erect 
and drooping capitulum (on which this species appears founded) is not to be relied on in 
other species of the genus. I have never seen copious specimens of this I;. Xeretkizus, 
wl&h Ball omits in his otherwise very full account of the genus (1. c.). Fries regards it 
as a not yet fully developed species. Ledebour puts it in another section of the genus. 
Roch malces L. Fcwccxuci, L. (Apa~g ia ,  Smith), a variety of autzmnalis ; and Watson 
says that the British Tcwaxaci graduates insensibly into ozitummlis. Ball makes it a 
synonym. Fries introduces under azttumnalis a variety izig?*o-Zunatum ; he describes both 
as being common throughout Lapland. 

amerzsis. 

HIERACIUM. I have grouped the various arctic forms discriminated by Fries, into a 
few aggregate species, such as are recognized by Arnott, Bentham, Watson, &c. 

SAUSSEREA a@ina, L. I have treated this as an aggregate species, because S. ~zzcdc~, inofa- 
ticola, and crngustfolia all seem to graduate into it, and several of them into one another 
I should not be surprised i P  8. subsiiumta, which is hitherto known from one locality 
only, proved still another form of the same variable plant. 

This attains a higher latitude than C. chccmtlloicles, L., of which 
The two certainly pass into one another. 

C~XPANULA linnifolia, Hzenke, and Schezrxwi, Vill., are certainly referable to C: ~otuncli- 
folicr, as held by Linnzeus and most modern authors, though Schezrxeri is regarded by Fries 
as distinct. 

CARDUVS crispus, L. 
Bentham and others consider it a variety. 

2 Y 2  
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V.~CCINIUJL pzi~cscc~2s, Wornisk. (Flor. Dan. lZlG), a Grcenlancl plant, is referred to 

VACCISIUJI ( O s ~ o c o c c ~ s )  ~/ i icmcuq~ui i i ,  Kiipr., is included under 0. p l u s t r i s  by S y -  

CAT~LUSA ~ ~ ~ ‘ g w i s ,  L., is mentionccl in DeCaiidollc’s ‘ Prodroiiius,’ on tlie authority of a 
specimcn gatliercd by La l’ylaic, as a native of Scwfounrlland ; but I find no confirmation 
of this habitat, nor is it foiuicl in aiiy part of the American continent. I n  the Old Tl‘orld 
it ivanclcrs 110 furtlier east than the Ural district. 

~ l i g i i ~ o s z r n ~  variety by Ila1i~c. 

man, and is clcarly nothing but a small-fruilccl state of that plant. 

L E I ~ J I  pZrrsti*c, L. Asa Gray and DcCandolle distinguish two species, by the stainens 
6 aiicl 10, lcares broad and narrow, and capsulcs ; but thesc do not afkct cliffcrent geo- 
grapliical ranges, and Anclcrsson, a most careful olmrver, says (Coiispwt. F’cg. Lapp. 
18, in notc), “ inter lianc rarictateni (lcrtifolium) ct normaleni tam inulti aniimdvcrtuntur 
transitus, ut nullo modo distingui possint. Nostra plants foliis ctiam latioribus, quani 
spcciniina Groenlandica, nonnunquarn leeta.” Of the tlirec included species, 1;. clikutcttum 
is ranked by Eries witli pilustre, to which also G m d u i d i c u i i ~  is rcferablc-L. Zutfolizm, 
nit., is merged into puZ2cstre by R.Iicliaux and in ‘ Flor. Bor.-Am.’ 

This I consider includes cldoiwutl~a, Sw., which, though not 
found in Arctic Europe, is said by Durand (Kanc’s Voyage) to be found in Greenland. 
As, lio.cr.erer, Durancl does not include p u 1 2 d ~ ~ o o l ~ ~ ,  Rad., and Langc makes no nicntion of 
c?doi*cc?ttlra, it is possilh tliat the same species is intended by both authors. 
P. Grceitluizcliccc is referred to rotiiizcliJoliu in Flor. Bore-Am., and by DeCanclolle ; it is 

kept distinct by Lange, who refers it to g?~ui~d/3o?~ci ,  Kad. 
P. elZQitica, Kut., is certainly only a variety of rotundzJolia, and is in most respects in- 

termediate between rotzc?ulifolia. and cldorcmtha. 
P. media, L. Bentham is inclined to  doubt if this be permanently distinct from P. 

?IL iltor. 

Ruprccht (Flor. Saizzojed.) mcntions P. z~nzj7oru, L., as a doubtful native of Kolgujcw 
Island, off the White Sea. 

GESTIASA liitguluta, Ag. Fries h a t s  illis as a distinct variety of Amarella, which 
alone is Lapponian. After a very careful examination of‘ G.  C I C Z G ~ ~ ,  Mich., I am disposcd 
to regard it as the Lappoiiian form of di~zarelln ; I cannot fix characters that mill distin- 
guish them. 

PYROLA ~30t1ci~diJoZic~, L. 

Grisebach says of it, “ A ~ i t c w c l l ~  similliiva scd bene distincta species.” 
G. iizcolucrata, ltottb. This very rare plant is also Icelandic. 
G.  Estim, R. CP: S., is i:ei*iza y of Grisebacli ; it is not found in Lapland, any more than 

PoLmrosIuJr c ~ i ~ z i l e ~ c ~ i t ,  L. I have trcated all tlie arctic forms of this variable plant as 
constituting an aggregate species. All are regarded as varicties in ‘ Flora Boreali-Amcri- 
c a m ’  Leclcbour makes pdchellicm different, and includcs ccipitatzsm and hzciide uadcr it ; 
these, however, graduate quite insensibly into c m d e u n t .  Ruprccht finds both in the 
arctic island of Kolgujew. It is very remarkable that this plant inhabits no part of 
Greenland but the east coast only, and at a very high latitude. 

Plezirogyze rotcltu ; lioth, howcvcr, are Arctic Russian. 
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PHLOX Richardsonii, Hook. This appears to me only an arctic tufted form of P. Xibi- 
pica, to which, I think, may also be referred P. Dozcglassii ; all have more or less, and 
often strongly, recurved margins to the leaves ; and the other differences are comparative 
and trifling. 

Fries and Eoch merge this into a 
variety of sylflaticcc, which alone inhabits Lapland. Bentham takes the same view. Watson 
retains it, finding that it keeps its cliarncters well under cultivation. 

MYOSOTIS ulpestris, Sm. (suaveolens, M. & K.). 

M. caspitoscc, Schltz. 
M. arvensis, L. (intermedia, Link.), 

This Benthain unites with pahstr is ,  and probably correctly. 
Watson finds this occasionally approximating to 

cmpitosa ; and I find it difficult to separate northern forms of one from the other. 

ERETRICHIUM villosum, Bunge. 3. uretioides, A. DC,, is nothing but a dwarf arctic 
Ledebour unites E. lutijolium, Eupr. (non Kar. & Kir.), with the same, as state of this. 

var. p ;  and so does Trautvetter (Flor. Taimyr.). 

