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       MroCENE MAPLES FROM SOWTHWESPg:ERN
                     ifKOKKAXDO, ]APAN

                                By

               [Xroshimasa [ifrANAI and Nobuo SUZUI<{

          Contribution £rom the Department of Geology and Mineralogy,
               Faeulty of Seienee, Hokkaido University, No. 803

    The genus Aeeo' has rnore than 100 living species in the wo-.a}d, most
of which species are wide}y distributed over the noythern kemisphere and

on}y oRe speeies in Sumatra and Java, extending south of the eqttator.
In East Asia, there are about 50 living species of the maple. To people

this genus ls one of the most familiar trees in modern vegetation. Most

of t}iera have peculiar foliay shape and eharaeteristie seeds.

    Fossil rr}aples have beeR very abundant}y found throughout Te¥'tiayy
fiora in the vvrorld, and many fossil speeies of mapies kave beeB described

from various loealities by various authors, In Japan, fossil remains of

the maple have been commonly found also from Palaeogene to PIeistoeene

fiora, This genus pyesents the }aygest number o£ species among the genera
of the past vegetabie world in Japan. In general, fossll maples in Neogene

fiora are Tather more abuRdant in number o£ species and speeimens than
in Palaeogene fioya.

    In Tertiary sedirnents o£ Hol<kaid6, fossil map}es eommonly occur;
some of them have aiready been deseribed by OIsHI and II[uziel<A (1943).

Lately, the writers kave studied on iX(Iiocene fiora of various loealities in

southwestern ffokkaid6, and already identified more than 100 species o£
eonifers and dleotyledons. Many specimens of maples from that Mieeene
fiora inelude various speeies represented by their fruits and leaves; some

of them are interesting for information on the past distribution of plants.

Reeently, the writers were able to det,ermine 16 species of Aeeo' through

a eareful eomparison of fossil leaves and samaras with those of modern

maples now living in the worlcl. [l]hey aye described in the following

paragraph.

                         Aeknowledgements
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worl< to eollect plant fossils fyom southwestern Hokkaid6 in the surnmey

of 1959. The wyiters wish to ael<nowledge their great indebtedness to
IProf. R. W. CHANEy of the University of CaliforRia for his valuable sug-
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gestioiks and for kindly offering funds for the yeseaych. Thanks are also

extended to IProf. Y. SAsA of Hokl<aido University fer his kind iRformation

on the geReral geology in the vicinity of the fossil loealities.

                  Fossil Locaiities and Occurrence

    Neogene sedirnents iR southwestern }Iekl<aid6 overlie Palaeozoic or

other oldey rocks, lacking Palaeogene and Mesozoic sediments. These
Neogene sediments eonsist of eonsiderable pyyoelastic rocl<s from the basal

part of the uppeyrriost. In partieulay, the lower part of them which is
Early or ]N([iddle Miocene in age, has been ealled "green tuff formation"

eonsisting of green tuff, lava, pyopylite aRd other tuffaeeous rocks. In

the view point of the geologic pyevince, southwesteyn ffokkaid6 belongs

to the so-called "green tuff region", and oceupies the northern exteRslon

of the inner zone of the HoRshfi arc. Aeeordingly, Neogene sediments in

southvLrestern Hokl<aid6 are not only similar in lithology and palaeontology

to those of the inner zone of northeastern II!oRshfi, but also in sk'atlgTaphie

seqtienee. Fuythey moye, the fossil fiora ln southwest･eyn IE{[okkaid6 is also

similar bi oeeurrenee and components to that of the "gyeen-tuff region"

of northeastern Hopshti.

    In southwestern Il[okkaid6, Neogene sedimeRts are divided into the

following 5 formations in ascending order: the Fukuyania, Kunnui,
Yal<umo, Kuromatstmai alld Setana foymations. The terrestrial sediments
ineluding piant fossiis, are partly intercalated in the Fukuyama, Kupllui

and Set･ana formations, though most of these five formatioRs are of marine

origin. The fossil map}es treated in the pyesent paper, are fotmd from the

Fukuyama and Ktmnui formations of ]YEioceiie age. Six localities having

abtmdant plant fossils in southwestemi Hokkaid6, were ascertained by the

writers, and listed as providing the Kayanuma, Setapa, Wal<amatsu,
Kumaishi, Kaminoktmi and Yoshiol<a fiovas as shown in Text--Fig. 1.
Among fioras, the Yoshioka, Kumaishi, Wakamatsu and Setana are foLmd
frorlt the basa} or lower payt of the Ktmnui formation, while the Kamino-

kuni and Kayanuma fioras are from the uppeymost part of the Ful<uyama
formation.
    These fioras, exeluding the Kumaishi fiora, contain abunclaRt fossil

maples representing by leaves and samaras; they are geneya}ly excellent
in preservation. The writers could ide]itiffy the iiollowing 16 species off

maples :

         Ace7' eo'ataegifolize7n (IKNOwLToN) LAMeTTE
         Aeeo' ezoamLm OIsm et }E{umoKA
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         Ace7i fatsiaefoZia HUzloKA
         Ace7' fiorinii Hu et CHANEY
         Ace7' megasama7oze7n 'IE]ANAI et SUzUKI sp. nov.
         Aeeo' meisenense ENDo
         Ace7' pualaeodiaboZicz"n ENDo
         Aee7' palaeoptatanoicles ENDo
         Ace7i pualaeo7:tefineTve ']]ANM et ONoE
         2dlceT ?)7'otodistyZ2eon ENDO
         Aee7' 7)oioto2'a?)onieze7n ']]ANAI et ONOE

         Acer 2)7'ototatao'iczem [VANAI et SUZUKI sp. llov,
         Aeeo' ?)sezeaoginnaZa TANAI et ONOE
         Ace7' szeb?)ictzem SApORTA
         Aeeo' szebmay7'･ii [l]ANAI et ONOE
         Aeer yoshiokae7zse [l]ANAI et SUzUKI sp, nov.

   Among these 16 species, Ace7' ezoame7n is most abundant in number
of speeimens, followed by A. szebpictzem, A. crataegifolizmn and A. ?)alaeo-

diaboZicze7n. The remaining 12 speeies are less than 10 in number of respec-

tive tota･l specimens oecurying from the above-iioted five floras. [l]he

oceurrenee and numbey o£ specimens of Miocene maples from southwestern
IEIol<kaid6, aTe shown in Ta.b}e 1.

[[iABLE 1. 0eeurreRee of Miocene Maples in Southwestern Hol<kaid6.

           locality
fossil speeies

Acer crata,egifoli,2em

Acec ezoan2em

Ace?' fZttsiaefotia

Acei' flori?zii

Acer megasa7na7'2e7n

Ace?' 7neisenense

Ace?" valaeoai･abolicu?n ,

Acer palaeoplataotoides

Ace7' palaeor2efineo've

Acer 2)rotoalistyZu?7t

Ace?' ?)?'otoo'aponicum

Acer ?)7'ototata7'ic2tm

Aeeo' psettdoginna,la

Aceo' siebpictu7n

Acer s2eb?nayrii

Acer yoshiolcae?zse

' Yoshioka Kaminokuni Wakamatsu Setana Kayanuma

13

81

10

4

13

1

l

2

2

1

5

36

2

2

2

1

25

Total in each loca}ity /

4

10

1

1

3

l

1

1

17

1

4

2

2

1

1

l71 30 21 29

3

1

 Total in
each speeies

   18
  ll3
   11
    4

   4
   2
   l6

   1
   3
   2
   5
   2
   8
   63

   1
   2

4
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                       DescriptgoR of Species

             Aceo' e7'ataegifolizem (KoWLToN) LAMOTTE
                  PI. VIII, Figs. 1-4: Pl. IX, Figs. 6, 11.

