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Compliments of Kingo Mirabe,

Sappore;, Japan,

Toe Frora oF THE KuriLE IsLAwDS.

VIL
By K. Mivage.

InTRODUOTION.

GeENERAL REMARES.

SO fur us I am aware, no spacial work devoted to the Aorn of the Kurile Islands has ever baen pub-
lished. The glimpses we conld got of its charactar hava chiely bean from the scattered writings
of Eussian Lotanists. In his " Flora Rossica,” Ledebour attributes wbout forty species to these
islande. Before his time, Puallas,' Georgi,! Turezaninow ? Chamizso and Schlechtendsl,* De Can-
dolle* and Ruprecht,® referred ocensionally in their writings to the Kurile plants. Muost of these
plauts, however, were included by Ledebour in his "Flora.”

Singe the appearance of that importunt work, many ndditions huve boen mado to our knowledge
of the Kurile vegetation by Regel,” Maximowicz,® Herder, Fr, Schmidt," Siebold,” Boott,” and
others.™ The totul number of plants of these islands kuown to e from the writiags of these authors
is 104 species.

Thoe materinls on which most of these rcforences wera hased bad heen eollected by the Russian
naturalists and naval officers in the nurthern Kariles, as far south as Urup, and arve now incorpornted
chiefly in the herbavis of 5t. Petersburg. Prol. Mazimowicz, who has noted every Kurile plant he
has come acrose in these herbaria sivce 1368, most genorously placed his valuable list in my bauds

Pallas, P. B. ; Neue Nordische Baltrize, Vol. v, pp. 113—
141. Bi. Perersburg & Lelpzlg, 1788 Flora Rossies,
Tom. i, pars 1, 2, Peteropali, 1784-1789, — Species ds-
tragaloram. Lipsize, 1800.

* Georgl, J. T. ; Geographlsch-phystkalische und naturh,
Beschrelbuag des Ruse. lelches. &Htan Thells $ter Dond,
P 600-1072. Konigsherg, mpo. —— Nachtrige fur dessen
Gueog., ote., 1802,

3 Tarczauinow, N.; Description de deux nouvesuz
genres de la familie des Gentlanées. — Ohservatlons sur
quelques genres et espbees de la femilie de Borraginges,
——Drscadus quatuor plontarom hucosqoe non descripts-
rum, Sibirize maxime oricotalls, ete.  (Bullatly de L Soe.
des Natar, de Moac., 1840.)

4 Chamisso, Ad de, and Bchlechtendal, 13 d.; De plantia
In dlti 1} ia H abmervalis, (In
Linnma, m (1888), p. 88, vi (1431}, p. 674, on the plants
in Herb. Wliid.)

®In the “Systema” and “Frodromus,"” based moatly on
the apecimens in Herb. Fisch.

"Ruaprecht, ¥. J.; Matrlbutio Cryptogumarom Vascola-
rium In Tmperio Rodsico (Bultrize zor Plinzenkunde des
Russ. Relches. Dritte Lief. St. Putersbury, 18468},

TRegel, E.; Uebersicht der Artea der Guttung Thalie-
tram, welche Im russlschen Relche und der Angratzen den
Linders wachsen. Moskan, 1801.~——Tegel & Tiling, IL;

Florula Ajaveusls. Mosquae, 1853, — Hogel; Dluntae
Laddennae, Vol 1, 1861-8,

"Maxlmowice, . J.; Primitiae Florae Amorensia. St.
Putarul., 1358, IMagnoscs plantarom novazam Ja-
poneas ot Mandshuriae (MElwoges biulegiques tirés do
Bull. de I'Acad. iy, des Sclences de 86. I'étarsbuarg, Tuoin.
VI, 1X, 1872-1878). — Dlsgnoses plantarnm Hovirdm
Asfatlcnrnm (MEL blol, 1x-xr, 1876-1832). — Rhodo-
dendesae Asias Orlentalls (M&m, de ldcwl. Imp. 8§t
Pétwratn, Te sbdv., Loxvi no #) 1870, — Adwvolationes de
Bpltmacels (Acta B. Peirop. Tom. vr) 1878,

*Herder, F. von; Ilantse Ruideasne, Vol. ur, 1v, 1504—
1887,

"“8clumlde, Fr. ; Plora Sachall la, o Refson lm Amop-
lande uod suf der Insel Buchalin (MEm. Acad. lmp. Bt.
Pétorsty, Te S6r., t. X, n. 2) 1508,

"3lebold et Zucearini; Fiera Japonics. Legd. Dot
13351870,

*Boott, F.; Ilostratlons of the Genus Corex. 4 yols.
L858-18GT.