MERTENSIA pilosa, DC., which includes Lith. corymbosum, Lehm., and paniculatzl.m, 
Don, is clearly referable to  denticuluta, Don, the hairy calyx being a very inconstant 
character. 

I find no plicz in the tube of the corolla of this plant, whence 
it must be removed from the section in which DeCandolle places it to  that with Y i ~ g i -  
nienais, of which it appears to be a northern form, as suspected in ‘ Flora Bor.-Am.’ It 
has not, however, been gathered anywhere between the Arctic Sea-coast and the United 
States. 

MENTHA Lapponica, Wahl., is referred by Fries to a northern variety of arvelzsis. Both 
grow in Lapland. 

Fries and Koch keep this distinct, as does Watson, who gives 
as presumptive evidence in its favour the statement that the seeds of versicolor yield 
plants of their own kind only. 

S T A C H Y S p ~ h W h k ,  L. According to  the synonyms quoted by Asa Gray, this N. American 
plant includes many very divergent forms, including some that might almost be referred 
to S’. sylvatica. Under the latter plant I have not introduced the Chilian 8. chonotica, 
which approaches it closely. 

LINOSELLA aquatica, L. I. include under this L. tenu$oZia, which is the more common 
southern form, and certainly is nothing but a variety with reduced foliage. L. borealis, 
Lessing, is another form, found in Lapland only, according to Fries. 

These should possibly all be united under Xibirica. 
M. Drwmondii, Don. 

GALEOPSIS Tetrahit, L. 

Bentham says that they graduate one into the other. 

GYMNANDRA borealis, Pall. I am quite unable to distinguish Xtelleri and Pallusii, 
which were included originally by Pallns under borealis. Choisy says, in DC. Prodr. xii. 
24, that it is difficult to dissent from Pallas’s view, who regarded the genus as monotypic, 
Willdenow makes eight species, which Chamisso and Schlechtendal reduce to three. 

CASTILLE JA septentrionalis, Lindl. I have no hesitation in uniting this with pullicla, 
as suggested ‘ in Flor. Bor.-Am.’ It advances south to Canada. 
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VERONICA borealis, Lzest., is included by Fries as a variety of serpylli,foZia, both being 

iT fruticdosu, L. Koch retains this as different from saxutilis, but Bentham considers 
Lapponian. 

it the same. 

MELAMPYRUM Ai?aericcinum, Mich. Asa Gray keeps this up as a species, but Bentham 
reduces it to  a var. of pratense. The smaller, more slender corolla is the only character I 
can find. 

I~HINANTHUS minor, E ~ P .  This form of the genus is, according to Fries, the only one 
found in Lapland ; it is the Crista-gcclli, var. u, of Linnzus according to  Koch. Bentham 
does not consider it a sufficiently constant form t o  rank as a race even. 

EUPHRASIA oficinaliis, L. 

PEDICULARIS a m ~ r m ,  Ad. 

The varieties montana, Fr., and ulpstr is ,  Koch, are found 
throughout Lapland according t o  Fries. 

Retained as distinct from verticilluta by Ledebour and by 
Bentham, who, however, on examining more specimens with me, agrees that it is only a 
slight variety connected by intermediates ; both are arctic plants. 
P. borecdis, Stev., is, according to Fries, a Lapland and Finland variety of palustpis, L. 
P. Zcmata, Willd., is reduced to  hirsuta by Bentham, and, I think, rightly. 
P. ccrctica, Br., is reduced to Lmgsclorfi i  by Bentham, withpurpurcwens, for an old 

p .  Langsdorfi i .  This I find to pass by insensible gradations into Sucleticu. 
p. xc../zei. I have never seen authentic specimens of this, but the description agrees 

with forms of undoubted Sudetica gathered in Greenland. 

UTnrcuLARIA uzi&&.wis, L. This iS unquestionably a native of Arctic Europe ; but 
though common in Temperate N. America, both east and west, I am not so sure of its 
entering the arctic circle there. I presume, however, it is one of the two alluded t o  by 
Richardson (' Boat Journey through Rupert's Land '). 

Watson also 
retains them, but observes that much confusion exists about them. Bentham and Oliver 
(who has lately worked a great deal at  this genus) think that i.nteriiaedia is only a form 
of minor. Of the two, U. intermedia is both Arctic European and American; nziaor is' 
Arctic European, but is also found in Tibet. 

DODECATHEON ilztegr$olizcnt, Mich., and frigidum, C. & S., are certainly only varieties 
of Meccclia. Torrey indeed (Bot. Whipple's Exped., p. 62) recognizes but one species of 
tlie genus, which is found from the arctic circle to New Mexico. 

TRIENTALIS Zatgolia, Hook., is considered a varietly of _Furopu?u by Torrey (Bot. 
"hippie's Exped.) ; it extends along the Rocky Mountains to California. 
T. arctica, Fisch., is scarcely distinguishable from Europu?cc as a variety, t o  which Lede- 

bour refers it. I have seen no arctic specimens, though it extends to Sitcha and Kams. 
chatka. The I! Americana, the best-marked American species, extends from the U. 
States to  Labrador. It differs in appearance from B h ~ o p m ,  and is certainly far more 

synonym. 

17. intermedia, Ehr. Fries and Koch keep this distinct from U. minor. 
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distinct from it than either amtica or Zatfolia. Torrey at  first considered it a variety ; 
but both he and Asa Gray have since regarded it as a species, 

ANDROSACE trgora, Adams. This, which is unknown to Ledebour, Duby, and niyseli, 
appears, from the description, not to  differ from Chumajasme. A. Chccm,ccjusnze, though 
more properly a West Arctic American plant, extends eastward to  Victoria Land. 

Ledebour (Flor. Ross. iii.18) gives Kotzebue Sound as a habitat for uillosa, quoting, 
erroneously, Beechey’s ‘Voyage.’ I do not think it is anywhere an arctic plant. 

PRIMULA stricta, Horn. I find it difficult to distinguish sonie arctic forms of this from 
others of fhainosa, but think I have given its distribution correctly. P. I€ol..~~enzulz.lzinncl 
is now generally admitted t o  be a synonym. P. i!kFistussinica, C. & S. (non Mich.), is referred 
by Ledebour t o  P. stricta; and P. L&%tcissinicu, Micli., was united with the same plant in 
the ‘ Flora Boreali-Americana,’ with probably good reason according to D~iby. 

P. borealis, Duby. Ledcbour says of this, ‘‘ planta mire varians.” Rupreclit suggests 
that it is only a var. of strictu, and rightly, I have no doubt. 
P. .nivaZis, Pall. It is found nowhere in 

Europe, except the Caucasian provinces be considered such ; it is, however, a native of 
all Siberia and N. W. America. 
P. saxifruga?foZiu, Lehm. Ledebour reduces this to ctmeifolin, and no doubt correctly. 
P. Xcotica, Hook. This is a form distinct enough in many places, but graduates into 

P. furinosu, with which Bentham joins it. Fries keeps it distinct, as does Watson, who 
remarks that its characters depend chiefly on its larger purple corolla. P. farinosu itself, 
though a native of Finland, scarcely extends into Lapland. 