  1902, R2elac c74(ttaeg･ifoli2ton, KowmoN: U, S. Geol. Surv. Bull. No. 204, p. 77,

       PL 16, Fig. 7,
  192e. Acer com2)letz{on, CHANEy: Conty. Walker Mus., vol. 2, p. 179, Pl, 18, Il'lg. 2.

  1920. Acer aqz{･iltc?n, CHANEy: loc. cit. p. 1.78, PL 17, Figs. 4, 5; Pl. 18, Iiiig. 1;

       PL 19, Fig. 1.
  1929. Aeei' oreston･ia･}tz{wz, KowLToN: U. S. Geol. Surv. Prof. Paper No. 154, p. 255,

       Pl. 57, Fig. 2; Pl, 63, Fig. 11.
  1933. Acer ozeg2mcloicles, MAcGINITiE: Carnegie Inst. Wash. Publ. No. 416, p. 62,

       Pl. 11, Figs. 2, 3.
  1936. AceT ozeg?tncloicles, ILAMoTTE: Carnegie Inst. Wash. Publ. No. 455, p. 136,

       Pl, 12, Figs. 3, 4.
  1938. Aceo" negtenoi.des, BRowN: U. S. Geol, Stirv. Prof. Paper No. 186, p. 180,

       Pl. 58, Biig. 1.
  1943. Ace?' sp. (samara), Huzioi<A: Jour. IJiae. Sei. Hokkaiclo Imp. Univ., Ser.

        IV, vol. 7, No. 1, p. 136, Pl. 23, I]Sg. 2.

  1944, Aceo' ?zeg2moicles, CHANEy: Carnegie Inst. Wash. Publ. No. 553, p. 320,

        Pl. 53, Figs. 2, 4.
  1959, Ace7' oniohe7wty'i, [[)ANAI et ONoE: Bull. Geol. Surv. Japan vol. 10, No. 4,

        PL 6, Ng, 11.

    Description: Leaves 3 to 5 foliate with rnedium-sized leaflets; Ieafiets

elongate-ovate in shape, 3 to 10 em. Iong 1.5 to 4.0em. wide, cuneate or

narrowly round at base, abruptly aeute or pointed at apex; margms re-

motely and irregulaxly dentate, with polnted tee£h ; primary nerve slender,
straight or eurving near the tip; secoRdary nerves 6 to 9 pairs, diverging

from the midrib at the angles of 40 to 5e degrees, eurving upwards, then

eRtering into the marginal teeth, craspedodrome ; teytiaries thin, indistinct,

forming iryegular mesh, near the margin branching to the sinuses ; pe£io-
lules stout and thick, O.3 to O.6 cm. Iong; texture thin, membranaceous.

    Samaras e!ongftte in shape, 3.6cm. Iong; wing slender, Rarrowly
oblong, 2.6 cm. Iong and O.6 em. wide, outer margin nearly stralght, innei'

rr}argin gently eurving, rotmded at apex; veins numerous in numbey,
curving inwards and dichotomously braehing; seeds ellipsoidal in shape
i.O cm. Iong and O.4 em. wide, bu}ged outsicte; angles between outer margin

of wing aRd contact }ines of seeds about 20 degree; contaet line of seeds

about 3 mm. Iong.
    Remarks: The present speeimens are ciosely to the Iiving mapies of
Negundo-type, and definitely identified to Aceo' c7'ataegifoZizmn (KowLToN)

LAMoTTE which is commonly fotmd from OIigocene to Pliocene fioras in
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North America. The fossil leaves and samaras of Negundo-type maple
oceurred from various loealities in Noyth Amerlea, have been given variotis

spGeifie names by many authors, but lately most of them weye ineluded
into A. cTataegi.i]oZiztm (KNoWLTeN) (llot SIEB. et ZUcc.) by LAMoTTE
(l952: p. 53). The present fossil speeies fyoyn southwestern Hokkaid6
is represented by the eompotmd 3 Ieafiets and eharacteristic samaras.
The present species whieh appayently belongs to a iRaple of Negundo-eype,

is veyy rare in Tertiary fiora of Japan, while fossil maple of such type are

abtmda.ntly found fyom Tertiary and ?leistoceRe fioras of North AmeTiea

and Europe.
    Among,the fossil maples, the present speeies closely resembles AceT
7nioheno'yi IE{u et CHANEy from ]M[ioeene Shantung fioya of China (IE[u et

CHANEy, 1940: Pl. 33, lifiigs. 1, 3a; PL 34, Fig. 2; Pl. 35, Figs. 2, 4). An-

other a}Iied specles is A. inaivis2e7?z WEBER and A. scleo"opuhyll2em iE[EER

from Miocene fiora of Switzer}and (}IEE& 1859; Pl. 1, Fig. Ie ; Pl. Il6, Fig,

12; PI. 217, Fig, 8). Aeeo' sp, (samara,) descyibed by HuzloKA (1934)
from Miocene of Koren, is pyobably identical to the samara- of the pyeseBt
fossil speeies, though it is somewhat incornplete.

    The Iiving maples of Negundo-type are Ace7' "en7'･yii PAx. growing

in China and A. Negy2endo LINNE in North America. On the coRtrary, no
living map}e of sueh type is found in the existing flora of Japan, though

about 23 species of maple atfe now living. Accordingly, the }iving map}e

of Negundo-type is probably one of the Telics whieh onee fiourished in

Tertiary fiora o£ the woyld.
    Oeeuyrence: Yoshioka and Wakamatstt fiora.
    Collections: I{ypotypes, U. }I. Reg, No. 15001-15006.

              Ace7' ezoanz{m OIsHI ee IIuzloKA
    PI. I, Figs. 1, 2; PL II, Ii'igs. 1, 2; Pl. III, Figs. 1-4; PL IX, Figs. 20-25.

1940. AeeT M'i,yabei･, OI<uTsu: Saito H6-on kai Mus. Res. Bull. No. 19, p. 162, Pl.

     7, Figs. 5, 7.

1943. Ace7' exoctnzton, Oisl{i et Huziol<A: Jour. Fac. Sei. Hbkkaiclo Imp. Univ. Ser.

     IV, vol. 7, No. 1, p. 89, Pl, 10, Figs. 1-4; PL ll, Figs. 1-4; Pl, 12, Fig. 2

     (exeluding Fig. 1).
1943. Ace･r sp., OIsHI et Huzlol<A: Ibid. Pl. Il, fig. 6.

1943. Acer ezoantmn･, Huzioi<A: op. eit. p. 130, Pl. 23, ff'ig. 6,

l943. x`lee･r sp., HuzioKA: Ibid. p. I36, Pl. 23, fig. 5.

1950. Ace7' M･iyabei, ENDo: Short Papers I.G.P.S. No. I, p. 13, Pl. 3, Figs. 5, 8.

1950. Aceo' 2)Toto?ni,ycebei, ENDo: Ibid. No. 1, p. 15, Pl. 3, Fig. 11.

1951. Acer Miycebei, ENDo: Ibid. No. 3, p. 52, Pl. 8, Fig. 3.

1952a. Acei' e2odenzc?n,, [I]ANAI: Jap. Joui'. Geol. Geogr, vol, 22, p. 130, Pl. 4, Fig. 8.
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  1955. Acer Milycebe･i, [l]ANAi: Geol. SuTv. Japan Report No. 163, Pl. 17, Ii'igs. 4, 5.