"#any references to the Kurlle plants are found In some
of the recent monogeaphs, as Huussknecht on Epilobium,
Elwes on Lilin, Bange on Oxytropls, Mustors on Japan-
ega Conifers, ete.  In T 1 's Flora Bulcalensi
Dabarics, about half a dozen references occur.

{203)
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with full consent that it should he published with my own. The list containg one hundred and nine
speciea, of which thirty-eight hnve not yet been recorded ne growing in these islands, in any publi-
cations with which I am sequainted.

The first naturalists who visited the Kurile lelands were G, W. Steller and S. P. Krascheninni-
kof. They crossed over from Knmtechatka ahout 1740, either together or separately, and collected
in the islands of Shumshu and Parmmushir.* OF their botanical collections, the lurger purt was
worked over and published hy Pullas. Some of their sea-weed collections are mentioned in 8. T.
Gmelin’s Historia Fucotnm.?

In 17688, Merk, a doctor in Inrkutsk, who aceompaniod, as natiralist, the expedition to the Northern
Preific under Comm. Billings, made eolleetiona in some of the northern Kuriles, Of his collections,
8 part is still preserved in the Fischer Herbarium, and alzo in the Willdenow Herbarium. They were
made known chiefly by the Inbors of Pullus and Rudolph. The results of the study of the latter |
ware published in the writings of Genrgi.*

Langsdorf ander Krusenstern (1808-1806), nnd Chamisso nuder Kotzebue (1815-1818) seem also
to have mnde brief visits to somia of the novthern Koriles during their ernise in the N. Pacific.

Mast of the Inter colleetors wore offcers of the Russinn surveying ships.  In 15833, Baron Wrangell
visited Urup and made soma collections of its plants, | These specimens are now in the Herbsrium
of the Academy in St. Petersburg, The only collector who mwde a prolonged tour among these
islnnds, eollecting plunts on Shunghu, Paramuehir and Urup, was Vosnesenski, the late carator of the
Zoological Museum of the Aculemy, in 1844.% i

Orloff, & Russion naval officer, who is beiter known gs n eollector in the northeastern part of
Muanchuria, 1849-1850, collected sl in the Kurilew® |

It must be borne in mind that, ou account of atroug currents, dense fogs and want of harbors (es- |
pecially in the northern Kuriles), nuvigntion among these islands is rendered very dangerous, and
landing on their shores almost impossible, unless tavored with nnuzwlly eadin weather.  Thervefore the
vigits of these collecters were generally limited to u few hours, or, nt most, to a dny. at one place.
Under such imfuvorable physical conditions, it is not surprising that in epife of the zeal of many of |
the collectors who have visited these uninviting shovea, we have after all comprratively little knowl-
adge of the vegetation of theao islands.

In the summer of 1884, whilo I was travelling on the northenatern eonst of Yern, nn unexpected
oppartunity for viriting seme of the gouthern Koriles way offered me.  When I renched the harbor
of Nemuro on the 27th of July, T found a el steamer on the poiot of starting for Shikotan, Etorofu,
wid Urup, With searcely sny lime fur necessary prepacution, I went on bourd the Hyorin-mary ac-
companied by Mr. N, Kindunichi, ihe hend-gnrdener of the Botunic Garden of Sapporo Agricultursl
Colicge, who grently nssisted me in collecting plants during the whole trip.  About noon of the next
dny we were at the Shakotan harbor on the northern coust of the island of Sbhikotan. In this place
we collected moat asgiduousty for two hours and a half. The next day, a little before noon, wa reached
w small fishing cove nn the northern const of Etorofu, enlted Furobetsu., From that place we started
at onee en foot for Shana, anelher fishing station situated on the sume side of the const nbout twenty
miles distant, and the best harbor of the whole island.  The country which we pussed through during

Krmacheninnlknf, 8. P. ; The History of Hamiachatkaand
the Kurilskl Eslunds (orlgioal o Russian, 1754-1756).
Englleh transl, by James Grieve, p. 37, Gloncester, 1784,
Pallas; Flora osakcen, p. 1 (Introduction).

iBongard, M. H. G.; Historical Sketch of the Progress
of Botany 1n Russia. (Hooker's Companian to the Botan-
leal Magazine, Yol. 1, p. 177; 1885).