Fries says the flowers are purple, and distinguishes it from 
Sihirica, observing that it is arctic, and not alpine. Ruprecht, Ledebour, and Duby make 
of it Sihirica p. 

ARMERIA vulgaris, L. I do not see how the distribution of the plants named under 
this can be treated apart. Of these A.  u‘Zphu is an inland form found in the Alps of 
various parts of Europe, though not Scandinavian according t o  Fries ; it is the Anney*irt 
y alpincc of DeCandolle. A. elonyuta, Hoffm., is the only one entered as Lappoiiian 
by Fries ; it is referred to Armel% a by Ledebour. A. Lubradorica, Wallr., is uzclgaris 
E of Meyen’s Lahador plants. A.  arcticu, Rupr., is A. vltlgaris of Nyman, and u z ~ l p ~ i s  
p. ccrctica of Ledebour. A.  ~acloviu~zcc,  Chafm., is the same with AncZLm, which Torrcy 
(who has a var. CaZrifornicc~) refers to  vzdyui*is, observing that many of the species broken 
off from u idgwis  had better be referred back (Bot. Whipple’s Exped. p. 62). 

RUMEX €€&yolctpathzim, Fr., is reduced to uqiic~ticzrs by Meisiier in DC. Yrod., ant1 in 
part by Ledebour. 
R. u r c t i ~ u s ,  Trautv. I am unacquainted with this piant, which mould secm not to diffw 

from 3. aqzicrticiis in any iizlportant character, or in distribution. Trautvctter (Plant. 
Taimyr.) observes that it is perhaps Chamisso’s variety of clonzesticzis with a simple whorled 
raceme. 

Fries reduces uqz!C(tiCZts, L., 
to tl var. of domesticzis. ICoch separates them, but by characters 

The distribution of this plant is peculiar. 

P. Fi%marchiccc, Willd. 

8. clonaesticzts, Hartmn., is npunticus p of Wahlenberg. 
Both are Lapponian. 
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hardly tangible ; Ledebour, who keeps them distinct, thinks it would be better to unit c 
them. Meisner refers donaest.iczis to  loizyifolizss, DC., and makes of the Arctic American 
plant the var. na1zus. 

B. sulici$olius, Weinm. I am doubtful zis t o  the merits of this species, a d .  cannot come 
to any conclusion about it. 

POLYGOKUM polynzoipltzcm, Led., is not Scandinavian ; but several of its varieties are 
Arctic Siberian and American, as p. setigemna, y .  lcqmth$olium, and f l igidunt (P. u&i- 
mm,  All.). 

Kept distinct from Persiccwicc by Fries, Watson, Koch, and 
Bentham; but I find it impossible to distinguish North Indian specimens of one from 
the other, these being united by every intermediate form. P. Persicaria is, according 
to Fries, very rare in Lapland, and sporadic only. 

Ledebour includes P. €Iyclropiper as Arctic Lapland on the authority of Felmann ; but 
I find no confirmation in the works of Fries and Andersson. 

CHENOPODIUM maritimzcm, L., is doubtfully mentioned as a native of the arctic sea-coast 
of America by Richardson. I have examined the specimens ; they are very young, but 
identical with maritimzcm, which is a common subarctic plant. 

MONOLEPIS Asiutica, Moq. I know nothing of this plant. The only recorded habitats 
I find are both Arctic Siberian, viz. Nishni Kolymsk and the Boganicla River. 

ATRIPLEX putzcla, L., It is impossible to unravel the synonymy and distribution of this 
plant and A.  hccstutu, if, indeed, they really be distinct, which i’vIoquin doubts. Fries 
keeps one hastata distinct, assigning it a place in the section with rugose seeds. Koch 
distinguishes it by the cordate-triangular (not hastato-rhomboid) sinuate-toothed perigonia. 
Rloquin unites aq$gusti$oliu with it. Bentham unites both these with deltoides, littoralis, 
and erecta. See, for further remarks in reference to the British species, Woods (Proc. 
Linn. for April 17, 1849), who observes that in several species the seeds are of two forms 
in the same individual,-one form slightly depressed, smooth, black and shining ; the 
other (in larger lower perigonia) three times as large, more depressed, chesnut and 
wrinkled : he admits angzcstgolia, patulcc, deltoideci, and perhaps ewctu. On the south- 
east coasts of England, I recognize three very distinct forms, often growing intermixed, 
via. A.  littorulis, L., A.  patah ,  L. (erectu, Huds.), and ungusti$olia, Smith (all fairly well 
represented in English Botany). Of these the first and last are Arctic European and 
Arctic W. American ; and littoru2is Arctic W. American only, though common in tem- 
perate America. 

Moquin refers this to hastata; Fries makes a variety of this 
(prostmtu) a native of Lapland ; Watson includes its distribution under that of patisla 
(see remarks, ‘ Cybele,’ ii. 324). 

Moquin makes of this a synonyni of put&; Watson keeps it 
distinct, but says nothing in its favour ; Koch brings it to  putula, and both to lut$olia, 
Wahl. 

A. Gmelini, C. A, M. A little-known plant, referable, according to  Ledebour, to p a t u b ,  
but rather, I think, to littorcclis, Ji, or perhaps to ung&$oliu, Six. 

P. laputh$olizcm, 1,. 

A.  deltoidea, Bab. 

A. u.lzgustyolia, Sm. 
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URTICA grucilis, Ait. 

BETULA. 
This is reducer1 to  dioicci, var. e, by MTeddell. 

I am quite uiiable to disentangle the species, forms, and varieties of this 
genus, or t o  h U l i l G l l i X !  the views of Fries, Spach, Regel, and other botanists. The 
Northern species tire clearly most difficult of discrimination, as a reference to  Fries’s 
notes (Suniina, pp. 211  and 556) will shorn. Regel’s recent ‘ Monograph ’ seems carefully 
and judiciously executed. 

B. glzhtiaosa, Wallr., is now by Fries and others considered one with cclba. Koch refers 
it to pubescens, Ehr., p. Ca?yatica ; Regel (Nonog, Betulac. p. 21) to uZbcc S. glutinosa. 

B. intermedia, Wahl., is al6a /3 of Ledebour, an Arctic Russian plant ; it is the htmilis 
of Hartm. and Eupr. (non Schrank). Ledebour observes that it approaches to  izuna very 
closely. 

B. pcq~?~ucea ,  hit., is reduced to  a var. of alba by Spach and Regel, and possibiy rightly ; 
but the American botanists, who know both, keep them distinct. 