  1955. Acer pTotom･i･yabe･i, [l]ANAI: Ibid. Pl. I7, Fig. 9,

  1955. Acer e2oct'}･?,it?}t, TANAI: Ibid. Pl. 17, IYig. 1. (exclucling fig. 2)

  1955. Acer M･iya,bei, ENDo: Ieones Fossil Plants froni Jap. Isl., Pl. 36, Fig. 8; Pl.

       37, Fig. 5, 8.
  1955. Acer proto7n･iyccbei, ENDo: Ibicl. Pl. 37, Fig. 11.

    Deseriptien: Leaves variable but generally Iayge in size, 5 to 10 em.

in height aRd 6 te 13 em. in width, pentagonal in shape; paimately five-
lobed, middle largest, basal lo"bes smal}est, sinus between rniddle and latera}

lobes deep, rounded; base eordate er neay}y styaight; middle and laterai

lobes abruptly acute or slightly aeuminate in apex, provided with a pair

of prominent dents in the middle and sometimes less defined dents in the

distal part; basal pair of lobe acute or aeuminate iR apex and Bearly
entire in xnargiR; primayy nerves 5 in nurr}ber, rigld and pyominellt,

entering straightly into the tips oE each lobe, upper lateral primaries
diverglng fyom the medial primayy at the aRgles of 40 to 50 degrees,
and basal pyimaries at the angles of 90 to 100 degrees; secondary iterves
less strong than the primayies, 5 to 7 pairs in eaeh lobes, opposite to sub-

opposite, diverging from the primaries at the aRgles of 30 to 45 degrees,

nearly straight or slightly eurving up, then entering into marglnai dents;

tertiary nerves indistinct, pereurrent; nervilles obseure, forming fine

polygona} meshes; petiole thic}< and stout; 'textuye firm, membranaeeous.

    Samaras medium iik size, 1.8 to 3.5 cm. Iong; wiBg 1.2 to 2.5 ern. Iong

ancl O.7 to 1.0 em. wide, outer and inner side styaight and neaTly para!Iel

iil the lower half, then gradually naryowed upwayds, younded at apex;
veins about 20 in Rumber at base, curving ipvgTayds, diehetomously branch-

ing; seeds large, semieireular in shape, O.7 to 1.2 em. in diamater, slightly

bu}ged outside; angles betweell outer maifgin of wing and eontaet iine 9e

to 135 degrees; contace iiRe of seeds e.6 to 1,O cm. Iong.

    Remarks : This species is abundantly £otmd in Miocene fioya of Japan,,

and especia}ly common iB the Aniai-type fioya. [l)he present £ossil leaves
are characteyized by the compayativeiy large size, unstab}e shape, presence

of pairs of promineBt and irregv{layly-sized dents in lobes and also abruptly-

narrowed Iobes. '])his speeies vLJas originally (lescribed by OIsHI and
HuzloKA (1943) from IN(iioeene fiora of }Iokl<aid6 aRd Saghaline, and they

described that t･he leaves of the pyesent species were three-lobed. IIow-

ever, ki many materials colleeted by the writers, five primaries extending

frorn the base are gekerally promineAt, though a pair of basai primaries

is sometimes moye slender than the others. Namely, t･his speeies is rather

consideyed to have five-Iobed leaves.
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    As alreacly descrlbed OIsffI and Il[uzlol<A, the fossil leaves allied to

this species have been reported by many authors from Tertiary fioya ii}
varieus areas of North Ameriea and Europe Lmder the variotis speeifie
names: Aee7i Chaneyi KNowLTeN, A. Mer7iiami IKNowLToN, A. Osmonti
KNowLToN, A. Bolandeo"i ILEsQ. in North America, and A. 2)aZaeosac-
eha7'inz"?z STuR., A, szeb7niyabei MAEDLER, A. szebeam7)este7'e GoEpp., etc,

ki Etirope. Reeently, these many £ossil species in North Ameyica were
redesignated to two following species by LAMoTTE (1952) : A. bendoiei
ILEsQ. and A. Os7nonti KNowLToN. The present speeies ls closely similar
to A. bend7'ei in the foliar characters, but distinetly different from the

Iatter in the shape of samara. Among the fossil maples of Japan, the

present species is close £o A. 2)alaeo(liabol,ieze7n ENDo and A. fatsia,efolia
HuzioKA in their foliar features, but differeAt frorn the latter two in the

shape and margk3al serration of Iobes. Espeeially, the present speeies is

distinetly dfferent from the latters in the eharactey of theiy samars.

    The samara of the present specles is very ehayacteristic; the angles

betweeR the ogter margin and eontaet line e£ seeds aye mere than 90
degrees. The samaras having sueh eharacteys are searcely found among
the living species of the world, and they are only A. 2)latanoides [L. in

Europe. 'IE]he samaras of the present species are veTy elose}y sirniiay to

thos of the Iiving A. Miyabei. [l]he fossil samaras of Miyabei-type are

abuRdantly found with the leaves of A. ezoanzem fyom Miocene fiora in

various loealities o£ Japan. Aecordingly, the fossil samaras described from
the Tertiary fiora of Japan and Korea undey the i3ame of A. Mi･ycebei and

A. proto7niyabei, are included into the pk'esent A. ezoanzem.

    Among the living maples of the world, the leaves of present speeies

are eomparable to those of Aceii cZiabolie2em BLuME and A. Miyal)ei MAxlM.

in Japaii, A. Saecha']'zeon MARsHAL aml A. saceha7leimeon Iu. in North America

and A. 2)latanoiaes L. and /1. ital2Lo?z LAuTK iR Europe in their morphologi-

cal resemblace. Among these living elose species, the pyesent species is

most closely similar to A. Miyabei and A. Sacchao'2e7n than the others in

the unstable shape of lobes and })resence o£ a pair of large dents. It is
probably one of the direct progenitors of the Iiving A. Miyabei MAx. which
is distributed ifi Hol<kaid6 and northern [EE[oiishti, Japan,

    Oceuryence: 'Yoshiol<a, Kaminokuni, Wakamatsu, Setana and Kaya-
numa fioras.

    Colleetions: ]]lypotypes, U. H. Reg. Nos, 150e7-1502e.
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                     Acei' fa,tsia･efolia }E[uzlol<A

                     PI. VI, Fig. 1; Pl. VII, Figs. i, 2.

  1943. Aceii fct･tsiaefol･ia, Huziol{A: op. eit. p. I31, Pl. 23, Fig. 7.

  1943. Acer ezocen'zton, Oisiy et IE[uziol<A.: op. eit. p. 89, Pl. 12, li"ig. 1 (exeluding

        Pl. 10, ]i'igs. 1-4; Pl. Il, Figs. 1-4; Pl. 12, Fig. 2)

  1955, Ace7` fctts?lctefol･ict, TANAI: op. cit. Pl. 16, Ii'ig. 7.