3Suner, M. ; An Account of & Geographlenl and Aatro-
nomteal Expedition to the Narthern parts of Russia, etc.,
ander Comm, J. Billings, in 1786-1794. London, 1862,

Linngs, V1, p. 574.~——Georgl, Beschr. Russ. Relches,
m, ¢, p. 819,

‘Regel, PL Radd, p. 242. — Prof. Maximowlcz Informs
me that Chamlano visited theae Islands.

“These facts | owe to Prof. Moximowlez,

*Herder, . von; Biogmphische Notizen fiber einige in
den Plantm Raddesne genwnnte Sammler und Autoren,
{Ewgler, Bot., Juhrbiicher, 1x (1857) p. 443, — Plants
Radd. 1v, 1, p. 288.
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this short inland trip is of the most diversified character, ranging from sheltered valleys thickly cov-
ered with deciduons treos and bamboos to exposed mountuin-tops entively clothed with the straggling
Pinus pumila, nnd from sandy wed rocky benches to sphagnous bogs on murine tervsces. Thus I was
ulbile to vhserve and collect more than two hundred apecies of the phanerogams and vaseular ory ptogama
of this island, which, I believe, would fuirly represent tha genarsl flora of the southern Kuriles.

On the 31st, the steamer took us from Shana bo Shibetoro, a fishing station near the northern ex-
tremity of the same island. There we had only an hour and a hadf at our disposal to spend on its
hillsides. So fur the weather had beon uncowmmonly fine nod calm. Bat the regular Kurile weather
suon set in, preventing our landing on the island of Urwp.

The number of species that I collected aml observed® in the island of Etorofu ia 202; aud in
Shikotan, 86. All myEurilespecimous are now preserved in the Horlurium of Sappore Agricaltural
College, Japnn.  What duplicates T had of them T have distributed, together with those of my Yezo
collections, to the herlmria of the Imperial University of Tukyo, of the Botuie Gurden of St. Peters-
burg, and of Harvard University.

The first list of my Kurila collectivns waa made soon after my returs to Sapporo from that trip in
1584. It was sent to my friend, Prof. J. Matsimmura ot the Impaerial University of Tokyns, who vewd
it fur me before the November meeting of the Botunieal Socicty of tho samo year, By the courtesy
of Professor B, Yatabe, T wns allowad to gpend slut five months, in 1885, in his laboratory in the
University of Tokya, working up my Kmile and Yezo collections. Sume important corrections were

" there made in my former list.

Baut it was not until I came to Harvard University that the idea of pubtishing this list in the present
shupe waa formed. Iam indebted to the late Dr. Asa Gray fur fivet suggesting the puliliention of such
u list, which, in his opinion, wonld be equally interesting to Amarican and o Jupanese bobuniats,

This work T was able fo begin in enrnest during the summer of 1558 in the Geay Herbavium, where,
by the kindoess of Dr. Serena Watson, I was allowed the use of its extensive cillections and library.
For this purticular work there could be fow places hettar suited thas this Herburiun, which is wa-
pecially rieh in specimens from the wostern and northwestern portions of Nourth Ameorics, and the
islunds in the Bebring Sea. The vegetation of ewtern and northenstern Asin is ulso vory largely
represented by the valuablé collections of Charles Wright, Willinms and Morvow, J. Small, Maximo-
wicz, Albrecht, Sehmidt, Oldham, Techonosk!, Wilfald, Augustinowics, Muriea, Stawart and others.