B. nanu, L., is, according to  Asa Gray, distinguished by a narrowly winged fruit ; but 
the wing of Scotch specimens is very broad, and Ledebour remarks that this is a variable 
character ; Rcgel says it is narrow or almost absent. 

This, according to Asa Gray, is the pamila, L., distinpished 
by its cylindric catkins and broad-winged fruit. I have seen no Greenland specjiiicns 
of it. It is the naaa y. intermedia of Regel, who keepspwnilcu, L., as a distinct species; 
he apparently has not consulted Asa Gray’s ‘ Botany of the N. U. States.’ 

B. ulpestris, Fr., is the hamilis, Hartm., fid. Fries, and is so like British spceiiiiens of 
nana as to be scarcely distinguishable. I think it may well be included underfruticosu, 
Pall. ; Ruprecht, however, refers hunzilis, Eartm. (non Schrank), t o  intermedia (cdba, var. 
iaternaedia, Wahl.). 

Fries keeps this distinct, and gives as a habitat Lapland, 
where gZz6tinoscc does not grow. It is the glutinosa y. bccrbata of Ledebour, and p.pabcscens 
of Regel. 

A.  v i ~ i d i s ,  DC. Ledebour distinguishes the plant of Chamisso, from Arctic America, 
from DeCandolle’s ; but to me they seem identical. 

A. fruticosu, Rich. This, in the list, p. 301, is a misprint for glutinosa, Richardson 
(non Willcl., &c.), which has been referred to viriclis in ‘ Flor. Bor.-Am.,’ and rightly. 

A. repens, Vahl. The specimens I have examined of this appear identical with Richard- 
son’s gluti.rzosa, and with A.  viriclis, DC. 

SALIX. I am iiidebted to Dr. Andersson of Stockholm for the Arctic List of this genus, 
who has further kindly supplied the followiiig observations. 

Salix pentanclra. I n  Lapponia et Siberia certissime occurrit, in Lapponia ad locuin 
Enare (maxime septenlrionein versus !), in terra Sanlojectorum, in ICaiiischatlta 
infra circulum polarem. In America sub foi.ma Zz~cida ad Fort Franklin et Mackenzie 
Rivcr. 

B. glandulosa, Mich. 

Regel makes of it nana 6. alpestris, and possibly rightly. 

ALNUS burbata, C. A. M. 

It is omitted in Regel’s Monograph. 

Ihi itaque non ad florani arcticaiii pertinet. 
8. Zwmta, L. 
S. Riclzarclssoni, H., est 8. lanuto? forma Americana : cf. And. 1. c. p. 13. 
X. specioscc, H. ct A. 

I n  omnibus regionibus arcticis vulgaris. 

Species elegmtissima, Americz decus ! 
VOL. XXIII. 2 2  
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8. L L ~ ~ ~ J O ~ U W ~ ,  I;. Iii Lapl’ouia et Korvegia vulgaris. Terra Saiiiojed. Siberia arctic2 

8. Slzi ( i i  4 L  in 1 o,  S 111. S. Lopa, 011 21 mJ es t forma. 
S. cupi~c, /. In Xcniiclinavia ad promoiitoriuin boreale usque. In Rossia auctica (Kiola, 

terra Sainojccl.) ; in Siberia rcgiones taiituiii nieridioiiales ainat. I n  Rincrica 11011 

adcst (ihi S. c(tp1mide.~, And.), 
S. 12ipicms. Iii Scandinavia onini etiarn inaxiwe boreali vulgai-is. In  Rossia Asiatica 

non circuluin polarem ascciidit, terra Sainojedoruiii excepta, ubi a Ruprecht observata. 
In BamsclixtBa adest. In Aiiierica iiondum inventa. 

S. ~ iwzc t~ t ta ,  Lclbg. Est rnotlificatio lzevis S. nigricccntis, in Lapponia tantum obscrvata. 
X. phjlicifolic~, L. I n  Scandinavia oiimi boreali vulgaris. In  Rossia arctica quidem 

I n  Anierica S. ditwolor, Muhl., 23, phylicoiclcs, And., et S. mcc- 

ad Obilosck, etiani ibi ram. Ex Aiiierica valde dubia : cf. And, 1. c. 13. 17. 

occurrit, scd rarior. 
w o m p  in rcgionihus extra-arctieis earn representant : cf. And. 2. c.  pp. 18,19. 

S. my?dillokk?s, L. (S pedicellcci-is auct. Amer.). 
X. It,ccstcctcc, L. 

S. ~*lzanz.n~oliu. 
X. ovccli~5olicc~ ‘i’rautv. Ibidem. 
S. Arbusculcc. Vera Liiinzei species Lapponiz arctic= est incola. Ex Rossia Asiatica ut 

etiani ex America dubia ; iu foriiiis autem nostrae analogis ibi occurrit, regiones 
autem niagis rnericlionales arnal,. 

In  Lapponia vulgaris, Rossiae arctic% etiarn incola. I n  Aiiierica 8. COT- 

c la lcc  liujus est forma analoga. 
Ad siiius St. Laurentii et in TJnalaschka. 

X. ~ Z C ~ ~ . I I C C G ,  L. 
S. cleseidoriinz, Rich. 
S. villosec, Don. Scclicis glccum est forma vegeta : cf. Andersson, ‘ Salices boreali-Arne- 

rieans,’ p. 22. 
‘? S. u~ctica, Br. Maxiiiia vel polyinorpha species regionibus omnibus arcticis pecu- 

liaris. Vereor ne sub noiiiinibus variis (S,  myrsinites, S. ?-eluser, S. ovcil~olia, S. 
poluris, &c.) formae variz hujus speciei ab auctoribus szpe descriptze sint. And. 1. c. 
p. 23. 

Partiiii ad S. ulpestrem, And., partim ad S. szcbco.~*dutan~, And., 
pertinet: cf. And. 1. c. p. 24. 

In  Lspponia et Aiiierica (8. cordvolia,  Pal. pro parte) : cf. S. cclpes- 
tmnz, And., 1. c, p. 27. Verisimiliter etiarn in Siberia arctica occurrit sub speciebus 
pluriinis diu cognitis latens obscura. 

In  regionibus arcticis oiniiibus vulgaris. 
S. g1ccuce forma vel subspecies : cf. And. 1. C.  p. 23. 

S. cordiJoZicc, Psh. 

S. Py?*enaiccc, G. 

S. n7y*sir~ites, L. 
S. reticzclcctcc, L. 
S‘. vestitch. 
S. nicnlis. 

Sub pluriiiiis forrnis in regione arctica ubique. 
In  regionibus arcticis oiiinibus vulgaris. 

S. reticdctte est forina fruticosa et vegeta : cf. And. 1. c. p. 29. 
S. reticulatci: est forms nana : cf. And. 1. c. p. 29. 