  1955. A.ceo' exoa?t2.{,7n, TANAi: op. eit. Pl. 17, Fig. 2. (exeluding Ii'ig. 1)

    Description: Leaves comparatively large in size, 10 to 12 cm. high

and 9 to 14em. wide, pen'tagonal in shape, palmately five-}obed; }obes
oblong in sha,pe, aeumlnate at apex, being separated from one another by

Raryow and deep sinus, a pa!r of basa} lobes smaller than others; rnargin

roughly dentate with shayply pointed teeth diyected forwards aRd mim-

bering 3 oy 4 on one side o£ lobe; base deeply cordate; primary nerves
five ln number, prominent near the base, gradually thin distant}y, entering

into the tips o£ lobes, niedial pyimary nearly seraight, a paiy of upper

latera} primayies dlverging £yom the medial primary at the angles of 40
to 50 degrees, nearly straight of slightly ctirving upwards, basal pair

diverging at the aRgles of about 90 degrees; seeondary nerves about six

in number in each lobe, divergiRg from the primaries at the angles of
40 to 45 degyees, slight}y arched, some entering into the margiRai dents,

whi}e otheys eurving up near the margin and camptodyome; tertiary
nerves thiB, indistinct, percurrent; neyvilles obscure, 'Sorming irregulariy

fine meshes; petiole stout, 1 mm. thiek; texture thin, membranaeeous.

    Remarks: This fossil speeies was, at first, deseribed from Miocene

fiora of Korea, and }ately £ound frem IV[icldle Miocene fiora in Hokkaid6,
Japan by the writers, It is veyy elosely similar to the above-described

Ace･?' ezoanze?n, aRd £hese two speeies aye frequently ullseparable respee-
tively. Actually, the two species have been sornewhat eonfused in their
identifieatioR. ILately, the senoir vLTriter colleeted many speeimens of these

two species from various Ioealities of Japan, and he invest2gates them.

    According to original deseription by ffuzioKA (1943), A. ezoanzeon
is three in number of primary nerves, viThile A. fatsiaefoZia is five. }Iow-

ever, as described before, the formey is eonsidered to be also five in llumber

of primaries, so that the two species are diffieult to be distinguished by

on}y the llervation. On the contyary, the'tvLJo speeies aye distinctly
different in shape of lobes aitd marginal sernation. In partieular, A.

ezoanzL7n has dis£inct and large dents in each lobe, whi}e A. fatsiaefotict has

smalley eeeth. Theye are, however, some inteymediate fomis between
the both speeies in the writers' colleetloR, and so the evL7o may be redesig-

nated as one speeies in futuye,
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    'J]he present species is e}osely simllar to A. s2eb-Miyabei ]N([AEDLER

from Plioeene fiora in Germally (MAEDLER, 1939: Pl. 9, Figs, 15-17) and
A. ?)alaeodiabolic2tm ENDo deseribed below. Among the leaves of livirig

maples, til. fatsiaefoZia is elosely i'elated to A. diabolicz(on BLuME, A.

Miyabei MAx. and A. sacha7'inzem L., and most closely related to the first

speeles.

    Occzeo'o'enee: Yoshioka and SetaRa fioras.

    Collections: Hypotypes, U. III. Reg. Nos. 1502F15e23; Nos. 15e24,
15025.

                   Ace7] ffo7ginii ]i{U et CHANEY

                           PI. V, Fig. 3.

  I940. Ace7; floi'･iozii, Hu et CHA.Nrcy: Carnegie Inst. WashiRg. Publ. No. 507, p. 56,

       PL 31, Figs. 5, 8.

    Remayl<s: The presei}t speeimen is faiyly identieal to the present
species, though somewhat ineomp}ete. This speeies was, at first deseribed

from Mioeene fiora of ShantuRg, China by Hu aRd C}IANEy. [l]his fossil
species is closely sirnilar to Ace7' ?)o'otot7dficlizem TANAI from Mioeene Yoiigil

fiora of Korea (TANAI, l952: }i'1. 22, Fig. 13) aRd A. deei7)iens AL. BRAuN

from Mioeene fiora of SwitzerlRnd, Italy and Franee (}i[EER, 1855-1859:
Pl. I17, Figs. 15-22; MARTy, 19e3: Pl. 9, Fig. 1; etc.). The present speeies

is, however, more longer and acuminate in shape of lobes than the latter

two species.

    Among the living map}es in the wor}d, the present species is related

to A. Mono MAxiM. widely distributed in East Asia and A. Sacehao'ze･nz

MARsH. and A. nig7'zem MIcHx. in eastern hftlf of North America. The
leaves of these Iiving species are, iii geneyal, from 5 to 7 lobed, but some･-

times 3-lobed. Name}y, the pTesent specimen is closeiy similar to the

3-}obed leaves o£ these living species, It is also elosely simiiar to the
Iiving A. bzee7'ge7'inu7n MIQ., whieh is distributed in Central and Southeast

China, extending to Formosa.

    Occurrenee: Yoshioka fiora.
    Collection: Hypotype, U. flI. Reg. No. I5026.

           Ace7' ?]zegasa･mao'zem rl'ANAI et SUzUKI sp. nov.

                         Pl. V, Figs. 1, 2.

    Deseription: Samaras very large in size, 6.0 to 7.5cm.

5em. Iong and 2.eem. wide at the middle part, gradua}ly
loRg. Wings
narrowed to
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base, youRded at apex ; outer maygin eonvex, inRer margin neariy straight;

veins distinct, about 20 iR number at base, curving inwards and dichotom-

ously branchlng. Seeds very large in size, ovate in general outli}ie, 2.5

cm. Iong aRd 1.7 em. wide; angles between outer maygiR and eontact line

of seeds 70 to 75 degrees, contact Ihae of seeds 1,5 cm. Iong.

    Remarks: The presei3t new species yepresented by large sarnaras,
is fotmd from the Setana fiora of southwestern Hokkaid6, and also yarely

from Middle ]YIiocene fioya (Daishima-type fioya) o£ northeastern Honshti
by the senior writer. There are no eomparable species to the pyesent new
speeies amoRg the samaras of fossil maples. Ifi the view of large sized

samara, it is somewhat similar to Ace7' gigces IKNowLToN'iC (KNowLTeN,

1902 : Pl. 14, Fig. 1) £rom MioceRe Oregon fiora of the Unit･ed States and
some samaras of A. bendio'ei LEsQuE. from IM[iocene--Plioeene fiora of

the United States (BRowN, 1936: Pl. 58, Fig. 22; etc.), howevey lt is
distinctly different from the latter two Ameriean speeies in general outline

of wing, size of seed aAd other characters. Aceo; nipponiezem IEI{ARA whieh

is rare}y existing in IIonshti, Shikoku and Kyashti, Japan, has frequently

large samaras, but distinctly diffeys from the present new speeies in
general outliRe of wing afid size of seed, Aeeordingly, no living and
fossil speeies of maple are related to this new speeies in the woyld,

    Oecurrenee: Setana flora,.
    Collections: Holotype, U. }{. Reg. No, 15027; Payatype, No. 15028.

                     Aeeo' meisenense ENDo
                         PI. IX, Figs. 1., 2.

  1950. Aceiz 7neiseotense, ENDo: op. cit. p. I2, Pl. 12, Ii'ig. 4.

  1955. Acer meisenense, ENDo: op. cit. I'l. 37, Ii'ig, 4.

    Remarl<s: The present specimens from the SetaBa fiora aye nearly
ideRtical to Aeeoi 7neisenense ENDo by the characteristic seeds, which is

herr}ispherical in shape and abruptly bulged outside, though they are some-

what ineompletely preserved in the upper half of wing. The present
species representecl by samara, was, at first, desci'ibed from MioceRe

Meisen fiora of Korea by ENDo (1950), and it is rather rarely found from

Tertiary fioya in Japan proper. No sarr}ara of the living maple species

in East Asia is comparable to the present fossil species.