Under each species I huve given the range of its gevgraphical distribution, special attention being
paid te its limits in the adjuining countries.  Fuor this purpuse I bave availed myselt lurgely of the
labors of Ledebour, Maximowicz, Regel, Herdor, Hocker, Gruy, Watson, Forles, Hemsley, Fran-
chet, and mumy others. A to its range i the rest of Japan, my repoct is based mainly on the col-
lectiona iu the Imperial University of Tokya, and also on my own, which especially velates to the
islind of Yozo.

The citation of the litorsture under the species is not designed & be complete. As a general rule,
I have alwuys referred to some of the principal Florua of the neighboring countries, und ulso to one or
more works of a general charscter, in which can be found a deseription of the species. A work in
which any reference to the Kurile plant ns such is made is venally cited under thut species. In the
case of & critionl spocies, fuller references to its literature and synonymy are giveu.

During the preparation of this paper, I bave been grouily indebtod tn Dr. Soreuo Watson, whose
judgment I bave freely sought, and on whose suggustiois [haye neted, on many points of doubtful
and critieal character. [owe much ulse to Prof, G. L. Guolsle, who bas kindly suggested many val-
nuble changes. To Prof. C. J. Maximowicz I am under very great obligations. To his generosity

' Want of space in my press-pspers obliged me ownrd BpoL the ocenrrence of plants of whose uames I was abacs
the end of the trip to resort to slmply noting down on the Intely certaln.
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and kindness this paper largely owes any claim it may have to completeness. Prof. W. Trelease
kindly supplied me with information relating to the species of Epilobium ; and Mr. James Bisset,
F. L. 8., in regard to & certain plnt collected by Prof. J. Milne on the vorthern Kuriles.

Puvgioat. (GeE0GRAPHY OF THE lsLanpa.

The Kurile Islands, or CWidshimea (Thousand Ieles), as they are called in Japan, comprise about
twenty-four principnl islands, with severul smaller ones scattered around them, extending in a regular
chuin, about 795 miles long, from the southern point of Kamtschatka to the islwd of Yezo, They
form the boundary between the Sea of Okhuetsk and the Novthern Puacific, which attiins just south
of this group the enormous depth of 27,530 foot.

Until 1875, the islands lying north of Vries or Etorofa Strait belonged to Russi; but by the
treaty of that year the whole of the Kurile Islanda wore placed nnder the rale of the Japanese Em-
pire. The name Hokkaido — the North Sen district —is now applied to the Kuriles, Yozo, and
ite ndjncent smaller islands collectively.

Beginning at the north, the islanda which are habitable! are Shumsbhu, Paramushir, Shisshkotan,
Matun, Rushur, Urup, Etorofu or Teurup, Kunashiri and Shikotan. The rast of the falands, ehiely
on ueenunt of thehr barrenness aod lack of good (rinking water, linve been left uninhnbited. They
are visited for game by the inhabitants of the neighboring tslunds only in times of perfect culm during
BUmmer,

Speaking in & general way, the islnnds are precipitoua and unapproachable on the southern side.
The few coves unid baya which they poasess sra eituited on the northwestern or northeastern sides.
These do not serve, however, ss sufe pluees of shelter for ships when the wind is unfavorable.

"The whole chain of islinds is washed by ibe strong cold eurrents which eome down from the
northern part of the Sea of Okbotsk, and slso from the Bebring Sed. Between the islands there arc
strong currents, varying in strength from time to time according to the force of the tidal swell from
the Pacific. These cold currents, after quitting the Kwile Islanda, descend along the eastern and
southern cosst of Yezo, forming a stronm known in Jupan aa the Oyashidwe. At times it comes even
as far south we Kinkwazun gnd Inuboye in the main island of Japan.

Quite close 1o the cast of this cold current, a branch of the Kurushiwo or Bluck Stresmn runs north-
eastward to the Behring Sea. Accordiug to Blakiston (Japan in Yezo, p. 22}, these two opposing
enrrenta approach within fifteen miles of each other at Cape Erimo, Yezo, with the differenco of temper-
ature of 15° F. Whenever the enaterly or southerly wind blowa over the region, the whole chain of
islands is enveloped in the Jenscst fog. This continues usnally for a long time, and is ssid to sur-
pass even that of the far-famed coasts of Newfoundland.