S. Jmbacea, 7 > In regionibus oninibus arcticis vulgaris. s. po1ctl’i.s. /j 

The folloming species, though enumerated as arctic by sundry authors, are not included 
hy Dr. Aiidcmon, mlio has the folloiving reinarks on them :- 
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X. Zuz~rim. In  Buropa centrali et australi 
niagis vulgaris, regiones boreales non petit : proles forsan hybrida. 

S. Smithimu. i l b  ill. Ruprecht ad ostium fl. Nesen in terra Samojedorum lccta dicitur. 
Speciiiiiiia nulla ex eo loco vicli, eaiiique ibi silvcstrein essc dubito, potius 8. i ; i ~  iizcdis 
fornia lntifolin. S. viniimlis et Sfizithiam in Songaria cndernicze ! 

S, nzollissinan, Sm. = 8. Xiizitlziccna. Vix in regionibus arcticis lecta. 
S. c ~ ~ z ~ ~ ~ z i i z u t a ,  Sni. 

Vere silvestris in Suecia non occurrit. 

Auctoritate Ruprechti terrx Sainojcd. a Leclcbourio adscripta. 
Mihi forma S. ccyree cidetzcr ! Species a S. cqmcc  et X. Sizk%icrna hybrida, raro 
occurrit. 

S. cczwitn. I n  Scandinavia infra circulum polareni desinit. Rossize Asiatic= a Fcllman 
aclscripta, sine dubio inzrnerito. I n  terra Saniojed. a Schranli lecta dicitur, attarnen 
iiiaxiine dubito ! (In America X. b~nchysfctchys, 
Benth.) 

E flora ztrctica certe excludenda. 

S. depresm, L. 
8. reptccns (Rich. ? Euprecht, Flora Samojed. p. 54). Specirniiia autheiitica iioiz vicli ; 

vereor ne forinzl sit S. arctic&? vix autem, ut  opinatur Lcdebour, X. g l a u c ~ .  
S. _Firznzurcl~icu, Fr. Species a S.  nzyrtilloidi et S. cizlritu sine dubio hybricla, lion supra 

cjrculum borealem detecta ! 
S. Uva-umi, Psh. Eomen excludendum ut e S. rlzumit$olia, ovulifolin et sequentc 

coinpositurn. 
S. Cactleri, Tuck. I n  civ. New York: cf. And. 1. c.  pp. 2G, 28. 
S. cu?~escellzs, Fr. Species a S. Lupponum cum S. caprea, ciizeineu et aurita hybrida, 

S. Taynyrensis, ''i Species hasce valde dubias judico. Potius S. phtjlicafolia? v. S. Ar- 
X. Bogunideizsis. J buscul~ formae pygmfeae trunco subterraneo. Quidquam certi de 

S. repem, L. Intra fines Lapponiz non occurrit. Nee Asiarn nee Ainericain boyealeizl 

S. vem$olia, Wahlb., est species a S. rntjrtilloidi et Lapponmz certissiine hybricla, in 
E Siberia arctica, prope Obdoscli, sign0 (2) eaiii affcrt 

Pu'omenin S. vugaizs mutandum: cf. And. 1. c.  p. 15, q. v. 

passim in Lapponia inferiore obvia. Ex ceteris regionibus incerta. 

> 
iis nondum enuiitiare non audeo. 

inhabitat. Itaque omnino excludenda ! 

Lapponia sporadica inventa. 
Ledebour. I n  regionibus extra Scandinavias, Livonia excepta, a me nunquaiii visa. 

S. glabrcc, Scop. Nunquam extra alpes Europze meridionalis observata ! 
8. grcl/nd@olicc Vera extra alpes Helvetiae et Austrize nondum observata ! 
S. amygclalincc. Ad fluv. Tomea (infra circul. polarern) occurrit in Scandinavia. 

in Rossia regiones subarcticas adpropinquat. 
X. cinerea. 

fugit. I n  America v i s  adest. 
X. retusn, L. 

abeuntes. 

Ncc 

I n  Lapponia subarctica non occurrit, etiani Asiam arcticam v. suharcticaiv 

Species Rossicz vix certae, in X. cuneutam I n  Lapponia non inventa. 
I n  America fit S. phlebopJqlZu : And. 1. c.  p. 27. 

LARIX 8ibirica, Led. This, which is synonymous with Aecleboui-ii, Endl., is neither 

L. nzicroccwpa, Lamb., is reduced by AsaGray to a form of Ame~icccfia, and, no doubt, 
American nor Western European. I ts  western limit is Archangel. 

2 2 2  
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rightly. 
separation of 1;. Dcchurica, F. & TUTC., from these. 

Koch, and Ledebour), which is distinguished by the broader, incurved leaves. 
terrnecLiate grade of leaf may be found uniting them. 

form of Yi?yiniamc, and is with difficulty distinguished from J. Subiizcc, L. 

2;.peizdzda, Ait., is the same plant; and I can find nothing to warrant the 

JUNIPERUS ~zurm, 3Villd. Fries makes of this a variety of co~"1111zz~nis, L. (as do Watson, 
Every in- 

The Arctic American plant is certainly nothing but a stunted J. prostrccta, Pers. 

NONOCOTYLEDONES. 

SAGITTARIA variabilis, Engelm. This is extremely closely allied to and the represen- 
tative of X. sugittafolia ; it is chiefly distinguished by the absence of purple on the clam of 
the petals. 

Fries and Ledebour both retain this as a distinct 
species, the former noticing its very close affinity with fiutans. 

Fries makes of this a Lapponian variety of pzcsi2lzcs ; Ledebour 
follows him. 

He 
observes its very close affinity with grumimeus, and that 2. C O ~ O T C C ~ Z L S ,  IIoffm., is wholly 
intermediate. 
P. heterophyllus, Schreb. Fries, Koch, and Ledebour all agree in considering this a 

form of gramineus, L. 
TOFIELDIA boredis, Wahl., is the same with I! pulustris, L. 

VERATRUM viride, Ait. 

The latter plant is Arctic Russian, but not Lapponian. 
POTAMOGETON spargart.iilfoZ&,s, Lzest. 

P. tenzcissimus, M. K. 

P. nigrescenns, Fr. Under this Fries doubtfully includes Zumeolutus, E. Bot. 

Asa Gray says of this, too near the European P. album." 
The chief character lies in the breadth of the segments of the perianth, which, how- 
ever, varies considerably in both. 

P. Lobelianum, Bernh., is a l b m  p, floribus viridibus, of Chamisso and Ledebour, a very 
arctic form. 

ALLIUM Xibiricum, L. Ledebour unites this with Xchceaopraswm ; Fries keeps them 
distinct, regarding the latter as a cultivated plant only. 

ORCHIS sambacim, L. The distribution of this is peculiarly wide in some respects for 
an Orchideous plant, extending diagonally through Europe from Lapland to the confines 
of N.E. Persia in ICarabagh. 