    Oeeurrenee: Setana flora.
    Colleetions: ffypotypes, U. ff. Reg. Nos. 15029, 15030.

  '"* 'Thl's'''sp//'c-i'e's fiag"S'e'en lately included into A. Os?nonti KNowLToN by IJAMoTTE (1952).
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                   Aeeoi ?)alaeoaliaboZieztm ENDo

  193e. Ace7' cl･iabol･i･czto?z, KoNNo: Cenozoie floTa of CeRtral Shinano, Pl. 13, Fig. 4.

  1940. Aceo' cliaboliczco}z, OKvTsu: op. cit. p. 161, Pl. 7, Fig. 7.

  1950. Acer ?)ntaeocl･i,ctbol･ic･iton, ENDo: op. eit. p. 12, Pl. 3, ]]ig. 3.

  1952. Acer ?)atcteocl21abolicu?n, [IrANAI: [I]rans. Proc, Palaeont. Soe. Japan, N.S., No.

       8, PL 22, Fig. 12.
  1954. Aceo' efr, cliabol'ictton, TAI<AI{AsHi: Mem. Fae. Sei, Kyushu Univ. Ser. D, vol.

       5, No. 1, p. 61, Pl. 7, Fig. 2.
  1955. Aceo' 2)alct,eocliabol･ic'i{?7t, [I]'ANAI: op. cit. Pl. 17, Figs. 6-8.

  1955. Acer palceeocZiabolicz{nn, ENDo: op. eit. Pl. 37, B"ig. 3.

  1958. Acer Miyabe･i, ]N([uRAI: Rep. Teeh. Iwate Univ. ])<re. !1, p. I8, Pl. I, Fig. 4.

  1959. Aceo' 2)celcteocliabol･ic-zeon, [I]ANAi et ONoE: op. eit. Pl. 6, Ii'ig. 4.

  1959. Acei' c£r. cZicebol'iezc?･n, SuzuKi: Monogr. Assoc, Geol. Collab. Japan, No. 9,
       p. 40, Pl, 4, Fig. 7.

  1960. Acer palaeocli,"bol-i,c?ton, [l]ANAi et ONeE: Geol. Surv, Jap. Report (in press),

        Pl. 15, Ii"igs. 2, 4; I'l. 16, Fig. 1; Pl. 17, Figs. 1-4.

    Remarks: The present speeies was described by ENDo (1950) oR
the basis of only oiie samara oecurred from ]N({ioeene Ka,nky6d6 formation

in Korea. Sinee then, abtuidant oecurrenee of fossi} samayas belonging

to this species was reported by the senior writer (1955) from Mioeene
sedlmeltts in various aTeas of Japan. [Vhe fossl} leaves being closely
identical to the living Aeei' aliaboZiei{7n BLuME, was deseribed by OKuTsu

(1940) from Late IMIioeene sediments near Sendai, Japan. Reeentiy, the
seltior writer found a plenty of fossil inaple Ieaves alld fruits being elosely

similar to the living A. diaboZiczem in the fioya o£ westerR JapaR, which
is from Late Mioeene to Pliocene in age. Thus, the present species was

xedesignated by both fossil leaves and fruits (Il]ANAi ee ONoE, 196e).

    The present species is more or less similar to the above-described
A. ezoanze7n in general foliar shape, but cliffers distiRctly from the latter

iii the mayginal dentation and shape of lebes. The margin dents and
tips of Iobes of the latter speeies are xnore aeuminate thaR those of the

formey. The leaves of the two species, however, are sometimes not dis-
tinguishable in geneyal outline, but the samaras of these two species are
distinetly different and very eharaeteristic respectively.

    Among ehe leaves of the living maples iR the world, the present species

is closely similar to Ace7' Sacehao'7cm MARsH. and A, nig7'iw?z MIcllx.

growing now in easteni ha}f of Noyth America, and A. diabolicum BLuME
and A. Miyabei MAxlM. Iiving iaow ln Japan. The most･ close living speeies

is A. diabolicze'nz in view of the ehayaeteys of leaves and samaras, which is

now growing Iuxuriant}y iR IIonshfi, Shikoku aRd Kyfisha, Japan. The
present fossil species is probably one of the direct progenitors of the
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above-noted Iiving speeies.

    The present species is olle of the most eommon speeies in
fiora of Japan aikd Korea, especia}}y in Miocene fiora.

    Occurrence: Yoshioka, Wakamatsu and Setana fioyas.
    Co}ieetiens: U. E[. Reg. Nos. 15031, 15032,
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Neogene

                   Aceo' 2)aZaeo2)l･atanoicZes Ii]NDo

                           Pl. IX, Fig. 8.

  1950. Aceo' ?)alaeoplatano･icles, ENDo: op. eit. p. 12, Pl. 3, Figs. 1, 9.

  1955. Acer ?)alaeo?)lata,no･i(les, ENDo: op. eit. Pl. 37, li'igs, 1, 9,

  1959. Acer 2)alaeo?)latanoicles, TANAI et ONoE: op. eit. pp. 281, Pl. 6, Figs. 3, 4, 10.

    Remerl<s: The present specimen is fairly identieal to Ace7' ?)alaeo-

platanoides ENDo, which was deseribed from Miocene fiora of Korea by
ENDo (1950). It is e}osely similar to the living Aceo' 7)l･atanoides LINNE

growiRg in Europe and western Asia. The present fossil speeies has been
known from Mio'cene flora in several loealities of Japaii, however no fossil

leaf being referable to this species has yet been fouAd.

    Occurrence: Yoshiol<a fiora,
    Colleetions: Hypotype, U. H. Reg. No. i5033,

                Ace7' 2)alaeo7'zefineo've 'l]ANAI et ONoE

                           PI. V, Fig. 4.

  1930. Acer cfr. ontineo've, I<oNNo: op, eit, Pl, 5, Fig. 1.

  1937. Ace7i rufineo've, MiKI: gap. Jour. Botany vol. 8, p. 332, Fig. 8-O.

  1940. Acer 7'?tfi･nerce, OKuTsu: op. eit. p. 164, Pl. 6, Ii'igs. 1, 2.

  1951. Acer o'?.t･fioze?'ve, ENDo: Short Papers I.G.P.S. No. 3, p. 53, Pl. 8, fi'igs. 4, 5.

  1960. Aceot palaeoTzt,finerve, [l]ANAI et ONoE: op. cit. Pl. 16, Figs. 2, 3.

    Remarks: The present- specimens are fairly identical to Aeeo'
paaZaeo7iufioze7've TANAI et ONoE represeRting by fossil Ieaves and samaras,

though they are ineompletely preserved. The £ossil rr}aples being quite
identical to this speeies, were deseribed uRder the name of Acer 7"2di,neo've

from Neogene and Pleistocene sediments iR various aras of Japan. Aceo{

Nomn7nai OKuTsu from Late Miocene fiora near Sendai (OKuTsu, 1940:
PI. 6, Fig. 5), is elosely slmilar to the present speeies, and aiiy essential

difference is not found between these two species. 'I]he preseRt spcies
is also closeiy similar to A. akaga2vaensis SuzuKI from Late IMIiocene

[l]enR6,ji fiora of noyth eastern IEIonshQ (SuzuKI, l959: Pl. 5, Fig. 2),

though the latter is larger in leaves tha.n the former.