There is another branch of the Kuroshiwoe, which enters the Sea of Okhotsk through the Strait of
La Pérouse, after washing the whole western coast of Japan. Its traee is lost e it approaches the

northern coasis of Kunashiri wnd Etorofu. The offoct of this warm current on the climate and veg-

atution of these two southern islands can hordly be overestimated.,

From November till April or Muy, ull the islauds are locked up in ice. Even in the mounth of
June navigation iu these sensy is sometimes made dang by the sudden appearance of drifting iee
from the north.  As to the temperature of these islands, wo bave no observations for any length of
time, or Lhat ure of any value. That there exist great differences in the temperature between the
northern and southern islands is evident even from the difference in their Intilude (about 8°), and
from the influence of the differout occan cerrents,  According to the records of the navigators who

! Pallas; Neue Beschretbung der Rurlllechen Inseln. (Neue Nerdische Beltrige, 1v, p. 112-141, 17688.)
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have cruised among them, all the islands lying north of Urap are perpetunlly eapped with enow.
Their vegetation also indicates decidedly their sub-arctic eharaoter.

According to Prof. J. Milne,! who has visited the Kurile islands twice since 1878, the whole chain
is of voleanic origin., By him and by Captain Snow, fifty-two well-defined voleanic cones wero rec-
ognized, of which seventeen were aetive. All these active voleanoes, with the exceptiou of one or
two, are confined to the northern Kuriles, where even thowze which are sppurently extinet atill pre-
serve their symmetricalslopes, indieating that they have suffered but little from denudution sinoe they
were first built up. Professor Milue failed te discover any trace of stratified rocks in the northern
group. From these obeervatious be coneludes that the furmation of the northern Kuriles must he
comparatively recent; and, in fuct, some of them are now actively forming.

On the other hand, the voleunoes of Kunashiri nnd Etorofu are mostly rounded in shape and
deeply cut Ly valleys. The neighhoring islund of Urup presents appesrances similar to these two,
Along the coasts of these islunds, Prefessor Milne noticed the existence of stratified rocks and ter-
ruce formation. These facts show that, they are vlder than the other membars of the Kurile group,
and formed " the first of a series of atepping stones, which conuccts Japin, by means of Kamtschatka,
with the remainder of Asin.” Accepting Croll's thevry as true, the presence of marive terraces in
the southern Kuriles forms good evidence of their existenoe before ihe Glucinl Epock,

Craracrer or Tne KoriLe Frora aRD 178 RrvaTeows ro tas Frosa or Tes
Nezeitporiwe CoURTRIES.
According to our pretent knowledge, the number of orders, genern and species in the Kurile flur,
under each of the greater divisions of the vegetable kingdom, is na follows :—

Orvders. Genera.  Speeios.

Polypetsle. 21 69 121

Gamopetals, 14 58 100
Monochlamydes, B 12 19

Dicotyledons. 41 139 241
Munocotyledons. 1 23 53
Angivspermms. 48 178 233
Gymnospermee. 1 ] ]
Phanerogamm. 49 177 298
Cryptognmm {Vauscal.) 4 10 18
Tatal. 54 147 317

Among the orders, those which are comparatively rich in genera nud species stand in the following
sequence ;—

Composite, with 15 genera. Composits, with 30 species.
Rosacem, w12 e Rosacom, e 3% e
{ Lilircesm, “o12 o« Graminem, o 1T e
Graminem, 11w Eriecacess, o1
; Ranuneuluces, DA g Caryophyllaces, “o1s o«
Ericacem, LR I Lilinces, w15 wu
Crucifers, LCE Scrophulariacess, 14 e
{ Umbellifere, L Ranunculicem, w13
IMilne, J.; A croine amonyg the voleanoes of the Kurile 1881, p. £3).—~— Notes on the Eurlle Islands, which ap-
Islauds (Geological Maguzine, 1879, p. 837). —— The Ku- peared 1n the Japan Gazette in the spring of 1885 (not
rile Ivlands (Geol. Mag., 1580, p. 91).—— Evidences of the #een ;| extracts from it in Nature, 1885, pp. 135 and 209).

Ghuclnl Perlod tn Japan (Trans. Aslatic Soc. of Jopan,