PERISTYLUS bracteatus, Torr. This and P. IslarxZicus, Lindl., are so very closely allied 
to viridis, that they can hardly rank as anything but forms of that plant. This would 
appear to be the opinion of Lindley and of the Flora Boreali-Americana,' 

PLATANTHERA hyperborea, Lindl. Iceland is the only European locality for this plant. 
From Lindley's observations and those in ' Flora Boreali-Americana,' there is no doubt 
that dilutata, Lindl., and Rirzigii, Lindl., are states of the same. Asa Gray further adds 
that Zuronensis is a synonym of hyperborea, and that diZatatu is too near the same. 

This its author makes a distinct species, and does not include 
the true latqolia in his Lapland list. Koch refers it to rzcbiginosa, Gaud., distinguished 

EPIVACTIS media, Fr. 
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from latfoZiG by the crispate callosities on the labellum. Watson includes the English 
media under Zatifolia, but doubts its being the same as Fries’s plant. Bentham unites the 
English one, which I have seen under cultivation in Dr. Lindlep’s garden, where it was 
considered by that learned author to  be a slight variety of Zcctijolicc, and essentially the 
same as Fries’s /112edia, though differing somewhat. 

CYPRIPEDICJI ncccule, Rit., is a synonym of hum&, according to A. Gray. 
C. Calceokrs, L., is introduced into the Arctic European column on Ledebour’s authority ; 

it is not in Fries’s List as an Arctic Lapland plant. 

SISYRIXCHIUM Bernzudialzum, L. The distribution of this plant is very extensive, reach- 
ing from the arctic circle to the Bahamas; and I strongly suspect that an Andean and 
Chilian species is identifiable with it. 

X anceys, Cav., is referred by A. Gray and others to  a variety of Bernmdianunz, L. 

SPARGANIUN Ibyperboreum, Lzest., is 8. natans p. su6wm%xm, IIartiiiann ; it is not in 

NARTHECIUX Americmum,  Ker. This, though kept up in all the American Floras, 
appears to me to be absolutely identical with the European 3. oss$ragunz. 

LUZULA spadiceu, DC. All the species, &c., enumerated under this are considered 
vapieties or synonyms, by Ernest Meyer in Ledebour’s ‘ Flora Rossica.’ L. gkabruta, Hoppe, 
is distinct according to Fries, and is the spadicea y of DeCandolle, and TJ Ifiinthii of 
E. Meyer ; it is distinguished by the usually single-flowered pedicels. L. purv2$oru, 
Desv., also kept distinct by Fries, and found throughout Lapland, is spadicea E of E. Meyer. 
L. melanocarpa, Desv., is considered a var. of parv$ora by Asa Gray. 1;. Wahlenbergii, 
Rupr., is the same with spadiicea tl Kunthii, E. Meyer. For remarks on its distinctness 
from glabrata and pavvi$orn see Ruprecht’s ‘ Flor. Samojed.’ Trautvetter (Plant. Taim.) 
observes that some of Ruprecht’s Wulzle~zbergii probably belong to a var. of hyperborea. 

Koch 
makes of it muEti$ora, var. E. E. Meyer and Bentham unite it, congesta, and multi$orcc 
with cumjjestris. 

Fries and Koch keep it 
distinct and include congesta under it. 

Fries 
distinguishes it specifically by its plane leaves and capitate spikes. 

Fries’s Summa,’ where X. .nutans appears as an Arctic Lapland species. 

1;. pallescelzs, Wahl. Fries regards this as a species not yet fully established. 

L. mzcltijlora, Ehr., is campestris /3 of DC. and E. Meyer. 

2;. hgperborea, Br. 

2;. vernalis, DC., is referred to pilosa, by Koch, E. Meyer, and most authors. 

J u ~ c u s  bigl2bmi5, L., and triglzmis, L., are united by Bentham, and are possibly states 
of one plant, though always so distinguishable that most other authors keep them apart. 
J. conglomeratus, L., and e ~ u s u s ,  L., the two principal forms of J. commurlzis, Ehr., are 

both arctic. 
J. Balticus, Willd. Bentham observes that this is probably a luxuriant form of 

arcticus. 
J. zdiginosus, Roth. Fries and Koch keep this (the szpinzIs, hbnch. )  clistiiict from 

articulatus. E. Meyer regards them as synonyms. 

E. Meyer and most authors unite this with arcuatu, Hook. 
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J. l~cmpoccwpzis, Ehr., is cwticzdatzis n and p of Linnmis, ficle Hoch. 

J. nllJimis, Vill. 

E. Mcyer unites 
it. According to  Fries, i t  is not Scandinavian. 

I have followed E. Xtcyer, Fries, and KocIi, in lteeping this distinct, 
though Kunth unites it with ccrticulutus, and in thc Flora Borcali-Americana ’ it is put 
as a syiionyni of uligi,tosus. 
J. conapmssus, Jacq., is the same with bzdboszu, L. 
J. Botlmicus, Wahl., is a synonym of Gerccrdi, according to  Koch and E. Meyer, as is 

crx1zos21s, Bich. fid. Frics and E. Mcyer : the latter observes that J. Gem& always grows 
in salt marshes, and coiizpresszis never. 
J. ctti*Dyfics~z~s, Rupr., is reduced to a synonym of Gem& by E. Meyer in Lcdebour, F1. 

Ross. 
CAXEX. I am indebted to DP. Boott for revising the list of Carices, which, as it stands, 

embodies his views as to the specific limits of the Arctic forms and their distribution. 
This appears to me nothing but a very slight variety of 8. 

triqtieter. 
SCIRPUS Olnegi, A. Gray. 

ERIOPHORUM Chamisso&, C.A.M., is regarded by Fries as identical with cupitaturn. 
E. Sclieuchxeri, Hoppe (cupitutzcnz, Host.), is distinguished from ccyitatunz by the leaves 

scabrous at the margin, subglobose spike, and stoloniferous roots ; it is not Scandinavian, 
but found in Arctic Greenland. 
22. rzweolwn, Fr. Kept distinct by Fries, from its opake mucronate scales and yellom- 

brown set=. 
23. Zcd$oliunz, L. I find it quite impossible to distinguish grucile, cii2gust$oliu.i72, and 

polysk~chyzcm by any definite or constant characters, and revert to the Linnaean opinion 
that all are forms of one, in which Bentham concurs. 

GRAMINEB.-T~~S list has been twice most carefully revised by Col. Munro, who 
regards all the names brought under others as undoubted varieties or synonyms. 1 
have in the following notes invariably put foremost the views of Grisebach (Flor. Ross.) 
and Andersson, as those of the two best and most accurate authors on Northern Grasses 
with whom I am acquainted. Andersson’s in particular is an excellent work in all re- 
spects ; he keeps up many critical species, but indicates in all cases accurately their inter- 
mediate positions, and recognizes the trivial nature of their characters. 