    [l]he present specles is close to A. PennsyZvanie2cm IjlNNE growiRg
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in the eastern paxt of North America. The most ciose living equivalent,
A. 7'zefine7've S. et Z., is now gyowiiig in IIonsha, Shikoku and Kygshti,

Japan.
    Oeeuyrence: Yoshioka and Kaminokuiii fioras.
    ColleetioRs: IIypotype, U. }I. Reg. No. 15034.

                     Aceo" ?)o'otodistyZ?."n ENDO

                          PI. IX, Ii'igs. 3, 4.

  I950. Acei' 7)7'otod･istyl2t,m, ENDo: op. eit. p. 12, Pl. 3, IJ'ig. 2.

  1950. Acej' ?)rotoclistylu?}t, ENDo: op. cit. I?1. 37, Fig. 2.

    Description: Samaras rnedium in size, 3.0 to 3.4cm. Iong; wing
about 2.4 to 2.8cm. Iong, O.9 to 1.e em. wide at the middle, and gyadually

narrowed to apex and abyuptly na.rrowed near base, rounded at apex;
outer margiR styaight, inner margin eonvex or rounded; veins about 10
in number at base, stout, eurving inwards and dichotomously branehing;

seeds comparatively small, semieircular, O.5 £o O.7 em, in dia,rnater ; angles
between outer maygin of wing' and the contact line of fruits 20 to 30
degrees, contact liRe of seeds 5mm. Iong.

    Remarks: The present speclmens aye faiTIy identieal to Aeer ?)roto-
distylztm ENDo which "ras descrlbed from Late Eoeene fiora of the Fu-
shuR eoal fiId, Manehuria. This spcies representing by fossii samaras,
is charaeterized by small seeds and the large vLring being abrupt}y narrowed

neay the base. The present species is closely similay to the samaras of

Aeer bende7"ei LEsQ. from Miocene Oregon flora of the United States
(BRowN, 1936, Pl. 58, Figs. 21, 22). The samaras descTibed as Aeeo' sp.

from O}igocene fiora of Rhineland, Germany (WEyLAND, 1938: Pl. 13,
IiXigs. 5-7), are somewha.t slmila,r to the present speeies.

    Among the Iivlng species in the world, ehe present speeies is closeiy

similar to Ace7' maco'o?)hyttzem PuRsi{. in generai feature of samara, whieh

is liviRg now in Pacific coasta,} region of North America, £hough it is
somevLThat smaller in size than the ia,tter. It is a}so similar to A. dist?ll2em

SIEB. et Zucc. in eastern Honshfi, Japan, but it is difiierent from the latter

in the shape of seeds. Namely, the seeds of the former is semi-eireular
in shape, while that of the latter is trigonal.

    Oeeurrenee: Yoshioka, fiora.

    Collections: gypotypes, U. H. Reg. Nos. 15035, 15036,
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               Ace77 7)Toto,7'apaoniczem ']]ANAI et ONOE

                    PI. V, Fig. 4: PHX, Figs. 18, 19.

  1943. AceJ' ,iapoiz,ic2tm, }I[uzlol<A: op. eit. p. 134, Pl. 24, Fig'. 7.

  1955. Aeer 2)roto2'a2)onic2e･m, [['ANAI: op. eit. Pl. 17, Fiigs. 11, l2.

  1955. x4cer 7)ala,eo,ia?)onic2mn', ENDo: op. eit. I?1. 36, Y'ig. 1.

  1959. Ace7' ?)oioto.iaponiezt?n, TANAI et ONoE: op. eit. pp. 281, Pl. 6, I'igs. 5, 6, 7.

    Description: Leaves orbieular in general outline, 6em (estimated)
in diameter, palmateiy 9 lobate; lobes einieal and separated by sinuses

extending one-third to base, aeumlRate at apex, midcl}e Iobe largest, basal

lobes smallest : margin coarsely duplicate-serrate ; base profotmdly eordate ;

primary nerves 9 in number, radiating straightly from base, eRteri}ig into

the tips of each lobe; secondayy neyves of middle and the next 2 or 3
lateral primaries distlnct, 6 to 8 paiys, opposite to subopposite, euirving

upwards, entering ite rnarginal teeth, eraspedodrome; texture thin, mem-

byaRaceous.

    Samaras small to medium in size, l.6 to 2,3em. (estirnated) Iong,
ellongately eliiptieal in general outllne; wing rouRded at apex, 1.0 to 1.5

em. Iong and O,6 to O.7 em. wide at middle part, convex at inner side ai)d

somewhat incuyved at junetion wlth seeds; seeds eomparatively layge iii
size, semi-ellipsoid in shape, O,6 to O.8em. in diameter, base nearly per-

pendicular to posterior side of fyuits, contaet line of seeds O.4 to O.5 cm,
hi iength.

    Remarl<s: The present speclmen are falrly identical to this species

representing by fossil leaves and samaras. [I]he leaves of the present
species are c}osely slmilar oy Bearly ldentieal to Aceo' ?)7'otosieboldianzLm

TANAI et ONoE from ]N([io-Plloeene H6ki fiora of western Hosha, Japan
(TANAI et ONoE, 1960: Pl, 15, Fig. 5). E[owevey, the leaves of the formey

are generally more dissected aRd smaller-sized thafi those of the former.

Furthermore, the samaras of the above-noted two species are quite different

in their general shape and other characters.

    Among the living maples iR the world, the present speeies is closely

similar to Acei" juponiezem THuNB., whieh grows now in ffokkaid6 and
llonsha, Japan ad luxuriantly at 1000 to 1600 meters above sea level in

the motmtains of central Holtshfi.

    This fossil species is compayatively common in Neogene flora of Japan,

and rather showed a Iuxuriant growth sinee Late Mloeene age. Such more
disseeted leaves of the maple are eonsidered to belong to an advaneed
type in morphologieal features of the maple in the world.

    Oeeurrence: Yoshiol<a, Kaminokuni, Setana and Wakamatsu fioras.
    Col]ectioits: Hypotypes, U, H. Reg. Nos. I5037, 15038, 15039.
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           Aee7' ?)Tototatao'iczem rTANAX et SUZUKI sp. nov.

                         Pl, IX, Fig. 7, 12.

    Description: Samaras mediu min size, 2.5 to 3.5cm. Iong. Wiiig
strongly eurvedl, arcuate in geReTal ouit}ine, styangulated at base, roundedl

at apex, 1,5 to 2.5cm. IoRg and O.9 to 1.1 cm. wide at the middle, inney

margiR stroRgly concave, outer margin rounded or convex ; veins distinet,

15 to 17 in umber at base, eurving inwards and dichotomously branehing;

seeds triangulaxly semieirculay ln shape, about O.7 to 1.0 em. in diameter,

bulged otiter side; angles betvLTeen basal outey margin of wing and contact

Iine of seeds about 60 degyees, or between the line frorn apex to base and

contaet line 2e to 30 degrees; contact line of seeds 7mm. Iong.

    Remarks: The present specimens are elosely similar to the samayas
of the living Aee7' GinnaZa MAxpm. and A. tatao'ie?mn IJINNE in East Asia.

IA particular, it is most c}ose to the latest species. This nearest living

equvalent, A. tata7'icztm, is distributed in southeastern Europe and Central

and Sout,heast China.

    The present new species representing by fossil samaras, is charac-

terized by an areuate wing and large seed. It is somewhat elose to the

fossil samara. of A. GinnaZa deseribed from Late Mi'oeene K6be flora of

western Japan (ENDo, 1943: IPI, 8, Fig. 8), but differs in shape of wing.