ALQPECURUS ovatus, Horn., is cc@ims p. boreulis of Trinius and Grisebach, in Ledebour 
(Fl. Ross.), according to whom the a. S%oticus does not occur in Russia. A. aZpinus, L., 
does not occur in Andersson’s ‘ Gramineae Scandinavia’ 

This, a synonym of migricam, Hornemann, is kept distinct by 
Fries, A4ndc~sson, and Grisebach. Fries says of a varietypzcsillzcs, ‘< fere A.  u@hzus, Sm.;” 
again, of ~zigricans, ‘< A. prate& valde affinis.” 

A. uristiclcctus, Mich. Eept distinct by Asa Gray ; it is the geniculatus, var. p, of Tor- 
rcy’s Flora. 

A. f d v u s ,  Sin., is kept up by Grisebach and Fries. It is considered the same as ark- 
tulntzts in < Flor. Bor.-Am.’ Andersson says of it, “ A.  geniculccto valde affinis ejusque 
varietati J1uitmti niniium sirnilis.” 

It is found only in Lapland and West Finland. 

A. Ruthenicus, Wein. 
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BECKMANWIA erzicccforinis, Host. The distribution of this plant is most extraordinary : 
in Europe it is absent in the wliolc north, west, and central area, but extends from K. 
Italy to  AIiddle Russia through Grcccc. I n  Asia it is found in llesopgtamia, Persia, 
Caucasus, Siberia, K.E. Asia, and Japan. I n  America it inhabits thc wllole %\rest coast 
from Oregon to  California, tlic Ilocliy 3!tountains, the Saskatchewan, and passcs dowli thc 
Mackenzic to  beyond tlic arctic circle. It is absent in the Korth and Central United 
States, but was found at X t .  Louis by Druiiinioiid. It is oinitted in Flora Boreali-Arne- 
ricana.' 

AGROSTIS a?pim, Wahl. The cci'pincb of Scopoli is kept distinct by Grisebach. Fries 
includes a Laplsiid plant of Villars's of that name uiider rzqestris, All., as Lapponian. 
Andersson reduces c i lp i iu ,  'CVahl., to  rz~h*cc, and observes that it is a very iiorthern 
plant, hardly knou-n cut of Scandinavia. I €ollo~v Munro in bringing alpiizcc under 
rubs, L., tho~igli I must confess I do not sec why in that case A. ruFestris, All., 
should not follow. The true A. alpinch of Scopoli, said t>o have been once found on the 
Loffoden Islands, is cxcludcd by Aiidei-sson. The true A.  rupestris, All., according to 
Blytt and Andemon, is not Scandinavian. 

I follow Xunro in uniting this ( p o l y m o q h ,  Huds.,) with vulgaris. 
Grisebacli keeps it distinct. 

A. ulbn, L. 

DEYEUXIA and GALAMAGILOSTIS. 

D. Ccwzudeizsis, P. B. 

I have implicitly followed Munro in these genera, 

Duraiid is the only authority €or this being a South Greenland 
plant ; but as he does not mention v u ~ i u ,  strigoscc, or lunceolutct (all reputed Greenland 
plants), I hesitate to admit it. 

B. meglectu, Rupr. and Ehr., is it synonym of stricta, according to Grisebach, Fries, and 
Andersson. 

D. chalybm,  Frics, is kept distinct by its author and Andersson, who observes of it, 
" C. LappoiaicG siinillinia, secl nori parum diversa." It is the Zapponiccc p. clzcclybaa 

of Lzs t ad. 
13. yurpurasceizs, Br. Asa Gray refers this doubtfully to  syluatica, DC. (Manual Bot. 

N. U. S.) ; Torrcy niorc coiificlently (see Flor. Bor.-Am.'). 
D. GrcmzlancZica, E. M. This is one of Kunth's unknown species (Agrost. 239) re- 

ferred here by Col. Muiiro. It is not referred to in Lange's Greenland list. It is 
also a Labrador plant, according to  E. Meyer. 

D. montmza, IIost., is the Arundo caricc of Wahleiiberg. Fries gives the Baltic Islands 
as its only Scaiidinavian habitat. 

D. Zurtmun&cnn, Fr., is kept distinct by Andersson and Grisebach ; but Fries con- 
siders it insufficiently established. Aiidersson says of it, < <  pulcherrirna species, inter 
Hcdleriamunz et sylvuticuin fere media ;" he places it next strigosa. I follow Munro 
in bringing it under vccrin. 

Kept up by Grisebach ; but Col. Muiiio coiisiclers it ideiitical with 
strigosa. 

Kept up by Grisebach, but considered by Muiiro the same with 

being quite unable to arrive at any satisfactory conclusion regarding them. 

It is kept distinct from Lcypoizica by all. 

D. alezcticu, Bong. 

D. ZcmgsdovJii, Ti*. 
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D. elutcc, Blytt, is the foriii [j. mujor of plwugmitoides, accorcliiig to  Andemon, which 
approaches lameolnta. 

CALAXAGROSTIS litorecr, DC., is a synonym of luxa, Host., aceorcling to Grisebach. 
According to  Prics, it is an insufficicntly defined species. Anclersson observes its ex- 
tremely close affinity with Epigejos. 

C. Dc~ZZeria~za, Gaud. A distinct species, according to  Grisebach, Fries, and Andersson, 
who, however, says (under lanceolutu, varc cinernsccns), c c  C. ~ u l l e r i u m ?  proxi1112~,~’ 
and, again, (‘ inter C. lunceolutuna et phrclgnaitoiclem oinnino niedia videtur.” 

Also kept up by Grisebach, Frics, and by Riidersson, who 
observes of one variety, ‘( C. Hulleriun~ analoga ;” of another, ‘( ad C. lalzceolutana 
quodarnmodo vergens ;” and of a third, ‘( a C. lulzceolutu difficile dignoscitur.” 

C. plamgmitoicles, Ilartm. 

HIEROCIILO~ ~*cccenaosa, Tr., is a synonym of puucijloru, according to Griscbach. 
DESCI-IAMPSIA bre.L-i$oZia, Br. This, the Airu urcticu, Tr., who elsewhere regards it as 

a var. of caspitosa, is kept up by Grisebach. Fries reduces it. Andersson reniarks of 
brevgolia, Hn., that it is very remarkable from resembling a hybrid between caspitosa 
and jlexuosu. 

TRISETUM agrostidem, Tr., is kept distinct from subspicatunz by Andersson, Grisebach, 
and Fries. Andersson remarks that it is so entirely intermediate between $ul;escem and 
subspicatuna, that it is extremely difficult to say to  which it is best referred. 
2’. flibiricum, Rupr. (Aim Ruprechtii, Griseb.), is distinguished by Grisebach by its 

much larger scabrous-bearded flomts. Anderssoii observes how very near it is to 
ugrosticleuna. 

It is 
alyicln p of Kunth. It is kept distinct in Flor. Bore-Am.’ 

PHIPPSIA morznnclru, H. & A., is a synonym of algidu, according to  Grisebach. 

CATABROSA uqunticu, Br. 
COLPODIUM puicczfirum, Hook. 

Durand gives this as a native of Greenland, lat. 65” N. 
Only one habitat is known for this; it may be a 

reduced or starved state of lut$oliunz ; but much better specimens are required to  deter- 
mine the point. 

C. uru~~dilzuceum, Hook., is latifolium p, Triiiius and Grisebach, and is reduced to a 
synonym by Andersson. 

C. fulvum, Tr. Andersson doubts whether this and pe.lzduli?zunz are really distinct 
species ; and judging from the fine specimen in Herb. Hook., I am disposed to think, with 
reason. 

Pon deJl’exu, Rupr., renzotijlorcc, Rupr., and sirnilis, Rupr., all of Sarnoyedland, are all 
reduced by Grisebach to Co~.~~e~acZz~l~unt- the last as a variety, the two first as 
synonyms. 

P. scleroclccdu, Rupr., lattjlora, Rupr., and peciluizthu, Rupr., all of Sanioyedland, are 
reduced by Grisebach to synonyms of Colp. ficlvum. 

DUPONTIA Fislmi, Br., was named after Mr. Fisher, one of Parry’s officers, and should 

D. psilosunthu, Tr., of which Pocc yel l igem,  Rupr., is a synonym, according to Grise- 
not be written Fischeri. 

bach, is kept by that author as a distinct species. 
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GLYCERIA cwcticcl, IIB., is certainly oiily a starved state of $witam. 

POA cliroicles, Eutt., is identical with A t ~ o p i s  clistctns, Griseb. 
P. etngt~stata, Br. (At~opis ,  Griseb.), is kept distinct by Grisebach with P. NutLctensk 

as a synonym ; it is a very arctic form. 
F. angzlst~olia, L., is pwteizsis y of Grisebach ; it is rare in the arctic regions. Anclcrs- 

son refers it, with a query, to  scrotiw. 
P. trivialis, L., is kcpt distinct by Grisebach, Fries, Andcrsson, and almost all authors ; 

it is also arctic. 
P. nemodis, L. I have followed Munro in bringing together the following names, 

which, whether species or no, are not to  be discriminated by arctic stunted specimens ; 
he considers them all forins of one :- 
P. ~ m i ~ ,  Smith, is kept up by Grisebacla and Andersson, with aspera, Gaud., as a 

synonym ; Fries also keeps it distinct ; hnclersson indicates its extremely close affinity 
with fzemorwlis. 
P. Gr.cenlccncliccc, Steud., is nothing but serotina, Ehr., which is kept up by Grisebach, 

Fries, Asa Gray, and Bndersson. 
P. bfyophila, Tr. Called arctic by Grisebach, who has never seen the plant ; but I do 

not find the locality (Fret. Senjawin) in any map. 
P. Vuhliccna, Liebm., Flor. Dan. 2401, is but a slight variety of nenzomlis. 
P. lccxa, Hamke. 

D-Liraiid gives 
this as a native of Greenland, lat. 68" h'. 

Fries doubts the identity of the Linnzmn plant. 

Munro reduces it to  .rzemorccZis. 

Grisebach, Andersson, and Fries all keep this distinct from jlexwosa. 
In 'Flor. Bor.-Am.' they are treated as synonyms. For remarks on its affinities, see 
Andersson (Gram. Scand.) . 
P. Cenisicc, All. Grisebach keeps this distinct, but refers Cenisia of Fries's Herb. 

Norm. to  arctica, Br. (Jlexuoscc, Wahl.). Fries refers Jlexuosu, V'ahl., to Cenisia. Anders- 
son considers Cewisda hardly distinct from arctica, Br. 
P. arctka, Br. Kept distinct by Grisebach, who makesjlexzcosa, Wahl., a synonym of 

'It. 
2'. abbreviata, Br. Unknown to Grisebach, and reduced by Munro. Fries and Anders- 

son reduce abbreviccta, Blytt, t o  Celzisia, var. cleputgerata. 
FESTUCA Richccrdsolzi, Hook. Durand, on Torrey's authority, gives what Torrey 

doubtfully considers a variety of this plant as a native of Greenland. I know of no species 
to which Richardssoni is closely allied, except the Rocky Mountain var. 2'. sccibrelltc, of 
which it may be a hirsute form. 

I follow Munro and Bentham in reducing rubm and duriusculcc, and the 
former authority in bringing IZiileriu Ihwuta and i? brevvolia here. The latter is a 
marked small form, but passes gradually into rubru. Andersson keeps up ozha, &&us- 
czcla, and m6ra, bringing ccrenaricc under the last, and subuloscc under the first. Grise- 
bach keeps up ovina, L., with clzcriwsczclcc as var. 8 ; also rzcbrcc, L., with arenaria as var. 
P9 and KEleria hirsute6 (of which 1 know nothing) as distinct from both; but Munro 
reduces a11 to ovka ,  L. Fries unites ~ % n f f r & 6  and rwbra, keeping dzwiuscztla and o.z;incc 
distinct. 

It isjlexuosa p of Trinius, and laxa, Br. in ROSS'S Voyage. 

F. ovina, L. 
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3’. bj-ezjijlolicb, Br. Brown says of this (Flora of Melville Island), “ forsaii nimis affinis 
p. OviQZW.9’ 

Biioims iizernzis, Leys., and pzwgcms, L., are both kept distinct from cilicttas, L., by 
Grisebach. I ain indebted to  Munro for their identification, together with that of‘ pictus, 
inihi, ~ h i c h  is undoubtedly ciliatus, L. Asa Gray rcfers pziqmis to  ci2iutus. Durand 
mentions this plaiit as a native of Greenland, lat. G5”, under thtl nanie of B. J<~dmii? 
according to Dr. Torrey. 

Fries keeps this distinct ; but ljlytt suspects it t o  be a 
variety of T. cui?,intc?n. Anderssou observes that it is an alpine and arctic plant, not 
unconiinon in Greenland, altogether intermediate 1)ettvct.n cc~,iimiti~ niid w p t w . s 3  and eon- 
cludes (( nonne attamen modificatio alpiiia ?” 

TRITICUM z?ioZaceicm, Horn. 

Since the printing of the foregoing paper, I have received, through the kindness of 
DP. Asa Gray, particulars of the discovery of Ca12ic.i~~~ vu lga~ i s  near Tewksbury, Massa- 
chusetts, by Mr. Jackson Dawson, occurring rather abundantly over about half an acre 
of boggy ground, amongst various strictly American plants. This tends to confirm the 
statement of De 18’ I’ylaie, that Cccllum is an inhabitant of Newfoundland. 

J. 1). HOOKER. 
Ketc, Oct. 11, 1861. 

ERRATUM. 
At 1). :;17, line 8, clffer “ regions ” add ‘‘ of Europe alld Asia.” 