    Oecurrence: ¥oshiol<a and Setana fioyas.
    Colieetions: Ho}otype, U. }I. Reg. No. 15040; Paratype No. 15041.

                xdlce7' 2)sezedoginnala f]]ANAI et ONoE

                     PI. IX, Ngs. 13-15, 26a, 16b.

  1943. Aceo' sp. (samara), IIuzioKA: op. eit. p. 137, Pl. 14, Fig. 8.

  1959. Acer pse2eclog･ioz7zalct, TANAi et ONoE: op. cit. pp. 281, Pl. 6, Figs. 1, 13.

    Remarks: The present specimens are fairly identieal to this species
deseribed from Midd}e Mioeene fiora in the J6ban eoal fieid, Japan by the

senior writer. Among the fossi} sa.maras o£ the maple in the world, the
present speeles is sorriewhat similar in general shape and size to Ace7'
7)7'otocZistyZu7n ENDo described before. 'I)he former is, hovLTever, distinetly

different from the latter in the dimension of seeds and other eharaeters.

Another allied one is the samara of Aeeo" cfr. t7iiloba･t2Lm (STERNB.) AL.

BRAuN, which was described from Plioeene Rhineland fioya of Germany
(WEyLAND, 1938: Pl. 13, Fig. 4), though it is sma,iler size than the present

specles.

    Amoveg the samaras of the living maple, the present species is closely
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simila･r to A. yinnala MAxlM. in their shapes aiad diverging a･ngles of

fruits, but different in shape of seeds. The related Iiving speeies !s now

gyowing from IE[o}<kaid6 to Kybshfi, Japan, extending its distyibution to

Korea, Manchuria, Central and North China aRd eastern Siberia.
    Occurreltce: Yoshioka and Wakamatsu fioras,
    Colleetions: Hypotypes, U. IE{{. Reg. Nos. 15e42-l5045; No. 15046.

 Aeeo' szebpuiet2em SApoRTA

PI. IV, Figs. 1-4; Pl. VII, Figs. 3-6.

  1873. Acer s2eb2)･ictuon･, SApoRTA: Bull. See. G6ol. Ii'ranee. S6r. 3, vol. 1.

  1883. Aceo' 2)'iet?.co)z, NATHoRsT: Kgl. sv. Vet. Al{ad. Handl. Bd. 20, p. 60, Pl. 12,

       Figs. 2-8.
  1888. Aeer p?lct2cm, NATIIoRsT: Pal. Ablx Bd. 4. p. 38, Pl. 13, Figs. 1, 2.

  1920. Ace･r 2)iett"n, FLoRiN: op. eit. p. 24, Pl. 4, Fig, 5.

  1931. Aee7' ?)･iettt7?t, KoNNo: op. cit. Pl. 4, Fig. 7; PI. 13, Flg. 7.

  1940. Acer szcb?)ict2t7n, Hu et CHANEy: op. cit. p. 61, Pl. 34, Figs. 3-5, 7; Pl. 35,

       Yig. 1.
  1940. Aeer ?)ilct2ton, OI<uTsu: op. eit. p. 163, Pl. 7, Ii'ig. 3; Pl. 8, Ii'igs. 1-4.

  1943. Acer sz{,bpict･?con, elslli et }IuzioKA: op. eit. p. 93, Pl. 13, Figs. 1-4; Pl. 14,

       Figs. 1-4.
  1943. Acei" sp. (samara), OIsl-II et Nvzlol<A: Ibicl. p. 99, Pl. 11, Fig. 5.

  1943. Aeer s2.tb?)iettt?n, Huzlol<A: op. eit. p. 129, Pl. 24, Figs. 4-6; Pl. 25, Fig. 3.

  1952. A.cer sitbpicttt･m, [I]ANAI: op. eit. p. 13i, Pl. 4, Iiiig. 7.

  1954. Aeer 2)ict2tnn, [l]AI<AHAsi{I: op. cit. p. 60, Pl. 7, Figs. 3, 4a, 4b.

  1955. A.cer 2)icttc7n, Oi<uTsu: op. cit. Pl. 7, Figs. 1, 2, 8.

  1955. Acer 2)ict2c7n, TANAi: op. eit. Pl. 16, IJ'igs. 3, 4.

  1959. Acei" Mcetsteii,, [I]ANAI et ONoE: op. cit. p. 282, Pl. 6, Figs. I, 13.

  1960. Ace7' szLbpictz{.?n, [I'ANAI et ONoE: op. cit. Pl. 16, Figs. 4-6.

    Remarks: The present speeies represented by leaves and samaras,
aTe commonly found tkroughout Neogene flora of Japan. It is closely
similar or nearly identieal to be rnodern AceT Mono MAxiM. wide}y dis-

tributed over Japan, extending to Korea, IY[anchuria, Saghaline, Amur
and North China. The leaves of the livlng Aceo" Mono are eonsiderably
variable iii shape, and also thls species is subdivided into many varieties

by their folia･r or other characters, Aceordingly, as already statect by

Hu et CHANEy (1940), lt seerns desirable to give the specifie narne of
Aceo' sz{bptct2em for the fossil }eaves and samaras which are closely similar

to the modeyn A. Mono. Lately, from Mioeene fiora of the J6ba.n eoal field,

the senior writer established Ace7' Matszeii on the basis of sama.ra "being

alike some samaras of A. Mono, but its speeies must be included into the

present species by the above-noted rea,son,
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    Oeeurrenee
fioyas.

    Collections

         T.

: Yoshiol<a,

: zzypotypes,

TANAI and N. SuzuKi

Kaminoktml,

U. E[. Reg,

Wakamatsu and

Nos. 15047-15054.

Kayannma

                  Acer s7ebnzay74ii, TANAI et ONOE
                          PI. IX, Fig. 9.

  1951. Acer McL2J7'ii,, ENDo: op. cit. p. 57, PL 8, Fig, 2,

  1960. Ace?' s?.t,b?nay7rii･i., [l]ANAI et ONoE: op, eit. P}. 17, II'ig. 5.

    Remarks: The present specimens apparently belongs to the samaras
of Aeer Mono MAxiM. Rowever, it is distinetly different from the samaras

of the so-called Aeeo; sz{bpict't{m, so that the writeys wouid treatise this

speeimens as Aee7' szebmay7di. The present species is closely similar in

general appearance to the sama.ras of Aee7' Mono MAxlM. vay. May7"ii
(ScllwERIN) Komz. growiltg now in Hokkaid6 and llonshti, Japan.

    Oeeurrence: Wakamatsu fioTa.
    Colleetions: ]IEypotype, U. H. Reg. No. 15055.

           Aeer yoshiokaense TANAx et Suzum sp. nov.
                          Pl. II, Figs. 4-6.

    Deseription: Samaras mediam ha size, 3.7 to 4.0em. (estimated)
Iong; wiRg 2.8 to 3.ecm. Iong and l.Oem wide at the mldd}e part,
gradtially narrowed to base and apex, rounded at apex; otiter maygiR of
wing nearly straight, inner margin roLmded, slightly eonvex ; veins distinct,

about 15 in nurnber at base, eurving inwards and dlehotomously braReh-
ing; seeds ellipsoid iR general shape, bu}ged outerside, e.7 to 1.0 cm. Iong

and O.7 em wide; angles outer margin of wing and eontaet liAe of fruits

25 degrees; contaet line of seeds 5mm. Iong.

    Remarks: The present speeimens are closely similay to the samaras
of the living Acer Sacchao"zem MARsH. in general outline of wing aRd bu}ged

seeds. This nearest equivalent species is clistrib"ted in eastern half of

North Ameriea. Among the fessil samaras of the maple, the present new
species is somewhat simHar to Aceo' onino7' KNowLToN (in parO from

IV{iocene Oregon fiora o£ the United States (KNowLToN, 1902: Pl. 14, Fig.
2), but the latter is more slender in wing than the former. No fossil
samara of the maple in the woyld is c}ose to the present speeies.

    Oecurrenee: Yoshioka fiora.
    Co}lections: Holoeype, U. H. Reg. No. 15056; Paratype No 15057.
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Figs.

Figs.
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3,

2.

4.

             Expianatiog} of }'iate 'ft

       (AII figures in natural size, exeept ffig. 3.)

Acer ezoanum OisHI et IIuzloKA: {J. ". Reg. Nos. 15007, 15008 (Yoshioka)

Aeer thyabei MAxiM.: the living leaves for eomparison.

3). Col}eeted £rom the botanieal garden of Rokkaido University, Sapporo.

4). £rom the hill in Ombetsu-Mura, Shiranuka-Gun, Hokkaido, by T. TANAi.



Jour, Fac. Sei., Hokkaido Univ., Ser. IV, Vol. X Plate I

'

2

3

[I]. [l]ANAI and N, SUZUKI Photo.
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Figs.

Figs.

Figs.

1
,

3,

s,

2.

4.

6.

             ExpEanatioft of Piate K{

              (All figures in natural size)

Ace?" ezoamem OiSHi et HuzloKA: U. II. Reg. Nos. 150e9, 15010 (Yoshiol{a).

Acer Sacehao'um MARsH.: the living leaf and samara for eomparison,
eolleeted from the botanieal garden of Boston, Massachusetts, U.S.A., by

Y. SASA.

Acer yoshilohaense TANAi et SuzuKI sp. iiov.: Holotype, U. H. Reg. No.

15056 (Yoshioka); Paratype, No. 15057 (Yoshioka).
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Figs. l-4. Acer
l5014

       Explanation of Piate IXI

        (AII figures in natural size)

ezoa･n2t7n Olsm et HuzloKu: U. H. Reg.
(Yoshiol{a).

Nos. 15011, l5012, 15013,
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Expialtation of Plate IV

(All figures in natural size)

Figs. 1-4. Ace7' subpictum SApoRTA:
l, 4). U. H. Reg. Nos. 15047,

2, 3). U. H. Reg. Nos. 15049,

15048 (Yoshioka).

15050 (Kaminokuni).
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Figs

Fig.

Fig.

Fig.

Fig.

Fig.

1
,

3.

4.

g.

6.

7.

z.

              Expianation of Plate V

              (All figures in natural size)

Acer megasamamtm TANAI et SuzuKI sp. nov.: Holotype, U. H. Reg. No.
15027 (Setana); Paratype, No. 15028 (Setana).

Acer .flo7'inM Hu et CHANEy: U. H. Reg. No. I5026 (Yoshioka).

Acer palaeo7'u.fioterve TANAi et ONoE: U. H. Reg. No. 15034 (Kaminokuni).

Acer 3'aponic2em THuNB.: the living leaf for comparison, the botanieal

garden of Hokl{aido University, Sapporo, by N. SuzuKI.

Ace7' protoj'aponic2em TANAI et ONoE: U. H. Reg. No. 15037 (Yoshioka).

Ace7- ozipponic2tm HARA: the living samara for comparison, eolleeted from

the botanical garden of Kyoto University by T. TANAI.
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Fig.

Fig.

L

z.

               Hxplanation of Piate VI

              (All natural size otherwise stated.)

Ace7" fotsiaefblia HuzioKA: U. ff. Reg. No. I5021 (Yoshioka). x2/3

Acer sa,cchari?z2Lm LiNNE: the living leaf foy eomparison, eelleeted

betanieal garden of Hokkaido University, Sapporo, by N. Suzum.

from the
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Figs.

Figs.

Fig.

1, 2.

3-5.

6.

AceT

Aeer

Acer

       Explanation of plate VXI

         (Al} figures in natural size)

.ftttsine.fblia HuzioKA: U. H. Reg. No. 15022, 15e23 (¥oshioka).

s2t･bpict2tm SApoRTA: U. H. Reg. No. 15051, 15052, 15e53 (Yoshioka).

stt･bpict2tm SApoRTA: U, R. Reg. No. 15054 (Kaminol{uni).
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Figs.

Fig.

1"4.

s.

            Explamatio!k of Piate VXkK

               (All figures in naturai size)

Aee･r crataegi7bli?e7n (KNowLTON) LAMOTTE; U. ff. Reg.
15003, 15004 (Yoshioka).

Ace･r Negundo LINNE: the living leaf for eomparison,
botanical gaTclen of Kyoto University, by [l]. [I]ANAI.

 Nos. 15001, 15002,

colleeted from the
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Figs.

Figs.

Fig.

Fig.

Figs.

Fig.

Fig.

Fig.

Fig$.

Figs.

Fig.

Figs.

Figs.

Fig.

1
,

3,

s.

2.

4.

6, ll.

7, IZ.

8.

9.

10.

13-15.

I6a, 16b.

17.

18-19.

ZO-Z5.

Z6.

         Hxplanation of Plate IX

           (All figures in natural size)

Acer meisenense ENDo: U. H. Reg. Nos. 15029, 15030 (Setana).

Acer protodistylu?n ENDo: U. H. Reg. Nos. 15035, 15036 (Yoshioka).

Acer Neg2cndo LiNNE: the living samara for eomparison, colleeted
from the botanieal garden of Hokkaido University, Sappero, eollected

by N. Suzul<I.

Acer eo'ataegi.folium (KNowLToN) LAMoTTE: 9). V.n, Reg. No.
15005 (Yoshioka). Il). No. 15006 (Setana).

Acer prototataric2Lm TANAi et Suzum sp. now.: 7). ffolotype, U. ff.

Reg. No. 15040 (Yoshioka). 12). Paratype, 15041 (Setana).

Acer palaeopeata?eoides ENDo: {J. H. Reg. No. 15033 (Yoshioka).

Acer s2ebmay7'ii TANAi et ONoE: U. H. Reg, No. 15055 (Wakamatsu).

Acer ginnala MAxiM.: the living samara for eomparison, colleeted

from hilly mountain near Urahoro-machi, Tokaehi-Gun, Hekkaid6, by
[[t. [I]ANAI.

Ace?- pseudoginnala TANAi et ONoE:' i3). U. H. Reg. No. 15042 (Wal{a-

matsu; l4, 15). U. ll. Reg, Nos. 15043, l5044 (Yoshiol<a).

Acer pseudoginnala TANAI et ONoE: U. K. Reg. Nos, 15045, 15046
(Yoshioka).

dtlcer j'aponicum THuNB.: the living samara £or comparison, colleeted
from Nukabira-lake side, Nakagawa-Gun, Hokkaid6, by T. TANAI.

Ace･r protoj'aponicu?n TANAI et ONoE: 18). U.H. Reg. No. 15038
(Setana). 19). No. 15039 (Yosl}ioka).

Acer ezoan2mn OIsHI et HuzloKA: U. H. Reg. Nos. I5015, 15016, 15017,
15018, 15019, 15020 (Yoshioka).

Acer 1}fiyabei MAxlM.: the living samara for comparison, eolleeted

£rom the botanical garden of Hol<kaido Univeysiy, Sapporo, by T. TANAI.
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